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A ReSource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) has been conducted at 

the Naval Surface Warfare Center (NSWC) Crane Mine Fill B (MFB) solid waste management unit 

(SWMU), also known as SWMU 13. The purpose of the RFI was to determine whether explosives 

contamination present in groundwater presented risk and if any residual explosives in soil presented risk . 

. The RFI was conducted in accordance with applicable RCRA corrective action requirements and provides 

data on the nature and extent of select explosive concentrations in surface soils, subsurface soils, 

sediment, surface water and groundwater, using a long term monitoring program .. The results of the RFI . 

showed there was excess risk as a result of explosives in groundwater. 

'. Historically, MFBwas used for the production of large mines, depth charges, rockE)t heads, aerial bombs, 

and projectiles. In the past, explosive powders were released from roof vents. The explosive powders 

accumulated on the roofs and were washed down to the ground, resulting in the contamination of surface 

soils. In addition,. wastewaters containing explosives were previously discharged into ditches .. These' 

explosives migrated into subsurface soils and into groundwater and from groundwater into surface water. 

The Navy has conducted a remedial action at MFB in which explosive-contaminated soils have been 

remediated by composting proce9ures. Therefore, the source of explosives contamination has been 

largely removed. In the absence of a source, residual explosives remain in the soil and may be naturally 

degrading. 

A corrective measures study (CMS) will be conducted at SWMU 13. Among the remedial alternatives 

expected to be evaluated will be natural attenuation of explosives in groundwater .. 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). The 

framework provides technical direction for the collection of adequate monitoring data when making 

monitored natural attenuation (MNA) remedy decisions. In order to determine whether residual 

explosives are ,naturally degrading at SWMU 13, a long-term groundwater monitoring plan for explosives . 

and explosives degradation products is being conducted. The long-term monitoring program presently 

consists of nine rounds of sampling to provide information on trends in groundwater concentrations of 

explosives and explosives degradation productions. Recently, 4 rounds of quarterly groundwater, 'soils, 

sediments, and surface water sampling and analyses were completed at SWMU 13. Information 

regarding the results of Rounds 1 through 3 is presented in the SWMU 13 RFI (Tetra Tech NUS, Inc . 

. [TtNUS), 2005). The results show the presence of explosives [primarily Royal Demolition Explosive 

• (RDX)) abov~ risk~based concentrations in groundwater and surface waters. 

OB05121P 1-1 CT00343 
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The purpose of this report is to present the results of monitoring activities in Round 4, including field 

documentation, and to provide the framework for evaluation of data once all nine rounds have been 

completed. Field documentation associated with Round 4 is provided in Appendices A, B, and C of this 

report.. The final report will contain an evaluation as to whether residual explosives may .be naturally 

degrading and if MNA IS a viable remedial option for contaminated groundwater and surface water at 

SWMU 13. Information obtained from the long term monitoring program will be used in the CMS to 

evaluate MNA. The MNA program being conducted at SWMU 13 meets the U.S. EPA Region V MNA 

requirements. 
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This section presents sampling activities, procedures, and documentation utilized during Round 4 field· 

operations performed in 2005 for NSWC Crane SWMU 13. Appendices A through C contain field forms 

and other miscellaneous documentation associated with Round 4. 

2.1 OVERVIEW 

RFI field activities for Round 4 were conducted in January and February 2005. All work performed was 

conducted in accordance with the procedures and methodologies described in the U.S. EPA-approved 

QAPP Addendum No.2 to the approved QAPP (TtNUS, 2004). Standard operating procedures (SOPs) 

that governed the field work are included in Appendix C of Addendum No. 2 to the approved QAPP 

(TtNUS, 2004). 

2.2 ROUND 4 SAMPLING OPERATIONS 

This section discusses the methodology for surface wfter and groundwater sampling activities performed 

at SWMU 13 during Round 4. Non-conformances or suspected deficiencies did not occur during Round 
\ 

4. Copies of all field forms, records, field logbooks, and health and safety documentation associated with 

the Round 4 field investigation are provided in Appendices A through C of this document. 

2.2.1 Groundwater Measurements, 

Water level measurements were obtained from each monitoring well prior to purging and s~mpling, All 

measurements were taken in accordance with SOP CT0166-18. 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 statt gauge measurements were recorded to the nearest 0.01 foot. Table 2-1 

contains water level/elevation data for Round 4 and previous rounds. 

2.2.2 Groundwater Purging and Sampling 

Groundwater measurements, purging, and stabilization of wells prior to sampling were accomplished 

using low-flow techniques in accordance with SOP CT0166-15 and SOP CT0166-16. Sampling was 

accomplished in accordance with SOP CT0166-05. A listing of all SWMU 13 sample analytes is provided 

in Table 2-2. All 17 proposed groundwater samples were collected at SWMU 13 during Round 4 (See 

0805121P 2-1 CTO 0343 
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Table 2-2). A minimum sample (1 liter for each explosive instead of 2) was collected at monitoring well 

13MWT28 due to very slow recharge of the well. 

Based on previous' rounds of, sampling and prior to mobilizing for Round 4, it was determined that 

monitoring well 13MWT01 would substitute for well 13MWT02 and monitoring well 13MWT 45 would 

substitute for well 13MWT38 for the long-term monitoring program at SWMU 13. The two substitute wells 

are located in similar areas to the wells they replaced and their ability to produce water was much better 

and therefore a better choice for the long-term monitoring program. 

Groundwater quality parameters including pH, specific conductance, temperature, dissolved oxygen (~O), 

and oxidation reduction potential (ORP) were measured during purging at 5- to 10-minute intervals using a 

YSI Model 600 series multf-parameter water quality meter and flow-through cell. Longer intervals were 

used for slower pumping wells. Turbidity readings were measured using a LaMotte 2020 turbidity meter. 

Water levels and pumping rates were also measured during purging at 5- to 10-minute intervals. Purging 

continued until a minimum of one well volume was removed and the above parameters stabilized, or until 

the weil had been purged for 4 hours, in accordance withSOP CT0166-15 and SOP CT0166-16. To the 

extent possible, the pumping rates were adjusted to prevent drawdown from exceeding 0.3 foot during 

purging. 

Immediately following the pur.ging process and before sampling, the temperature, pH, specific 

conductance, ~O, ORP, and turbidity were measured and recorded on the groundwater sample log 

sheets. All pertinent field data, including sampling methods, purge information, pump intake depths, and 

locations were recorded on low-flow purge data sheets and groundwater sample log sheets (see Appendix 

A.1.2). See Figure 2-1 for all groundwater sampling locations. The groundwater sampling locations 

selected to participate in the MNA program are highlighted in yellow in Figure 2-1. 

. 2.2.3 Surface Water Sampling 

Surface wa:ter samples were collected from intermittent streams, drainage ditches, and surface runoff 

locations throughout SWMU13. All eight proposed surface water samples were collected at previously 

sampled locations which had been marked with a labeled, wooden survey stake (See Table 2-2) . 

. Fluorescent flagging had been tied to the stake and to a nearby tree (if available) to facilitate relocation of 

the sample location for future sampling. All Round 4 surface water samples were collected in accordance 

with Addendum No. 2to the approved QAPP (TtNUS, 2004). All pertinent field data, incluciing water 

quality parameters, sampling methods, and locations were recorded on a surface water sample log sheet 

080512/P . 2-2 CT00343 
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(see Appendix A.1.1) .. See Figure 2-2 for all surface water samplil}9 locations. The surface water 

sampling locations selected to participate in the MNA program are highlighted in yellow in Figure 2-2 . 
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• 
Ground Top of Riser Total 

Well or Gauge Installation Northing (feet) Easting (feet) Elevation Elevation Depthl1l 
Number Date (feet amsl) (feet amsl) (feet bgs) 

MONITORING WELLS 

13MWTOl 3130/2003 1310541.57 3025015.94 713.10 715.34 15.00 

13MWT02· 3129/2003 1310776.56 3024743.55 702.10 704.72 27.00 

13MWT03 3130/2003 1310240.95 3024891.66 718.34 721.10 15.00 

13MWT04 3130/2003 1310383.40 3024546.11 704.37 706.84 15.00 

13MWT05 3/29/2003 1310758.93 3024380.03 693.61 696.44 16.00 

13MWT06 41712003 1309916.18 3024495.27 715.30 717.93 15.00 

13MWT07 3129/2003 1310539.32 3024094.13 684.38 687.22 15.00 

13MWT08 3130/2003 1310247.86 3024337.56 698.42 700.56 15.00 

• 13MWT09 4/1/2003 1309662.07 3024049.03 703.29 705.90 20.00 

13MWT10 3/27/2003 1309979.69 3024001.26 697.77 700.15 25.00 

. 13MWTll 3128/2003 1310233.72 3023750.09 679.76 682.29 15.00 

·13MWT12. 3/27/2003 1310080.21 3023574.95 679.96 682.12 20.00 

13MWT13 4/23/2003 1309441.27 3024163.61 699.28 701.98 19.00 

13MWT14 3/31/2003 1309142.23 '3024110.17 703.15 705.50 23.00 

13MWT15 3125/2003 1309565.52 3023717.80 . 694.27 696.65 25.00 

. 13MWT16 3/27/2003 1309854.28 3023341.92 682.13 684.35 15.00 

13MWT17 3/26/2003 1309605.27 3023123.97 690.68 693.01 18.00 

13MWT18 3/26/2003 1309326.98 3023293.42 700.05 702.92 30.00 

13MWT19 3131/2003 1308893.97 3023834.57 703.10 705.82 19.00 

13MWT20 4/1/2003 1309066.76 3023527.23 699.33 702.07 20.00 

13MWT21 3128/2003 1309391.01 3022916.22 688,37 690.74 15.00 

13MWT22 3/28/2003 1308936.34 3022785.67 669.53 671.96 15.00 

13MWT23 4/1/2003 1308708.02 3023245.12 696.66 699.14 22.00 

13MWT24 4/1/2003 1308397.23 3022916.48 691.33 693.93 22.00 

13MWT25 3/2812003 1308625.62 . 3022677.44 678.87 681.57 15.00 
------ '--- -

• 

TABLE 2-1 

MONITORING WELL CONSTRUCTION INFORMATION AND WATER LEVEL MEASUREMENTS 
SWMU 13 - MINE FILL B 

NSWCCRANE 
CRANE, IND.lANA 

PAGE 1 OF3 

Screened Interval May5,2003 

Water-Bearing Round 1 
Top Bottom Top Bottom Zone 

(feet bgs) (feet bgs) (feet amsl) (feet amsl) 
Depth to Water 

Water Elevation 
(feet btor) (feet amsl) 

5.00 15.00 708.10 698.10 Puz 6.21 709.13 

17.00 27.00 . 685.10 675.10 Puz 17.15 687.57 

5.00 15.00 713.34 703.34 Puz 8.79 712.31 

5.00 15.00 699.37 689.37 Puz 12.98 693.86 

6.00 16.00 687.61 677.61 Puz 5.42 691.02 

5.00 15.00 710.30 700.30 Puz 15.11 702.82 

5.00 15.00 679.38 669.38 Puz 3.12 684;10 

5.00 15.00 693.42 .683.42 Puz 3.17 697.39 

10.00 20.00 693.29 .683.29 Puz 7.74 698.16 

15.00 25.00 682.77 672.77 Puz 13.65 686.50 

5.00 15.00 674.76 ·664.76 Puz 7.87 674.42 

10.00 20.00 669.96 659.96 Puz 7.88 674.24 

8.00 18.00 691.28 681.28 Puz 3.62 698.36 

13.00 23.00 690.15 680.15 Puz 13.25 692,25 

15.00 25.00 679.27 669.27 Puz 12.88 683.77 

5.00 15.00. 677.13 667.13 Puz 8.49 675.86 

8.00 18.00 682.68 672.68 Puz 8.70 684.31 

20.00 30.00 680.05 670.05 Puz .19.06 683.86 

9.00 19.00 . 694.10 684.10 Puz 8.31 697.51 

10.00 20.00 689.33 679.33 Puz 4.22 697.85 

5.00 15.00 683.37 673.37 Puz 7.69 683.05 

5.00 15.00 664.53 654.53 Puz 7.44 664.52 

11.50 21.50 685.16 675.16 Puz 7.45 691.69 

12.00 22.00 679.33 669.33 Puz 8.45 685.48 

5.00 15.00 673.87 663.87 Puz 16.00 665.57 
-- - -

May 11, 2003 January 19-20, 2004 .November 14, 2004 January 19, 2005 

Round 1 Round 2 Round 3 Round 4 

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) 

5.82 709.52 7.55 707.79 7.56 707.78 7.24 708.10 

17.10 687.62 16.24 688.48 15.88 688.84 16.07 688.65 

8.88 712.22 9.98 711.12 12.17 708;93 9.84 711.26 

12.75 694.09 14.09 692.75 15.42 691.42 13.57 693.27 

4.13 692:31 5.78 690.66 8.73 687.71 6.02 690.42 

15.62 702.31 11.91 706.02 14.78 703.15 11.37 706.56 

3.10 684.12 4.21 . 683.01 4.84 682.38 3.92 683.30 

2.92 697.64 3.88 696.68 3.87 696.69 4.15 696.41 

7.40 698.50 8.77 697.13 8.64 697.26 8.16 697.74 

13.11 687.04 14.96 685.19 16.11 684.04 13.65 686.50 

7.00 675.29 8.76 673.53 8.82 673.47 8.61 673.68 

7.78 674.34 10.75 671.37 11.50 670.62 10.52 . 671.60 

3.18 698.80 4.93 697.05 4.40 697.58 - NA 

13.08 692.42 14.17 691.33 14.69 690.81 13.51 691.99 

12.63 684.02 14.59 682.06 15.49 681.16 13.71 682.94 

8.61 675.74 11.01 673.34 14.29 670.06 13.04 671.31 

8.09 684.92 8.89 684.12 . 9.04 683.97 9.15 683.86 

19.04 683.88 20.21 682.71 20.52 682.40 19.04 683.88 '1 

6.80 699.02 10.96 694.86 11.31 694.51 9.45 696.37 

4.00 698.07 5.00 .697.07 . 5.23 696.84 4.48 697.59 

7.34 683.40 9.09 681.65 9.20 681.54 8.94 681.80 

7.25 664.71 8.18 663.78 9.13 662.83 7.71 664.25 

7.17 691.97 8.50 690.64 9.25 689.89 7.96 691.18 

8.23 685.70 9.25 684.68 10.04 683.89 8.83 685.10 

16.61. 664.96 7.05 674.52 6.79 674.78 6.85 674.92 



• 
Ground Top of Riser Total 

Well or Gauge Installation Northing (feet) Easting (feet) Elevation Elevation Depth(') 
Number, Date (feet amsl) (feet'amsl) (feet bgs) 

13MWT26 3/2812003 1308232.69 3022690.14 684.86. 687.49 20.00 

13MWT27 11/5/2003 1309786.55 3023829.07 696.09 698.13 21.00 

13MWT28 11/19/2003 1309678.62 3024066:67 703.54 705.55 88.00 
" 

13MWT29 11/4/2003 1309538.75 3024290.72 698:10 700.44 20.00 

13MWT30 11/6/2003 1309174.84 3024237.45 696.57 698.94 25.00 

13MWT31 11/5/2003 1308631.83 3023583.85 693.56 696.21 20.00 

13MWT32 10/29/2003 1308214.11 3023162.00 693.62 696.04 25.00 

.13MWT33 11/6/2003 1308749.27 3023868.77 700.14 701.97 20.00 
'" 

. 13MWT34 11/11/2003 1309304.31 3023084.25 693.35 695.93 20.50 

13MWT35 11/19/2003 1310254.91 , 3023773.29 679.51 681.73 69.00 • 13MWT36 11/512003 1309053.39 3022677.86 664.91 667.21 26.00 

13MWT37 10/24/2003 1309402.93 3022617.27 659.96, 662.29 25.00 

.13MWT38 11/4/2003 1309376.76 3022619.53 659.03 661.04 80.00 

13MWT39 11/4/2003 1309804,48 3022589.03 652.42 654.44 25.00 

13MWT40 10/23/2003 1309622.33 3022833.33 664.93 667.18 25.50 

13MWT41 11/10/2003 1309645.20 3022819.00 663.65 665.67 66.00 

13MWT42 10/2212003 1309862.28 3023113.22 668.05 670.31 25.00 

13MWT43 11/6/2003 1310558.56 ' 3023939.45 688.88 690.90 21.00 

13MWT44 11/10/2003 1310621.14 3023530.33 682.11 683.82 88.00 

13MWT45 11/10/2003 1309373.68 3022901.38 688.76 690.59 84.00 

13MWT46 11/2212003 1309812.02 3022565.94 651.64 653.61 68.00 

13MWT47 11/20/2003 1309389.47 . 3024437,45 675.41 677.23 21.00 

13MWT48 7/28/2004 1309618.82 3021409.02 546.20 548.67 10.50 

13MWT49 7/27/2004 1309795.96 3021713.21 551.05 553.90 9.50 

13MWT50 7/27/2004 1310002.40 3022085.22 557.77 560.49 26.00 

13MWT51 7/27/2004 1310206.30 3022381.03 569.28 .571.36 16.00 
" 

• 

TABLE 2-1 

MONITORING WELL CONSTRUCTION INFORMATION AND WATER LEVEL MEASUREMENTS 
SWMU 13 - MINE FILL B, 

NSWCCRANE 
CRANE, INDIANA 

PAGE20F3 

Screened Interval MayS; 2003 

Water-Bearing Round 1 
Top Bottom. Top Bottom Zone 

(feet bgs) (feet bgs) (feet amsl) (feet amsl) 
Depth to Water 

Water Elevation 
(feet btor) (feet amsl) 

10.00 . 20.00 674.86 664.86 Puz 9.10 678.39 

10.00 20.00 686.09 676.09 Puz NA NA 

78.00 88.00 .625.54 615.54 Plz NA NA 

9.00 19.00 689.10 679.10 Puz NA NA 

14.00 24.00 682.57 672.57 Puz NA NA . , 
10.00 20.00 683.56 673.56 Puz NA NA 

8.00 18.00 685.62 675.62 Puz NA NA 

10.00 20.00 690.14 680.14 Puz NA NA 

10.00 20.00 683.35 673.35 Puz NA NA 
.. 

57.00 67.00 622.51 612.51 Plz NA NA 

15.00 25.00 649.91 639.91 Puz NA NA 

14.50, 24.50 645.46 635.46 Puz NA NA 

55.00 65.00 604.03 594.03 Plz NA NA 

14.00 24.00 638.42 . 628.42 Puz NA NA 

15.00 25.00 649.93 639.93 Puz NA NA 

55.00 65.00 608.65 598.65 Pli NA NA 

11.00 21.00 657.05 647.05 Puz NA NA 

10.00 20.00 678.88 668.88 Puz NA NA 

73.00 83.00 609.11 599.11 Plz NA NA 

70.00 80.00 618.76 608.76 Plz NA NA 

55.00 65.00 596.64 586.64 Plz NA NA 

8.00 18.00 667.41 657.41 Puz NA NA 

5.00 10.00 541.20 536.20 Valley FiII(2) NA NA 

4.00 9.00 547.05 542.05 Valley Fill(2) NA NA 

15.00 25.00 542'.77 532.77 Valley FiII(2) NA NA 

5.00 15.00 564.28 554.28 Valley FiII(2) NA NA 
--

., 

May 11, 2003 January 19-20, 2004 November 14, 2004 January 19, 2005 

Round 1 Round 2 Round 3 Round 4 

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) 

8.93 678.56 10.05 677.44 11.09 676.40 9.60 677.89 

NA NA 9.31 688.82 9.86 688.27 8.20 689.93 

NA NA 79.63 625.92 ,78.38 627.17 77.82 627.73' 

NA NA ' 5.82 694.62 . 5.46 694.98 5.25 695.19 

NA NA 11.72 ,687.22 11.37 687.57 11.08 687.86 

NA NA 10.65 685.56 10.74 685.47 9.71 686.50 

NA NA 9.52 686.52 10.55 685.49 ' 8.40 687.64 

NA NA 10.63 691.34 11.54 690.43 8.93 ' ,'693.04 

NA NA 5.42 690.51 6.45 689.48 4.98 690.95 

NA NA 63.96 617.77 64.40 617.33 64.30 617.43 

NA NA 19.26 647.95 19.56 647.65 18.73 648.48 

NA NA 14.37 647.92 14.71 647.58 13.67 '648.62 

NA NA 61.90 599.14 62.33 598.71. 61.78 599.26 

NA NA' 14.25 640.19 13.84 640.60 12.76 641.68 

NA NA 18.55 ' 648.63 18.74 648.44 17.89 649.29 

NA NA 66.58 599.09 67.05 598.62 66.28 599.39 

NA NA ,21.14 ' 649.17 21.21 649.10 11.45 658.86 

NA NA 8.50 682.40 9.70 681.20 8.06 682.84 

NA NA 64.57 619.25 64.80 619.02 64.46 619.36 

NA NA 72.75 '617.84 69.83 620.76 69.81 620.78 

NA NA 58.10 595.51 58.25 595.36 ' 56.87 596.74 

NA NA 7.32 669.91 7.02 670.21 7.20 670.03 

NA NA NA NA 10.02 538.65 10.13 538.54 

NA NA NA NA 7.21 546.69 7.22 546.68 

NA NA NA NA 7.02 553.47 7.44 553.05 

NA NA NA NA 3.77 567.59 4.07 567.29 
--



• 

• 

• 

Ground Top of Riser Total 
Well or Gauge Installation' 

Northing (feet) Easting (feet) Elevation Elevation Depth(') 
. Number Date (feet amsl) (feet amsl) (feet bgs) 

STAFF GAUGES 

13SGOl 3129/2003 1310836.89 3024771.44 698.35 . NA NA 

13SG02 3129/2003 1310746.57 3024854.37 701.95 NA NA 

13SG03 3129/2003 1309585.70 3024436.89 696.24 NA NA 

13SG04 3129/2003 1309478.26 3024317.86 688.99 NA NA 

13SG05 3129/2003 1309341.46 3024185.40 692.94 NA NA 

13SG06 3129/2003 1308991.98 3023849.68 . 704.88 NA NA 

13SG07 3/29/2003 1308164.25 3022622.07 680.30 NA NA 

13SG08 3129/2003 1308846.74 3022744.78 665.95 NA NA 

13SG09 3/29/2003 1309868.61 3023412.15 675.30 NA NA 

13SG10 3/29/2003 1310366.98 3023821.25 676.10 NA NA 

13SG11 1/19/2004. 1309388.01 3024416.84 675.36 NA NA 

13SG12 10/19/2004 1312371.18 3022662.06 595.28 NA NA 

13SG13 10/19/2004 1311077.60 3022704.86 572.52 NA NA 

13SG14 10/19/2004 .1310424.91 3022481.79 567.75 NA NA 

13SG15 10/19/2004 1309660.62 3021524.54 544:18 NA NA 

13SG16 10/19/2004 1309270.46 3021074.88 537.01 NA NA 

13SG17 10/19/2004 1309034.25 3020747.93 532.48 NA NA 
-

13SG18 10/19/2004 1308276.51 3019633.62 524.23 NA NA 

Notes: 
1 = Total depth of boring, total depth of well may be less. 

TABLE 2-1 

MONITORING WELL CONSTRUCTION INFORMATION AND WATER LEVEL MEASUREMENTS 
SWMU 13 - MINE FILL B 

NSWCCRANE 
CRANE, .INDIANA 

PAGE 30F3 

Screened.lnterval May 5, 2003 

Water-Bearing Round 1 
Top Bottom Top Bottom· Zone 

(feet bgs) (feet bgs) (feet amsl) (feetamsl) 
Depth to Water 

Water Elevation 
(feet btor) (feet amsl) 

NA NA NA NA (3) NA NA 

NA NA NA NA Puz NA NA 

NA NA NA NA Puz NA NA 

NA NA NA NA Puz N.A NA 

NA NA NA NA Puz NA· NA 

NA NA NA NA (3) NA NA 

NA NA NA NA Puz NA NA 

NA NA NA NA_ Puz NA NA 

NA NA NA NA. Puz NA NA 

NA NA NA NA Puz NA NA 

NA NA NA NA Puz NA NA 

NA NA NA NA Plz NA NA 

NA NA NA NA Plz NA NA 

NA NA NA NA Plz NA NA 

NA NA NA NA Plz NA NA 

NA NA NA NA Plz NA NA 

NA NA NA NA Plz NA .NA 

NA NA NA NA Plz NA NA 

2 = Valley Fill includes alluvium, colluvium, and weathered siltstone directly below fill material. Total thickness of these materials is 26 feet or less. 
3 = Staff gauge measured surface water level that appears to be perched above groundwater in the Pennsylvanian· geologic unit immediately adjacent to or underlying the drainageway. 
bgs = Below ground surface. 
btor = Below top of riserlreference point. 
amsl = Above mean sea level (NAVD88). 
NA = Not applicable. 
NAVD88 = North American Vertical Datum of 1988. 
Puz = Upper Pennsylvanian water-bearing·zone. 
Plz ~ Lower Pennsylvanian water-bearing zone. 

, 

May 11, 2003 January 19-20, 2004 November 14;2004 January 19, 2005 

Round 1 Round 2 Round 3 Round 4 

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) 

1.73 696.62 1.77 696.58 1.76 696.59 1.77 696.58 

.3.64 698.31 3.68 698.27 3.71 698.24 3.70 698.25 

.1.96 694.28 1.87 694.37 1.95 694.29 Dry Dry . 

2.38 686.61 2.45 686.54 2.46 686.53 2.44 686.55 

3.89 689.05 3.90 689.04 3.92 689.02 3.88 689.06 

.2.37 702.51 2.35 702.53 2.35 702.!?3 2.35 702.53 

1.50 678.80· 1.47·· 678.83 1.55 678.75 1.52 678.78 

5.05 660.90 5.08 660.87 5.10 660.85 5.10 660.85 

4.15 671.15 4.15 671.15 4.18 671.1.2 4.17 671.1.3 

4.78 671.32 4.82 671.28 4.96 671.14 4.96 671.1.4 

NA' NA 2.74 672.62 2.30 673.06 2.45 672.91 

NA NA NA NA 6.87 588.41- 6.88 588.41 

NA NA NA NA 5.87 566.65 5.70 566.65 

NA NA NA NA 6.37 561.38 6.31 ·561.38 

NA NA NA NA 9.97 534.21 4.95 534.21 

NA NA NA NA Dry Dry Dry Dry 

NA NA NA NA Dry Dry Dry Dry 

NA NA NA NA 8.16 516.07 8.18 516.07 
- ---------

-
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TABLE 2-2 

SUMMARY OF ENVIRONMENTAL SAMPLES AND LABORATORY ANALYSES 
SWMU 13 - MINE FILL B 

ROUND4 
NSWC CRANE 

CRANE, INDIANA 

Analytical Fraction 

Explosives Miscellaneous 

0 
"0 C') Z ;,C') Q) 

t: ClO t: ;;: 
til 

Sample 11110 0 :0 111 
tIl'<t :; 0 -;~ Number OClO ~~:2E :;:: 111 0 ~ .1: ~ 
EC/) ... :l 0 .~ C') 01"0 C') 

z~ o til Q) 0 C') 
... Q) c"' ClO + a.. 
111 t: x a.. 10 Q)W 
0'- o ~ -.::: E 111 
.- 111 [t I ... 
Z ... 3: -- z z C/) 

Groundwater (Round 4) 
13GWT0104 X X X 
13GWT0905 X X X 
13GWT1104 X X X 
13GWT1304 X X X 
13GWT1404 X X X 
13GWT1504 X X X 
13GWT1704 X X X 
13GWT2104 X X X 
13GWT2803 X X X 
13GWT3103 X X X 
13GWT3403 X X X 
13GWT3703 X X X 
13GWT4003 X X X 
13GWT4503 X X X 
13GWT4603 X X X 
13GWT4703 X X X 
13GWT5102 X X X 
GWTOTALS 17 ,17 17 

Surface Water (Round 4) 
13SW1103 X 
13SW1403 X 
13SW1503 X 
13SW1603 X 
13SW1902 X 
13SW2002 X 
13SW2203 X 
13SW3003 X 
SWTOTALS 8 0 0 

X = indicates the sample was collected as proposed . 
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3.0 DATA PRESENTATION 

SWMU 13 
Draft MNA Report 

Section 3 
Revision: 0 

Date: August 2005 
Page 1 of 2 

This section presents the analytical results for groundwater and surface water sampling conducted in 

Round 4 at SMWU 13. Analytical results for Rounds 1 through 3 are also providEid in this section to 

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

results for groundwater and surface water samples collected in Round 4. 

3.1 GROUNDWATER DATA" 

Groundwater analytical results for Rounds 1 through 4 at SWMU 13 are presented in Tables 3-1 and 3-2 

for select monitoring well locations in the Upper and Lower Pennsylvanian Water Beadng Zones, 

respectively, Both tables show summary listings of concentrations for explosives, explosive degradation 

products, and miscellaneous field parameters. Concentrations are presented in micrograms "per "liter 

" (lJg/L) along with data validation qualifiers, as applicable. Due to the staggered nature of the groundwater 

sampling, not all wells have completed four rounds of sampling at the time of this report. 

3.1.1 Upper Pennsylvania Water Bearing Zone (Puz) 

In the Upper Pennsylvania Water Bearing Zone (Puz) (see Table 3-1), the monitoring results through 

Round ~ indicate positive detections of explosives and explosive degradation products at wells 

13MWT09, 13MWT11, 13MWT13, 13MWT14, 13MWT17, 13MWT21, 13MWT31, 13MWT34, 13MWT37, 
\ " 

13MWT40, and 13MWT51. The monitoring wells showing the most detections for RDX, other explosive 

parameters, and RDX degradation products are wells 13MWT09, 13MWT11, and 13MWT21. 

The mostfrequently detected explosive is RDX with concentrations ranging from 0.3 1J9/L at" 13MWT01 to 

7,700 IJg/L at 13MWT21. High RDX concentrations have also occurred at wells 13MWT09 (1,700 IJg/L) 

"and 13MWT3? (2,100 IJg/L). Other explosives detected include HMX at wells 13MWT09 (140 IJg/L), 

13MWT11 (68 IJg/L) , 13MWT17 (140 IJg/L), 13MWT21 (640 IJg/L) , 13MWT37 (110 1J9/L), 13MWT40 

(270 IJg/L), and 13MWT51 (120 1J9/L), 2,4,6-trinitrotoluene (TNT) at wells 1 MWT09 (25 IJg/L), 13MWT11 

(44 IJg/L), and 13MWT21 (69 IJg/L) , and 2c amino-4,6-dinitrotoluene at wells 13MWT09 (15 IJg/L) and 

13MWT11 (12.0 IJg/L)." 

RDX degradations products (DNX, MNX, and TNX) were detected at wells 13MWT09, 13MWT11, 

13MWT13, 13MWT14,13MWT17, 13MWT21, 13MWT31, 13MWT34, 13MWT37, 13MWT40, and 

13MWT51. Through Round 4, there have been no positive detections of explosives or RDX degradation 

0805121P 3-1 CT00343 



SWMU 13 
Draft MNA Report 

Section 3 
Revision: 0 

Page 2 of 2 
Date: August 2005 • 

products at wells 13MWT15, 13MWT46, and 13MWT47. A summary of descriptive statistics for Round 4 

groundwater s~mples for the Puz is presented in Table 3-2. 

3.1.2 Lower Pennsylvania Water Bearing Zone (Plz) 

In the Lower Pennsylvanian Water Bearing Zone (Plz) (see Table 3-3), the monitoring results through 

Round 4 only show one positive detection of the explosives3-nitrotoluene (0.34 JJg/L) in Round 1. There 

have been no positive detections of RDX degradation products at wells 13MWT28 and 13MWT 45. A 

summary of descriptive statistics for Round 4 groundwater samples for the Plz wells is given in Table 3-4. 

3.2 SURFACE WATER DATA 

Surface water analytical results for Rounds 1 through 4 are presented in Table 3-5. Only one sample 

(13SW1104) could not be collected in Round 4 due to dry conditions. Table 3-5 presents a summary 

. listing of concentrations for target explosives, explosive degradation products, and miscellaneous fie~d 

parameters .. 

Monitoring results through Round 4 indicate positive detections of explosives and RDX degradation • 

products a:t locations 13SW11, 13SW14, 13SW15, 13SW16, 13SW19, 13SW20, 13SW22, arid 13SW30~ 

The locations showing the largest number of positive detections include 13SW11, 13SW14, and 13SW16 . 
. , 

Through Round 4, RDX and HMX are the most frequently detected explosivE3s. RDX has been detected 

at all surface water locations with concentrations ranging from 0.38 JJg/L at 13SW/SD20 to 5,500 JJglL at 

13SW/SD11. High RDX concentrations have also been detected at 13SW/SD15 (1,500 and 1,000 JJg/L). 

Concentrations of RDX degradation products are highest at 13SW/SD11 and 13SW/SD15 wher~ RDX 

concentrations are also highest. RDX degradation products have been detected at all surface water 

locations with the exception of locations 13SW19, 13SW20, and 13SW22. HMX has been detected at all 

surface water locations with the exception of 13SW20. The highest HMX concentrations have been 

·detected at 13SW11 (730 JJg/L) and 13SW15 (210 JJg/L). 

A summary of descriptive statistics for Round 4 surface water samples is presented in Table 3-6. 

080512/P 3-2 CT00343 
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LOCATION 13MWT01 

SAMPLING ROUND 01 02 03 04 05 06 07 

DATE 04/26/03 11/23/03 811/04 1/23/05 

PARAMETER 
Energetics (uglL) 
1,3,5-TRINITROBENZENE 0.47 U 0.263 U 0.25 U 0.264 U 
1,3-DINITROBENZENE 0.47 U 0.263 U 0.25 U 0.264 U 
2,4,6-TRINITROTOLUENE 0.47 U 0.263 U 0.25 U 0.264 U 
2,4-DIAMINO-6-NITROTOLUENE 0.263 U 0.264 U 
2,4-DINITROTOLUENE 0.47 U 0.263 U 0.25 U 0.264 U 
2,6-DIAMINO-4-NITROTOLUENE 0.263 U 0.264 U 
2,6-DINITROTOLUENE 0.47 U 0.263 U 0.25 U 0.264 U 
2-AMINO-4,6-DINITROTOLUENE 0.47 U 0.263 U 0:25 U 0.264 U 
2-NITROTOLUENE 0.47 U 0.263 U 0.25 U 0.264 U 
3-NITROTOLUENE 0.47 U 0.263 U 0.25 U 0.264 U 
4-AMINO'2,6-DINITROTOLUENE 0.47 U 0.263 U 0.25 U 0.264 U 
4-NITROTOLUENE 0.47 U 0.263 U 0.25 U 0.264 U 
DNX 0.263 U 0.264 U 
HMX 1 1 1.3 0.88 
MNX 0.263 U 0.264·U 

'. RDX 0.44 U 0.35 J 0.3J 0.37 J 
TNX 0.263 U. 0.264 U 
Field Parameters (as indicated) 
DISSOLVED OXYGEN 1.28 1.4 4.2 0.81 
OXIDATION REDUCTION POTENTIAL (MV) 220 385.4 461.2 295 
PH (S.U.) 4.68 ·4.17 3.57 3.98 
SPECIFIC CONDUCTANCE (MS/CM) 0.229 0.233 0.255 0.192 
TEMPERATURE (C) . 12.59 17.04 18.75 9.98 
TURBIDITY (NTU) 3.8 4.4 9:5 3 
Miscellaneous Parameters (mglL) 
NITRITEINITRATE-N 0.07 0.15 J 0.1 J 

'. 

TABLE 3-1 

. SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, 
AND MISCELLANEOUS PARAMETERS FOR SWMU 13 GROUNDWATER 

ROUNDS 1 THROUGH 4 

08 

UPPER PENNSYLVANIA WATER BEARING ZONE 
NSWCCRANE 

CRANE, INDIANA 
PAGE 1 OF 5 

13MWT09 
09 01 02 03 04 05 

4/28/03 1214103 7/31/04 2/1105 

0.215 U 1.3 1.1 0.94 
1.4 2.4 2.1 2.2 
19 25 24 22 

3.9 2.5 R 
0.215 U 0.253 U 1.4 J 0.25 U 

0.253 U 0.25 U 
9.9 8.8 0.25 U 

8.6 13 15· 13.0 J 
0.215 U 0.235 U 0.24 U 2.2 J 
0.215 U 0.235 U 0.24 U 0.25 U 

18 18 19 18 
0.215 U 0.235 U 0.24 U 0.25 U 

4J 0:27 R 
84 130 140 99 

7.1 J 4.2 
1100. 1700 1500 1200 

1.5 J 1.3 J 

1.5 0.2 0.74 
205.6 251 88.1 29.9 
5.36 5.32 6.27 5.49 

0.829 0.64 0.773 0.57 
13.33 12.82 18.15 12.15 

3 4.1 3.8 1.6 

92 54 77J 

06 
13MWT11 

07 08 09 01 02 03 04 05 06 07 08 

4/27103 11/20103 7123104 1/23/05 

0.43 U 0.258 U 0.27 U 0.269 U 
0.83 J 0.258 U 0.46 J 1.2 

31 9.5 11 44 
1.4 1.6 R 

0.43 U ;.2 1.6 4 
1.8 0.269 U 

0.43 U 1.2 2.1 5.7 J 
6 4.4 6.6 12 J 

0.43 U 0.258 U 0.27 U 0269 U 
0.43 U 0.258 U 0.27 U 0.45 R 

19 9.8 14 27 
0.43 U 0.258 U 0.27 U 0.269 U 

0.258 U 0.269 U 
34 44 45 68 

1.2 0.74J 
560 520 490 830 

0.258 U 0.269 U 

.1.5 4.95 0.71 
265 355 127 284 
3.64 3.85 3.8 

0.251 3.93 0.262 0.222 
15.73 0.238 ... 21.2 10.8 

10 16.4-_ 2.5 10 

0.02 U 0.19 J 0.1 J 



• 
LOCATION 13MWT13 

SAMPLING ROUND 09 01 02 03 04 05 ·06 

DATE 5/7/03 11/25/03 811/04 212105 

PARAMETER 
Energetics (ug/L) 
1,3,5-TRINITROBENZENE 0.37 U 0.258 U 0.24 U 0.245 U 

1.3-DINITROBENZENE 0.37 U 0.258 U 0.24 U 0.245 U 

2.4.6-TRINITROTOLUENE 0.37 U 0.258 U 0.24 U 0.245 U 

2.4-DIAMINO-6-NITROTOLUENE 0.258 U ·0.245 U 

2,4-DINITROTOLUENE 0.258 U 0.24 U 0.245 U 

2.6-DIAMINO-4-NITROTOLUENE ·0.258 U 0.245 U 

2.6-DINITROTOLUENE 0.37 U 0.258 U 0.24 U 0.245 U 
2-AMINO-4,6-DINITROTOLUENE . 0.37 U 0.258 U 0.24 U 0.245 U 

2-NITROTOLUENE 0.37 U 0.258 U 0.24 U 0.245 U 

3-NITROTOLUENE 0.37 U .0.258 U 0.24 U 0.245 U 

4-AMINO-2.6-DINITROTOLUENE 0.37 U 0.258 U 0.24 U 0.245 U 

4-NITROTOLUENE 0.37 U 0.258U 0.24 U 0.245 U 

DNX 0.258 U 0.245 U 

HMX 9.5 12 12 804 

MNX 0.258 U 0.245 U 

• RDX 12 20 17 18 

TNX 0.258 U 0.245 U 
Field. Parameters (as indicated) 
DISSOLVED OXYGEN 11 .0.73 5.31 
OXIDATION;REDUCTION POTENTIAL (MV) 268.2 385.1 132 392.7 
PH (S.U.)·· 4.2 3.56 4.31 3.94 
SPECIFIC CONDUCTANCE (MS/CM) 0.106 0.113 0.131 1.01 
TEMPERATURE (e) 13.82 12.33 20.61 9.87 
TURBIDITY (NTU) 5.8 004 ·0.7 7.2 
Miscellaneous Parameters (mg/L) 
NITRITEINITRATE-N 1.1 1 J 11 J 

.( 

TABLE 3-1 

"­
SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, 

AND MISCELLANEOUS PARAMETERS FOR SWMU 13 GROUNDWATER· 
ROUNDS 1 THROUGH 4 

07 

UPPER PENNSYLVANIA WATER BEARING ZONE· 
NSWCCRANE 

CRANE, INDIANA 
PAGE 2 OF 5 

08·· 09 01 02 03 04 

4129/03 11/24/03 7127104 1/25/05 

0.345 U 0.25 U 0.25 U 0.242 U 
0.345 U 0.25 U 0.25 U 0.242 U 
0.345 U 0.25 U 0.25 U 0.242 U 
0.345 U 0.25 U 0.25 U 0.242 U 
0.345 U 0.25 U 0.25 U 0.242 U 
0.345 U 0.25 U ·0.25 U 0.242 U 
0.345 U 0.25 U 0.25 U 0.242 U 
0.345U 0.25U 0.25 U 0.242 U 
0.345 U ' 0.25 U 0.25 U 0.242 U 
0.345 U 0.25 U 0.25 U 0.242 U 
0.345 U 0.25U 0.25 U 0.242 U 
0.345 U 0.25.U 0.25 U 0.242 U 

0.25 U 0.242 U. 
0.345,U 0.89J 0.34 J 0.54 J 

0.25 U 0.242 U 
1.6 4.7 2 2.8 . 

0.258 U 0.242 U 

6.74 0.91 
23.2 100.5 71 6204 
5.5 5048 6.86 5.58 

0.885 0.683 0.714 0.595 
14.34 10.8 17041 14.39. 

1.6 0 3 3.3 

0.13 0.05J 0.025 UJ 

13MWT14 
05 

13MWT15 
06 07 08 09 01 02 03 04 05 06 07 

5/6103 11123/03 7129104 213/05 

00485 U 0.258 U 0.25U 0.238 U 
00485 U 0.258 U 0.25 U 0.238 U 
00485 U 0.258 U 0.25 U 0.238 U 
00485 U 0.258 U 0.25 U 0.238 U 
00485 U 0.258 U 0.25 U 0.238 U 
00485 U 0.258 U 0.25 U 0.238 U 
00485 U 0.258 U 0.25 U 0.238 U 
00485 U 0.258 U 0.25 U 0.238 U 
00485 U 0.258 U 0.25 U 0.238 U 
00485 U 0.258 U 0,25 U 0.238 U 
00485 U 0.258 U 0.25 U. 0.238 U 
00485 U 0.258 U 0.25 U 0.238 U 

·0.258 U 0.238 U 
00485 U 0.258 U 0.25 U 0.238 U 

0.258 U 0.238 U 
, 00485 U 0.258 U .0.25 U 0.238 U 

0.258 U 0.238 U 

0.07 0.53 1.57 
286.8 322 6.85 373.3 
3.74 3.98 3.26 . 3.65 

0.391 0.34 0.352 0.314 
15.89 12.28 15.66 13.29 
7.3 45.4 10 8.31 

0.02 U 0.05U 0.025 U 



I. 
LOCATION 13MWT17 

SAMPLING ROUND 08 09 01 02 03 04 05 

DATE 5f7103 11/5/03 7129/04 1/23/05 

PARAMETER 
Energetics (uglL) 
1,3,5-TRINITROBENZENE 0.43 U 0.25 UJ 0.25U 0.248 U 

1,3-DINITROBENZENE 0.43 U 0.25 U 0.25 U 0.248 U 

2,4,6-TRINITROTOLUENE 0.43 U 0.25 US 0.25 U 0.248 U 

2,4-DIAMINO-6-NITROTOLUENE 0.25 U 0.248 U 

2,4-DINITROTOLUENE ' 0.43 U 0.25 UJ 0.25 U 0.248 U 
2,6-DIAMINO-4-NITROTOLUENE 0.25 UJ 0.248 U 

2,6-DINITROTOLUENE , 0.43 U 0.25 UJ 0.25 U 0.248 U 
2~AMINO-4,6-DINITROTOLUENE 0.43 U 0.28 0.37 0.27 J 

2-NITROTOLUENE 0.43 U 0.25 UJ 0.25 U 0.248 U 

3-NITROTOLUENE 0.43 U 0.25 UJ 0.25 U 0:248 U 
4-AMINO-2,6-DINITROTOLUENE 0.6 . 0.71 0.84 0.54 '. ' 

4-NITROTOLUENE 0.43 0.25 UJ 0.25 0.248 U 

DNX 2.2 J 0.41J 
HMX 92J 140 120 100 

MNX ' 11 6.2 

• RDX 430 580 490 480 

TNX 1.2 0.248 U 
Field Parameters (as indicated), 
DISSOLVED OXYGEN 0.9 2.01 0.35 
OXIDATION REDUCTION POTENTIAL (MV) 112 338 129.4 4 
PH (S.U.), 5.35 5.38 5.28 5.4 
SPECIFIC CONDUCTANCE (MS/CM) • 0.17 0.153 0.159 0.118 
TEMPERATURE (C) 15.1 15.97 18;57 11.51 
TURBIDITY (NTU) 10 3.7 4.1 15 
Miscellaneous Parameters (mglL) I 

NITRITEINITRATE-N 0.86 0.65 1.7 J 
- ----

.' 

TABLE 3-1 

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, 
AND MISCELLANEOUS PARAMETERS FOR SWMU 13 GROUNDWATER 

ROUNDS 1 THROUGH 4 

' 06 

UPPER PENNSYLVANIA WATER BEARING ZONE 
NSWCCRANE 

CRANE, INDIANA 
PAGE 3 OF 5 

07 08 09 01 02, 03 
4/25/03 11/5/03 7128/04 

0.28 U 1.3 J 0.4 J 
0.28 U 1.8 J 0.8 
26J 69J' 26 

0.77 J 
0.28 U 1.4 J 0.65 J 

0.24 U 
0.28 U 5.8 J 2.8 
0.28 U 0.24 UJ 3.8J 
0.28 U 0.24 UJ .0.24 U 
0.28 U 0.24 UJ 0.24 U 
0.28 U 0.24 U 2.9J 
0.5J 0.24 UJ' 0.24 U 

50J 
390 640 460 

9.3J 
2700 7700 4000 

1.4 J 

1 2.94 
193.6 247.2 107.3 
5.46 5.59 7.32 

0.212 0.195 0.298 
13.01 15.17 20.07 
8.2 2.6 4 

0.64 1.2 

04 
1/22/05 

0.36 J 
0.78 
24 

0.29 R 
0.238 U 
0.238 U 
' 2.6 J 

1.9J 
0.238 U 
0.238 U 

3.2 
0.238 U 
0.238 U 

410 
3.3 R 
3200 

0.238 U 

1.56 
' 56.1 

5.71 
0.148 
9.15 
4' 

0.81 J " 

13MWT21 13MWT31 
05 06 07 08 09 01 02 03 04 05 06 

11/24/03 7126104 211/05 ., 

0.291 U 0.27 U 0.242 U 
0.291 U 0.27 U 0.242 U 
0.291 U 0.27 U 0.242 U 
0.291 U 0.242 U 
0.291 U, 0.27 U 0.242 U 
0.291 U 0.242 U 
0.291 U 0.27 U 0.242 U 
0.291 U 0.27 U 0.242 U 
0.291 U 0.37 J 0.242 U 
0.291 U 0.27 U 0.242 U 
0.291 U 0.27 U 0.242 U 
0.291, U 0.27 U 0.242 U 
0.291 0.242 U 

4.5 ' 8.1 7.5 
0.291 U 0.242 U 

9.3 22 19 
0.291 U 0.242 U 

23.4 1.52 
'246.7 518.6 51.9 
5.67 5.39 5.42 

0.793 1.444 ' 1228 
- 10.09 15.98 11.08 

4.7 6.1 5.2 

0.13J 0.06J 

t' 



eJ 

'-' 

LOCATION 
SAMPLING ROUND 07 08 09 01 02 03 

DATE 1214/03 7/29/04 
PARAMETER 
Energetics (ugIL) 
l,3,5-TRINITROBENZENE 0.25 U 0.24 U 
l,3-DINITROBENZENE 0.25 U 0.24 U 
2,4,6-TRINITROTOLUENE 0.25 U 0.24 U 
2,4-DIAMINO-6-NITROTOLUENE 0.25 U 
2,4-DINITROTOLUENE 0.25 U 0.24 U 
2,6-DIAMINO-4-NITROTOLUENE 0.25 U 
2,6-DINITROTOLUENE 0.25 U 0.24 U 
2-AMINO-4,6-DINITROTOLUENE 0.25 U 0.24 U 
2-NITROTOLUENE 0.25 U 0.24 U 
3-NITROTOLUENE 0.25 U 0.24 U 
4-AMINO-2,6-DINITROTOLUENE 0.29J 0.26J 
4-NITROTOLUENE 0.25 U 0.24 U 
DNX 1 
HMX 29 28 
MNX 4.5 

• RDX r 460 400 
TNX 0.25 U 
Field Parameters (as indicated) 
DISSOLVED OXYGEN 1 13.42 
OXIDATION REDUCTION POTENTIAL ·(MVl 276 149.6 
PH (S.U.) 4.97 . 5.06 
SPECIFIC CONDUCTANCE (MS/eM) 0.312 0.347 
TEMPERATURE (C) 10.94 18.58 
TURBIDITY (NTU) 6.1 21 
Miscellaneous Parameters (mglL) 
NITRITEINITRATE-N 0.3J 

• 

04 
1/23/05 

0.242 U 
0.242 U 
0.242 U 
0.242 U 
0.242 U 
0.242U 
0.242 U 
0.242 U 
0.242 U 
0.242 U 
0.242 U 
0.242 U 
0.242 U 

29 
3.3 
440 

0.242 U 

1.3 
99.9 
5.05 

0.271 
12.06 
5.5 

0.24 J 

TABL:E 3~1 

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, 
AND MISCELLANEOUS PARAMETERS FOR SWMU 13 GROUNDWATER 

ROUNDS 1 THROUGH 4 

13MWT34 
05 

UPPER PENNSYLVANIA WATER BEARING ZONE 
NSWCCRANE 

CRANE, INDIANA 
PAGE" OF 5 

06 07 08 09 01 02 

11/6/03 

0.04 U 
0.04 U 
0.04 UJ 
0.26 U 
0.04 UJ 
0.26 U 
0.04 UJ 
0.04 U 

·0.04UJ 
0.04 UJ 
0.04 U 
0.04 UJ 

1.5 
25 
5.2 
650 
0.73 

-144.9 
5.75 

0.307 
13.32 
3.2 

0.28 

03 
7/30/04· 

0.24 U 
0.24 U 
0.24 U 

0.24 U 

0.24 U 
0.24 U 
0.24 U 
0.24 U 

0.5 
0.24 U 

140 

2100 

2.9 
133.5 
6.26 

0.174 
17.35 

5 

13MWT37 13MWT40 
04 05 06 07 08 09 01 02 03 04 05 

212/05 11/5/03 7/30/04 212105 

0.24 U 0.04 U 0.25 U 0.264 U 
0.24 U 0.04 U 0.25 U 0.264 U 
0:24 U 0.04 UJ .0.25 U 0.264 U 
0.24 U 0.26 U 0.264 U 
0.24U 0.04 UJ 0.25 U 0.264 U 
0.24 U O.26U 0.264 U 
0.24 U 0.04 UJ 0.25 U 0.264 U 
0.24 U 0.04 U 0.25 U 0.264 U . 
0.24 U 0.04 UJ 0.25 U 0.264U 
0.24 U 0.04 UJ 0.25 U 0.264 U 
0.31 J 0.52 J 1.1 0.39J 
0.24 U 0.04UJ 0.25·U 0.264 U 
0.47J 0.9 0.264 U 

110 14 . 22 270 
6.9 3.3 3.2 

1500 140 230 110 
0.24 U 0.26 U 0.264 U 

4.2 0.39 13.39 
64.2 100.3 538 168.9 
5.65 5.53 5.04 6.51 
0.24 0.273 0.329. 0.3.14 
10.9 13.28 15.02 11.71 
1.3 6.2 1.3 6.5 

0.25J 0.28 0.33 J _._--_._-_._-- _.- -- _. --_._-



.: 
LOCATION 

SAMPLING ROUND 
DATE 

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-NITROTOLUENE 
4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 

.~ 
RDX 
TNX 
Field Parameters (as indicated) . 

DISSOLVED OXYGEN 
OXIDATION REDUCTION POTENTIAL (MV) 
PH (S.U.) 
SPECIFIC CONDUCTANCE (MS/CM) 
TEMPERATURE (C) 
TURBIDITY (NTU) 
Miscellaneous Parameters (mgIL) 
NITRITEINITRATE-N 

ell 

06 07 08 09 01 

Data Validation Qualifiers: 

TABLE 3-1 

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, 
AND MISCELLANEOUS PARAMETERS FOR SWMU 13 GROUNDWATER 

ROUNDS 1 THROUGH 4 

02 
12/9/03 

0.26U 
0.26U 
0.26 U 

·0.26 U 
0.26U 
0~26 U 
0.26 U 
0.26 U 

·0.26U 
0.26 U 
0.26 U 
0.26 U 
0.26 U 
0.26U 
0.26 U 
0.26 U 

0.278 U 

409.9 
3.46 
1634 
12.42 
5.4 

0.05U 

UPPER PENNSYLVANIA WATER BEARING ZONE 
NSWC CRANE 

CRANE, INDIANA 
PAGE 5 OF 5 

13MWT47 
03 04 05 06 07 

8/1/04 1/25705 

0.24 U 0.242 U 
0.24 U 0.242 U 
0.24 U 0.242 U 

0.242 U 
0.24 U 0.242 U 

0.242 U 
0.24 U 0.242 U 
0.24 U 0.242 U 
0.24 U 0.242 U 
0.24 U 0.242 U 
0.24 U 0.242 U 
0.24 U 0.242 U 

0.242 U 
0.24 U 0.2:42 U 

0.242 U 
0.24 U 0.242 U 

0:242 U 

0.51 0.81 
181.2 353.3 
3.4 . 3.63 

1.056 0.673 
18.41 8.87 

·7 10 

0.025 UJ 

08 09 .. 01 02 03 ·04 
8/1/04 2/3/05 

0.27 U 0.264 U 
0.27 U 0.264 U 
0.27 U 0.264 U 

0.264 U 
0.27 U 0.264 U 

0.264 U 
0.27 U 0.264 U 
0.39J 0.264 U 
0.27 U 0.264 U 
0.27 U 0.264 U 
0.27 U 0.5 J 
0.27 U 0.264 U 

0.64 J 
120 69 

9.3 
250 320 

0.91 J 

8.32 10.19 
299 254.4 
5.94 6.2 

0.278 ·0.14 
20.57 5.07 

33 9.7 

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. 

13MWT51 
. 05 

Thisqualifier is also added to a positive result (reported by the laboratory) if the detected concentration is determined to be attributable to contamination introduced durin9 field samplin9 or laboratory analysis. 

UJ - Indicates that the chemical was not detected; however, the detection limit (sample-specific detection limit) is considered to be estimated based on problems encountered durin9 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 estimate of the true concentration. 

R - Indicates that the chemical.may or 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. 

I 

06 07 08 09 

-

I 

• 

i 



• • 
TABLE 3·2 

SUMMARY OF DESCRIPTIVE STATISTICS 
ROUND 4 GROUNDWATER SAMPLES FROM THE UPPER PENNSYLVANIA WATER BEARING ZONE 

SWMU13 (MINE FILL B) 
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 2/14 0.36 J 0.94 . 0.238 - 0.269 0.200 0.650 13GWT0905 
1,3-DINITROBENZENE 3/14 0.78 2.2 0.238 - 0.264 0.396 1.39 13GWT0905 
2,4,6-TRINITROTOLUENE 3/14 22 44 0.238 - 0.264 6.53 30.0 13GWT1104 
2,4-DIAMINO-6-NITROTOLUENE 0/11 --- --- 0.238 - 0.264 0.124 --- ---
2,4-DINITROTOLUENE 1/14 .4 . 4 0.238 - 0.264 0.401 4.00 13GWT1104 
2,6-DIAMINO-4-NITROTOLUENE 0/14 --- ~-- 0.238 - 0.269 0.125 --- ---
2,6-DINITROTOLUENE 2114 2.6 J 5.7 J 0.238 - 0.264 0.699 4.15 13GWT1104 
2-AMINO-4,6-DINITROTOLUENE 4/14 0.27 J 13 J 0.238 - 0.264 2.03. 6.79 13GWT0905 
2-NITROTOLUENE 0/14 --- --- 0.238 - 0.269 0.125 --- ---
3,5-DINITROANILINE 1/14 2.2 J 2.2 J . 0.238 - 0.269 0.273 ·2.20 13GWT0905 
3-NITROTOLUENE 0/13 --- --- 0.238 7 0.264 0.124 --- ---
4-AMINO-2,6-DINITROTOLUENE 7/14 0.31 J 27 0.238 - 0.264 ·3.63 7.13 13GWT1104 
4-NITROTOLUENE 0/14 --- --- 0.238 - 0.269 0.125 --- ---
DNX 3/13 0.41 J 0.64 J 0.238 - 0.269 0.213 0.507 13GWT5102 
HMX 12114 0.54 J . 410 0.238 ~:0.242 83.8 97.7 13GWT2104 
MNX 7/13 0.74 J 9.3 0.238 - 0.264 2.66 4.83 13GWT5102 
NITROBENZENE 0/14 --- --- 0.238 - 0.269 0.125 --- ---
RDX 12114 0.37 J 3200 0.238 - 0.242 580 677 13GWT2104 
TETRYL 0/14 --- --- 0.238 - 0.269. 0.125 --- ---
TNX 2/14 0.91 J 1.3 J 0.238 - 0.269 0.264 1.11 13GWT0905 
Field Parameters 
DISSOLVED OXYGEN (mg/L) 14/14 0.35 13.39· --- 3.10 3.10 13GWT4003 
OXIDATION REDUCTION POTENTIAL (MV) 14/14 4 392.7 --- 178 178 13GWT1304 
PH (S.U.) 14/14 3.63 6.51 --- 5.00 5.00 13GWT4003 
SPECIFIC CONDUCTANCE (MS/CM) 14/14 0.118 1228 --- 88.1 88.1 13GWT3103 
TEMPERATURE (C) 14/14 5.07 14.39 --- 10.8 10.8 13GWT1404 
TURBIDITY (NTU) 14/14 1.3 15 --- 6.47 6.47 13GWT1704 
Miscellaneous Parameters (mg/L) 

L NITRITE/NITRATE-N 1 11L14 ----1..- __ o.06 J 77J I 0.025 I 5.94 7.56 13GWT0905 



t.ie " 
" 

~. 

I. 

LOCATION 
SAMPLING ROUND 01 02 03 04 . 

DATE 12/7/03 7/31/04 211/05 

PARAMETER 
Energetics (ugIL) 
1,3,5-TRINITROBENZENE 0.258 U 0.25 U 0:275 U 

1,3-DINITROBENZENE 0.258 U 0.25 U 0.275 U 

2,4,6-TRINITROTOLUENE 0.258 U 0.25 U 0.275 U 
2,4-DIAMINO-6-NITROTOLUENE· 0.258 U 0.25 U 0.275 U 

2,4-DINITROTOLUENE 0.258 U 0.25 U 0.275 U 

2,6-DIAMINO-4-NITROTOLUEONE 0.258 U 0.25 U 0.275 U 
2,6-DINITROTOLUENE 0.258 U 0.25 U 0.275 U 
2-AMINO-4,6-DINITROTOLUENE 0.258 U 0.25 U 0.275 U 
2-NITROTOLUENE 0.258 U 0.25 U 0.275 U 
3-NITROTQLUENE 0.258 U 0.25 U 0.275 U 
4-AMINO-2,6-DINITROTOLUENE 0.258 U 0.25 U. ·0.275 U 
4-NITROTOLUENE 0.258 U 0.25 U 0.275 U 

DNX 0.258 U 0.275 U 
HMX 0.258 U 0.25U. 0.275 U 
MNX 0.258 U 0.275 U 
RDX 0.258 U 0.25 U 0.275 U 
TNX 0.258 U 0.275 U 
Field Parameters (as indicated) 
DISSOLVED OXYGEN 0.5 0.26 8.87 
OXIDATION REDUCTION POTENTIAL (MV) -34.1 73.5 144.6 
PH (S.U.) 9.15 8.08 7.78 
SPECIFIC CONDUCTANCE (MS/CM) 0.495 1.217 0.918 
TEMPERATURE ·(C) 13.59 17.98 13.87 
TURBIDITY (NTU) 260 65 50 
Miscellaneous Parameters (mg/Lj" 
NITRITE/NITRATE-N 0.66J 0.15 J 

Data Validation Qualifiers: 

13MWT28 
05 06 07 08 

TABLE 3-3 

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, 
AND MISCELLANEOUS PARAMETERS FOR SWMU 13 GROUNDWATER 

ROUNDS 1 THROUGH 4 

09 

LOWER PENNSYLVANIA WATER BEARING ZONE 
NSWCCRANE 

CRANE, INDIANA 

13MWT45 
01 02 03 04 05 . 

12128/03 7/29/04 1/23/05 

0.258 U 0;24 U 0.24 U 
0.258 U 0.24 U 0.24 U 
0.258 U 0.24 U 0.24 U 
0.258 U 0.24 U· 0.24 U 
0.258 U 0.24 U 0.24 U 
0.258 U 0.24 U 0.24 U 
0.258 U 0.24 U 0.24 U 
·0.258 U 0.24 U 0.24 U 
·0.258 U 0.24U 0.24 U 

0.34J 0:24 U 0.24 U 
0.24 U 0.24 U 

0.258 U· 0.24 U 0.24 U 
0.258 U .0.24 U 
0.258 U 0.24 U 0.24 U 
0.258 U 0.24 U 
0.258 U 0.24 U 0.24 U 
0.258 U 0.24 U 

0.55 7.97 0.56 
55.5 116.5 . -48 

8.19 6.78 7.08 
0.357 0.703 0.491 
13.36 25.29 10.13 

75 19 14 

0.05 U 0.06 J 
---

06 

-

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. 

07 

-

This qualifier is also added to a positive result (reported by the laboratory) if the detected concentration is determined to be attributable to contamination introduced during field sampling or laboratory analysis. 
UJ - Indicates that the 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 P!ecise 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. 

13MWT46 
08 09 01 02 03 04 05 06 07 08 09 

1219/03 7/30/04 212105 

0.278 U 0.26 U 0.245 U 
0.278 U 0.26 U 0.245 U 
0.278 U 0.26 U 0.245 U 
0.278 U 0.245 U 
0.278 U 0.26 U 0.245 U 
0.278 U 0.245 U 
0.278 U 0.26 U 0.245 U 
0.278 U 0.26 U. 0.245 U 
0.278 U 0.26 U 0.245 U 
0.278 U 0.26 U 0.245 U I 

0.278 U 0.26 U 0.245 U 
0.278 U 0.26 U 0.245 U 
0.278 U· 0.245 U 
0.278 U 0.26 U 0.245 U 

- . 0.278 U 0.245 U 
0.278·U 0.26 U 0.245 U 

-. 0.278 U 0.245 U 

0.05 1.3 
-32.5 131 -21.4 
6.6 6.25 6.45 

1.021 0.786 0.731 
12.45 14.1 10.45 
8.7 2.8 1.7 

- ------- --
0.05 U 0.025 UJ 

-- "----



• 
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-DINITROANIUNE 
3-NITROTOLUENE 
4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX -
NITROBENZENE 
RDX 
TETRYL 
TNX 
Field Parameters 
DISSOLVED OXYGEN (mg/L) 

• 
TABLE 3-4 

SUMMARY OF DESCRIPTIVE STATISTICS 
ROUND 4 GROUNDWATER SAMPLES FROM THE LOWER PENNSYLVANIA WATER BEARING ZONE 

SWMU 13 (MINE FILL B) 
CRANE, INDIANA 

• 
Frequency of Minimum Maximum Range of Mean Average of Positive Sample of Maximum 

Detection Concentration Concentration Nondetects Concentration Detects Detect 

0/3 --- --- 0.24 - 0.275 0.127 --- ---
0/3 --- --- 0.24 - 0.275 0.127 --- ---
0/3 --- --- 0.24 - 0.275 0.127 --- ---
0/3 --- --- 0.24 - 0.275 0.127 --- ---
0/3 --- --- 0.24 - 0.275 0.127 --- ---
0/3 --- --- 0.24 - 0.275 0.127 --- ---
0/3 --- --- 0.24 - 0.275 0.127 --- ---
0/3 --- --- 0.24 - 0.275 0.127 --- ---
0/3 --- --- 0.24 - 0.275 0.127 --- ---
0/3 --- --- 0.24 - 0.275 0.127 --- ---
0/3 --- --- 0.24 - 0.275 0.127 --- ---
0/3 --- --- 0.24 - 0.275 0.127 --- ---
0/3 --- --- 0.24 - 0.275 0.127 --- ---
0/3 --- --- 0.24 - 0.275 0.127 --- ---
0/3 --- --- 0.24 - 0.275 0.127 --- ---
0/3 --- --- 0.24 - 0.275 0.127 _ .... . ---
0/3 --- --- 0.24 - 0.275 0.127 --- ---
0/3 --- --- 0.24 - 0.275 0.127 --- ---
0/3 --- --- 0.24 - 0.275 0.127 --- ---
0/3 --- --- 0.24 - 0.275. 0.127 --- ---

3/3 0.56 8.87 --- 3.58 3.58 13GWT2803 
OXIDATION REDUCTION POTENTIAL (MV) 3/3 -48 144.6 --- 25.1 25.1 13GWT2803 
PH (S.U.) 3/3 6.45 7.78 --- 7.10 7.10 13GWT2803 
SPECIFIC CONDUCTANCE (MS/CM) 3/3 0.491 0.918 --- 0.713 0.713 13GWT2803 
TEMPERATURE (C) 3/3 10.13 13.87 --- 11.5 11.5 13GWT2803 
TURBIDITY (NTU) 3/3 1.65 50 --- 21.9 21.9 -- 13GWT2803 
Miscellaneous Parameters (mg/L) 
I NITRITE/NITRATE-N 213 0.06 J 0.15 J 0.025 0.0742 0.105 I 13GWT2803 



• 
LOCATION 13SW11 

SAMPLING ROUND 01 02 03 04 05 06 07 

DATE 5/8/03 11118/03 212105 

PARAMETER 
Energetics (uglL) 
l,3,5-TRINITROBENZENE 0.21 U 0.287 U 0.242 U 

l,3-DINITROBENZENE 0.21 U 0.287 U 0:242 U 
2,4,6-TRINITF.lOTOLUENE 0.21 U 0.287 U 0.242 U 
2,4-DIAMINO-6-NITROTOLUENE 0.287 U . 
2,4-DINITROTOLUENE 0.21 U 0.287 U 0.242 U 
2,6-DIAMINO-4-NITROTOLUENE 0.287 U 
2,6-DINITROTOLUENE 0.21 U 0.287 U 0.242 U 
2-AMINO-4,6-DINITROTOLUENE 0.25 R 0.9J 0.242 U 
2-NITROTOLUENE 0.21 U 0.287 U ·0.242 U 
3-NITROTOLUENE . 0.21 U 0.287 U 0.242 U 
4-AMINO-2,6-DINITROTOLUENE 1 J 4.5J 0.34J 
4-NITROTOLUENE 0.21 U 0.287 U 0.242 U 

DNX 35 
HMX 93 730 130 
MNX 72 

RDX 610 5500 1100 

• TNX 4 
Field Parameters (as indicated) 
DISSOLVED OXYGEN 4.35 4.99 12.46 
OXIDATION REDUCTION POTENTIAL (MV) 152.9 216 282 
PH (S.U.) 7.67 6.9 7.76 
SPECIFIC CONDUCTANCE (MS/CM) 2.743 1.024 1.439 
TEMPERATURE (C) 16.45 15.2 2.72 
TURBIDITY (NTU) 85 242 7.6 
Miscellaneous Parameters (mglL) 
NITRITEINITRATE-N 23 8.5J 

J 

• 

TABLE 3-5 

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, 
AND MISCELLANEOUS PARAMETERS FOR SURFACE WATER 

SWMU 13 ROUND 4 
NSWCCRANE 

CRANE, INDIANA 
PAGE 1 OF 3 

13SW14 
08 09 01 02 03 04 05 

10/22103 10/27104 212105 

0.24 U 0.248 U 0.252 U 
0.24 U 0.248 U 0.252 U 
0.24 U 0.42J .0.252 U 
0.24 U .0.248 U 
0.24 U 0.248 U 0.252 U 
0.24 U 0.248 U 
0.24 U 0.248 U 0.252 U 
1.3 J 1 J 0.252 U 

0.24 U 0.248 U 0.252 U 
0.24 U 0.248 U 0.252 U 

2.9 2.5 1.3 
0.24 U 0.248 U 
2.7 J 0.248 U 
.20 18 21 
3.8 J 1.9 
77 97 60 

0.62 J 0.248 U 

5.93 10.3 13.8 
224.7 81.7 178 
·7.33 7.45 7.91 
0.365 0.702 0.278 
12.14 . 14.69 2.88 
4.4 12.8 4.1 

0.54J _ L4· 

13SW15 
06 07 08 09 01 02 03 04 05 06 07 08 

10/27103 10/27/04 212/05 

0.24 U 0.25 U 0.24 U 
0.24 U 0.25 U 0.24 U 
0.24 U 0.25 U 0.24 U 
0.24 U 0.25 U 

.0.24 U 0.25 U 0.24 U 
0.24 U 0.25 U 

·0.24 U 0.25 U 0.24 U 
0.24 U 0.26 J 0.24 U 
0.24 U 0.25 U 0.24 U 
0.24 U 0.25 U 0.24 U 
0.24 U 0.62 0.29J 
0.24 U 0.25 U 0.24 U 

23 J 1.8 J 
2.10 160 81 
47 22 

1500 1000 390 
4 0.745 

10.59 11.97 13.38 
290.5 101.4 195 
7.43 7.41 ·8.13 

0.251 0.361 0.132 
8.93 14.22 2.44 
10.4 23.8 85 

• 

, 

0.14 0.34 I 



'. 
LOCATION 13SIN16 

SAMPLING ROUND 09 01 02 03 04 05 06 

DATE 10/22103 10/27/04 212105 

PARAMETER 
Energetics (ug/L) 
1,3,5-TRINITROBENZENE 0.25 U 0.24 U 0.24 U 

1,3-DI N ITROBENZEN E 0.25 U 0.24 U 0.24 U 

2,4,6-TRINITROTOLUENE 0.25 U 0.24 U 0.24 U 

2,4-DIAMINO-6-NITROTOLUENE 0.25 U 0.24 U 0.24 U 

2,4-DINITROTOLUENE 0.25 U 0.24 U 0.24 U 

2,6-DIAMINO-4-NITROTOLUENE 0.25 U 0.24 U O.24U 

2,6-DINITROTOLUENE 0.25 U 0.24 U 0.24 U 

2cAMINO-4,6-DINITROTOLUENE 0.8J 0.35J 0.24 U 

2-NITROTOLUENE 0.25 U 0.24 U 0.24 U 

3-NITROTOLUENE 0.29J 0.24 U 0.24 U 

4-AMINO-2,6-DINITROTOLUENE 1.6 0.83 0.37 J 

4-NITROTOLUENE 0.25 U 0.24 U 0.24 U 

DNX 3.6J 0.24 U 

HMX 21 15 13 

MNX' 3 1.2 

RDX 50 43 29 

• TNX 0.48J 0.24 U 
Field Parameters (as indicated) 
DISSOLVED OXYGEN 8.48 11.63 13.88 

OXIDATION REDUCTION POTENTIAL (MV) 213.7 71.5 188 

PH (S.U.) 7.17 7.61 8.29 

SPECIFIC CONDUCTANCE (MS/CM) 0.254 0.297 0.106 

TEMPERATURE (C) 12.18 14.56 1.43 

TURBIDITY, (NTU) 6.5 12.7 . 10 
Miscellaneous Parameters (mglL) 
NITRITEINITRATE-N 0.66 J 1.3 

-- - ---- ------ -

• 

07 

TABLE 3-5 

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, 
AND MISCELLANEOUS PARAMETERS FOR SURFACE WATER 

SWMU 13-ROUND 4 
NSWCCRANE 

CRANE,iNDIANA 
PAGE 2·0F 3 

13SW19 
08 09 01 02 03 04 05 

10/23/03 212105 

0.24 U 0.264 U 
0.24 U 0.264 U 
0.24 U 0.264 U 
0.24 U 
0.24 U 0.264 U 
0.24 U 
0.24 U 0.264 U 
0.24 U 0.264 U 
0.24 U 0.264 U 
0.24 U 0.264 U 
0:24 U 0:264 U 
0.24 U 0.264 U 
0.24 U 
0.24 U 0.54 
0.24 U 
0.24 U 0.92 
0.24 U 

6.03 13.12 
203.5 220 
7.25 7.9 
0.566 0.236 
11.69 2.64 

1.9 36 

0.13 U 

06 07 
13SW20 

08 09 01 02 03 04 05 06 07 08 

10/23/03 212105 

. 0.27 U 0.24 U 
0.27 U 0.24 U 
0.27 U 0.24 U 
0.27 U 
0 .. 27 U 0.24 U 

. -
0.27 U 
0.27 U 0.24 U 
0.27 U 0;24 U 
0.27 U 0.24 U 
0.27 U' 0.24 U 
0.27 U 0.24 U 
0.27 U 0.24 U 
0.27 U 
0.27 U 0.24 U 
0.27 U 
0.46J 0.38J 
0.27 U 

4.9 13.25 
158.3 205.0 
7.75 8.17 
0.3 0.154 

13.22 2.24 
6.3 6.1 

0.11 U , 

.,,/ 



• 
LOCATION 

SAMPLING ROUND 

DATE 

PARAMETER 
Energetics (ugIL) 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUEN E 
2,4-DIAMINO-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMINO-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
4,AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
RDX 

• TNX, 
Field Parameters (as indicated) 
DISSOLVED OXYGEN 
OXIDATlON'REDUCTION POTENTIAL (MV) 
PH (S.U.) 
SPECIFIC CONDUCTANCE (MS/CM) 
TEMPERATURE' (C) 
TURBIDITY (NTU) 
Miscellaneous Parameters (mg/L) 

NITRITEINITRATE-N 

• 

09 01 02 
10/22103 

0.26'U 
0.26 U 
0:26 U 
0.26 U 
0.26 U 
0.26 U 
0.26 U 
0.26 U 

,. 0:26 U 
0.26 U 
0.26 U 
0.26 U 
0.26 U 
0.26 U 
0.26 U 

1.6 
0.26 U 

3.7 
264.7 
7.02 

0.434 
13.65 

1.5 

0.025 U 

Data Validation Qualifiers: 

03 
10/27104 

TABLE 3-5 

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, 
AND MISCELLANEOUS PARAMETERS FOR SURFACE WATER 

SWMU 13,ROUND 4 
NSWCCRANE 

CRANE, INDIANA 
PAGE 3 OF 3 

13SW22' 
04 05 06 07 08 09 01 

,212105 

- 0.266 U 
0.266 U 
0.266 U 

0.266 U 

0.266 U 
0.266 U 
0.266 U 
0.266 U 
0.266 U 
0.266 U 

0.36J 

1.1 

10.84, 8.25 
7.4.1 139 
7.7 8.18 

0.205 0.151 
15.14 2.02 
21.3 3.1 

--

13SW30 
02 ' 03 04 05 06 07 

10/22103 10/26/04 ' 212105 

0.25 U 0.24 U 0.252 U 
0.25 U 0.24 U 0.252 U 
0.25 U 0.24 U '0.252 U 
0.25 U 0.24 U 0.252 U 
0.25 U 0.24 U 0.252 U 
0.25 U 0.24 U 0.252 U 
0.25 U 0.24 U 0.252 U 
0.25 U 0.24 U 0.252 U 
0.25 U 0.24 U 0.252 U 
0.25 U 0.24 U 0.252,U 
0.25 U 0.24 U 0.252 U 
0:25 U 0.24 U 0.252 U 
0.25 U 0.24 U 
3.2 J 0.24 U 2 

0.28 J 0.31 J 
6.2 9.9 6 

0.25 U 0.24 U 

9.63 9.44 14.1 
222.1 39.4 201 
7.84 7.52 ,8.07 
0.395 0.359 0.168 
13.09 14.39 1.63 
2.6 5.7 4.5 

0.025 U 0.26 

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. 

08 

This qualifier is also added to a positive result (reported by, the laboratory) if the detected concentration 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 actually present in the sample. 

The laboratory reported concentration is considered to be an estimate of the true concentration. 

~ 

09 



• 
Frequency of 

Parameter Detection 
Enel'fletics Jug/L) 
1,3,5-TRINITROBENZENE 0/8 
1,3-DINITROBENZENE 0/8 
2,4,6-TRINITROTOLUENE 0/8 
2,4-DINITROTOLUENE 0/8 
2,6-DINITROTOLUENE 0/8 
2-AMINO-4,6-DINITROTOLUENE 0/8 
2-NITROTOLUENE 0/8 
3-NITROTOLUENE 0/8 
4-AMINO-2,6-DINITROTOLUENE 4/8 
4-NITROTOLUENE 0/8 
HMX 7/8 
NITROBENZENE .0/8 
RDX 8/8 
TETRYL 0/8 
Field Parameters 
DISSOLVED OXYGEN (mg/L) 8/8 
OXIDATION REDUCTION POTENTIAL (MV) 8/8 
PH (S.U.) 8/8 
SPECIFIC CONDUCTANCE lMS/CM) 8/8 
TEMPERATURE (C) 8/8 
TURBIDITY (NTU) 8/8 

• 
TABLE 3-6 

SUMMARY OF DESCRIPTIVE STATISTICS 
ROUND 4 SURFACE WATER SAMPLES 

.SWMU 13 (MINE FILL B) 
CRANE, INDIANA 

Minimum Maximum Range of 
Concentration Concentration Nondetects 

--- --- 0.24 - 0.266 
--- --- 0.24 - 0.266 
--- --- 0.24 - 0.266 
--- --- 0:24 - 0.266 
--- --- 0.24 - 0.266 . 
--- --- 0.24 - 0.266 
--- --- 0.24 - 0.266 
--- --- . 0.24 - 0.266 

0.29 J 1.3 0.24 - 0.266 
--- --- 0.24 - 0.266 

·0.36 J 130 0.24 
--- --- 0.24 -0.266 

0.38 J 1100 ---
--- , ~-~ --- 0.24 - 0.266 
-- ----

8.25 14.1 ---
139 282 ---

7.76 8.29 ---
0.106 1.439 --- . 

1.43 2.88 ---
3.1 85 ---

-~- - -

• 
Mean Average of Positive Sample of Maximum 

Concentration Detects Detect 

0.125 --- ---
0.125 --- ---
0.125 --- ---
0.125 -- .. . ---
0.125 --- ---
0.125 --- ---
0.125 --- ---
0.125 --- ---
0.351 0.575 13SW1403 
0.125 --- ---
31.0 35.4 13SW1103 
0.125 --- ---
198 198 13SW1103 

0.125 --- ----- ------ ---

12:8 12.8 13SW3003 
201 201 13SW1103 
8.05 8.05 13SW1603 
0.333 0.333 13SW1103 
2.25 2.25 13SW1403 
19.6 19.6 13SW1503 
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Section 4 presents groundwater and surface monitoring data for Rounds 1 through 4. The information 

presented includes potentiometric surface contours and temporal plots for each groundwater and surface 

sampling location included in the SWMU 13 long term monitoring program. The objective of the long term 

monitoring program at SWMU 13 is to collect nine rounds of monitoring data to determine whether 

residual explosives are naturally degrading and to provide data for making remedy decisions for residual 

explosives contamination to complete the eMS. 

The information being provided in this monitoring program fulfills the requirements established 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 framework 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 secondary 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 13 long term monitoring program: 

• Monitoring data should include analytical results for the contaminants of concern and their 

degradation products from nine or more rounds of samples collected under· non-pumping 

conditions over a period of three to five years. The SWMU 13 long term monitoring program is 

providing analytical results for RDX, which is the principal chemical of concern, and the degradation 

products DNX, MNX, and TNX. The long-term monitoring program will include nine rounds of 

sampling, under non-pumping conditions, to provide information on trends in groundwater 

concentrations of explosives and .. explosives degradation productions. To date, four rounds of 

groundwater sampli~g events have been conducted April-May 2003, October-December 2003, July­

August 2004, and January-February, 2005. The remair)ing five rounds of sampling are expected to 

be completed in 2006 which covers a monitoring period of approximately three years.' 

. . . . . . 

• 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 13, 

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

13 long term monitoring program includes 17 wells. The location of each well relative to the 

contamination plume is discussed in Section 4.1 below. 

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

(upgradient and downgradient) outside the area of groundwater contamination. Explosives 

contamination has been detected in the Upp'er Pennsylvania aquifer but not the Lower Pennsylvania 

aquifer at SWMU 13. The long term monitoring program includes monitoring wells located in the 

Upper and Lower Pennsylvania water .bearing zones to evaluate if contamination is migrating to the 

lower aquifer. 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 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 May 2006. A final 

. report evaluating the MNA program through nine rounds of sampling is expected to be issued in 

August 2006. 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 13 MNA'report for nine rounds of sampling will include temporal 

plots of RDX and degradation by-product concentrations, along with a detailed statistical evaluation. 

.• Additional rounds of samples, beyond nine rounds, may be required to demonstrate the 

decreasing trend. SWMU 13 MNA monitoring d.ata will be evaluated after nine rounds and a 

decision will be made if additional data is needed. 

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

supporting information being provided by the SWMU 13 long term monitoring program: 

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

vertically and horizontally throughout· the plume. As indicated previously, explosives 

contamination has been detected in the upper Pennsylvania aquifer but not the lower Pennsylvania 

aquifer at SWMU 13. The long term monitoring program includes monitoring wells located in the 

Upper and Lower Pennsylvania water bearing zones to evaluate if contamination is migrating to the 

0805121P 4-2 eTO 0343 
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lower aquifer. In addition, th.e 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. 

• Sample locations should cons"ider heterogeneities hi geologic ~tructures 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 sampling round 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 by-products. All sampling" is being 

conducted under non-pumping conditions. The SWMU 13 monitoring program is providing 

analytical results forRDX and the degradation products DNX, MNX, and TNX . 

>- Routine and Other Indicator Parameters. The monitoring data includes the routine indicator 

parameters dissolved oxygen, oxidation reduction potential, pH, specific conductance, 

temperature, turbidity, and nitrite/nitrate concentrations. Other parameters that can be used to " 

support decision making includes alkalinity, chloride, nitrite, nitrate, dissolved methane, iron (II) 

and iron (III), sulfate, sulfide, and total organic carbon (TOG). 

>- Vertical and horizontal characterization of the distribution of hyd~aulic 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. 

>- Water levels should be measured to determine groundwater flow direction. Groundwater 

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

results will be pr~sented in th~ final MNA report"in the form of potentiometric surface figures. 

>- Seasonal variations and trends should be evaluated by obtaining data from different times 

of the year to determine if changes in contaminant concentrations, indicator parameters or 

water types are caused by natural attenuation or may be attributed to seasonal variability. 

The SWMU 13 monitoring program includes quarterly monitoring which will measure RDX and 

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

0805121P 4-3 eTO 0343 



SWMU 13 
Draft MNA Report 

Section 4 
Revision: 0 

Date: August 2005 
Page 4 of 6 

MNA report will include the presentation of temporal plots to di~cern seasonal trends of RDX and 

degradation by-product concentrations, as well as routine indicator parameters. 

4.1 GROUNDWATER MONITORING PROGRAM 

MNA groundwater sampling is being conducted at 17 select well locations across SWMU 13 (see Figure 
. ..r .• 

2-1). These wells have been established in accordance with U.S. EPA Region 5 MNA guidance (U.S. 

EPA 2000). 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 Upper and Lower 

Pennsylvania Water Bearing Zones: 

Upper Pennsylvania Water Bearing Zone Wells 

•. Two clean, laterally upgradient wells (13MWT01, 13MWT15) 

• Four source area wells (13MWT09, 13MWT11, 13MWT17, 13 MWT21) 

• Four wells within the RDX plumes (13 MWT13, 13 MWT34, 13MWT37, 1'3MWT40) 

• Three w~lIs at! the leading edge of the plumes (13MWT14, 13MWT31, 13MWT51) 

• One laterally downgradient well that is clean (13MWT47) 

Lower Pennsylvania Water Bearing Zone Wells 

.• Three clean, deep wells below the RDX plumes (13MWT28, 13MWT45, and 13MWT46) 

In Rounds 4 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 13SW11, 13SW14, 13SW15, 13SW16, 13SW19, 

13SW20, 13SW22, and 13SW30. In Rounds 4 through 9, these locations are being analyzed for 

explosives only. 
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. Figures 4-1 and 4-2 show the Round 4 (January 19,2005) potentiometric surface elevation maps for the 

Upper and Lower Pennsylvanian water bearing zones, respectively. Groundwater elevations for Rounds 

2 and 3 (January and November 2004) are shown in Appendix E. 

·4.4 GROUNDWATER TEMPORAL PLOT TREND ANALYSIS 

Upper Pennsylvanian Water Bearing Zone (Puz) 

Figure 4-3 shows temporal plots of RDX and degradation by-product (DNX, MNX, and TNX) groundwater 

concentrations for Rounds 1 through 4 in the Puz. The temporal plots are arranged in columns by 

monitoring well location showing concentration trends for RDX followed by the trend for each degradation· 

by-products. All positive hits are shown as a data point on each plot and correspond to data presented in 

Tables 3-1 and 3-3. Data points are also shown and labeled for cases when "no sample" was collected or 

when the analytical result was reported as "non-detect". 

Through Round 4, RDX has been detected all at MNA monitoring locations with the exception of 

13MWT15. Degradation by-products have been detected at all monitoring locations with the exception of 

13MWT01, 13MWT13, 13MWT15, 13MWT 47. No· trend evaluation for groundwater is possible during the 

early rounds of sampling. However, overall trends will be evaluated after Round 6 and may include a 

statistical analysis of data. 

Lower Pennsylvanian Water Bearing Zone (Plz) 

Through Round 4, there have been no positive detections of RDX or degradation by-products in the Plz 

monitoring wells (13MWT28, 13MWT45, and 13MWT46) . 

. 4.5 SURFACE WATER TEMPORAL PLOT TREND ANALYSIS 

Figure 4-4 shows temporal plots of explosives and degradation by-product surface water concentrations 

for Rounds 1 through 4. The temporal plots are arranged in columns by monitoring well location showing 

concentration trends for RDX followed by the trend for each degradation by-products (DNX, MNX, and 

TNX). All positive hits are~hown as a data poin~ on each plot and correspond to data presented in Table 

3-5. Data. points are also shown and labeled for cases when "no sample" was collected or when the 

analytical result was reported as "non-detect" . 
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Through Round 4, RDX and degradation by-products have been detected at all surface water sampling 

locations with the exception of 13SW19. No significant trend evaluation for groundwater is possible 

during the early rounds of sampling. However, overall trends will be evaluated after Round 6 and may 

include a statistical analysis of data. 
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• 
til) T elra T ec~ NUS. Inc. SURFACE'WATER SAMPLE LOG SHEET 

, Project Site Name: 
, Project No.: 

[] Stream 
[] Spring 
[] Pond 

,NSWC CRANE, SWMU13-, 

"N7448 CTQ 0343 

[] Lake' 

II Other: , ,/1 - _ /,.c~ f 
.-, ,': -<....- qrl/~ ~',' 

[] QA Sample Type: 

',"'; -,Analysis 

, Explosives SW-846 8330 

Nitroaromaticsand Nitramines ' 

.... ,. ',' ,.,," 

IFiltPrfln Sample eollected:es[ IN)( 13GWT ;'VA--F 

."\/ 2 .. 5' oz.. j7E/t M//'-/O'(' O'~-'_P'. 

1414/,(". 5 ;::;-~/~ h ~_ (!ulve"!-

Duplicate 10 No.: 

-S~mple 10 No.: ,13SW //&3 
Sample ,Location: 13SW/SO// " 

Sampled By: 
C.O.C. No.: 2678" " 

Type of Sample: 

[X] Low Concentration 

, 0, High C9ncentration 

r 

: Container Requirements 'CQUected 

(2) l Olass A~ber 

Signature(s 



." 

( I b) Telra Tech NUS. Inc .. SURFACE WATER SAMPLE LOG SHEET 

Project Site Name: NSWCCAANE, SWMlJ13 

Project No.: : N7448 CTO 0343 . 

, Stream 

[]Spring 
[] Pond 

[] Lake 
[] Other: 
[] QA Sample·Type:' 

pate: .2,.,..2--05';. . Color . •. pH· 

Time: 0955' (Visual) ·(S; U.). 

:S~C.· 

(n&cm) 

0,278 

.. ' AnalYsis Preservative 

ElCPIoSives SW~ 8330 

NitroarOinatiCsarld Nitramines 

RIt~r~~ample Collected Ves[ ) NO~· 13GWT IV.if· 

C' NA" rl~1-/ ~ 

Plow' 1+-1/ 5LC 
. I· , 

411 X Jx ,()l~' X ,.d #-: 

MSIMSO 

.:..-----
. Duplicate 10 No.: 

·F 

Temp. 
('e) 

2_tSt1 

Page~of~ 

Sample 10 No.: 13SWi4 tJ3 
Sample Location: 13SW/SD 14· 
Sampled By: r, ~o./A///.'/ 
C.O.C. No.: 367t3 

Type of Sample: 
[X] Low Concentration 
,[] High Concentration . 

. Turbidity . DO.· ()R~ .. 

(NT(]) (~). (mV) . 

?,./ ·.13;ga:· /78 

.. Container RequirementS 

(2) l Glass Amber 

other 

NA 

.Colle:cted . 

• 

c ," 

-;".. -, 
I 
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(I t) TehaTechNU~.inc.·· SURFACE WATER SAMPLE LOG SHEET 

lot. / 

NSWCCRANE,SWMU13 .·SampleIDNo.: 13SW /503 
--------------~--~--~---

Project Site Name: 
Project No.: . .. 

, Stream 

a Spring 
[J Pond 
[J Lake 
[JOther: 
[] QA SampleT ype: 

and Nitramines 

:-MSIMSD _. . Duplicate 10 No.: 
~ 

N7448 CT00343. . Sample Location: 13SW/SD /5"" . 
Sampled By: --;:::-;, -L.'-"-'-'/-4-;y.--/,--'1r-. ---

.----... 

C.O.C. No.: 367tf 

TYPe of Sample: 
[X) LowConcentration 
[J High.Concentration 

(2)L Glass Amber' 

~~:q Signature(s): 



.J 

[I tJ TetraT echNUS,loc. SUFtFACEWATER SAMPLE LOG SHEET 

Project Site Name: 
. . ProjeCt No.:. . 

. .. II Strei:url-: .. ' .. 

(] Spring 
(] Pond 
.(] Lake 

(] Other: 
(] QA Sample Type: . . 

.: NSWC CRANE, SWrviU13 
N7448 CTO 0343 

':::. 

Sample Collected Yes[ ) NO)( 13GWT_-'--__ cF 

Sample ID No.: 13SW /6 0 3 
Sample Location: 13SW/$O /~; 
Sampled By: 7//l"'oJ~ffrJ· 

C.O.C.No.: 2678 

Type of Sample: 
[X] Low Concentration 
(] High Goncentration 

(2) L GlassAmber 

',: . 

• 

'r', 

~ .. -- ... 
Duplicate ID No.: 

~~I8ISS~igirn~a;t;tuwr~et(sSj)~: ":-. ------""? ,-. ~. """':""~l·, • 



• 

• 

(Il) Tetra T echNUS. tnt. SURFACEWATER SAMPLE LOG sfiEn 

/ of / ... 

Nswc CRANE,SWMU-13 Sample 10 No.: Pr~ject Site Name:· 
Project No.: . N7448 CTO 0343 .. . Sample Location: 

------~----~--~~~--~ 
13SW/SP 19· 

I .. Str~am 
[] Spring· 

[] Pond 
[] Lake 
[] Other: 
[]QA Sample Type: 

MS/MSD Duplicate 10 No.: . 

---:-

13GWT /'fA ·F . 

---

Sampled By: 
C.O.C.No.: 

Type of Sample: 
[X] Low Concentration 

. [] High Concentration 

(2) l Glass Amber 



til) Telra TechNUS. Inc. SURFACE WATEFJ SAMPl,E lOG SHEET" 

Project Site -Name: 
ProjeCt No.: 

,i Stream 
[] Spring 
[] Pond, 
'[] Lake 

[] Other: 

~; [] QASample Type: , 

, NSWC,CRANE; SWMU13 
"N7448CT00343 

IRltleredSample Collected Yes[ I ~" 13GWT_--I..:!~_·F 

F/wJ 

t')bc/{-r 
.n'x 2.3

1
;L 0. 17 J£q4'J~ 

MSIMSD Duplicate 10 No.: 
"---"- -

'/ .,j­
ot_ 

Sample 10 No.: 
Sample Location: 13SW/~D 2A 
Sam'pled By: -r: /{d, A /-/P 
C.O.C. No.: 3678, 

Type of Sample: 
[XI Low Concentration 
[] High Concentration , 

(2) L Glass Amber 

.' -: 

'" 

.' 

'. 

• 



• 

• 

• 

, ' 

(,I L] T elra Tech NUS,lnc •. ;SURFACE WATER SAMPLE LOG'SHEET 

Project ,Site Name: 
Project No.: 

" 

11 Stream 
[] Spring 
[] Pond 
'[] Lake 
[] Other: 
[] QA SampJeType: 

'NSWCCRANE, SWMU13 
N7448 CTO 0343 

, Sample ,10 ,No,: 13SWZZo3 

Sa~pJe Location: 13SW/SDZ Z 

SampJedBy: 

C.O.C. No.: ]678 

Type of Sample: " 
[X) Low Concentration 
[] High Concentration 

I-"------"'"-----,--------,+-.,..--..,.---'---ll------------~____:____:_~--_f-----'----_I. :: 

L/A' 
SampteColiectedYes[ ) N~ , 13GWT_' _/V~ ' __ -F 

/-5'1''''''' 



f I l] Telra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET 

__ ,._N_S_W_C_,....;.C_R_A_N_E....;.·._S_W_M_,'-U'-1....;.3_· ,_. -,- "Sample 10 No.: 13SW "} cJ (} 1 
N744a CTO 0343Saniple ~~cation: 13SW/SD 30 , 

Project Site Name: 
Project No:: , . 

I Stream' 
[J'Spring 
[) Pond' 
[J Lake 
[J Other: 
[J QASample Type: 

/5'£c/-r i · 

" Zd >( G J X. r X: , 4 <I- 'I -

~39 j't-l 

. MSIMSO 'Duplicate 10 No.: , 

Sampled By: T.£{J.iAI-I.~f 

C.O.C. No.: 3678 

Type of Sample: 
[Xl Low Concentration 
[J High Concentration 

(2) .LGlass Amber 

Sig 

• 

• 

.' 



• 

. . . .' 

• A.1".2 SWMU13 GROUND WATER SAMPLE LOG SHEETS ROUND 4 

• 



• 

• 

Project Site Name: . 
. Project No.: 

[] Domestic Well Data 
[X) Monitoring Well Data 
[] Other Well Type: 
[] QA Sam,ple'T ype: 

" GROUNDWATER SAMPLE LOG SHEET' 

NSWC.CRANE. SWMU13 
N7448CTO 0343 

. Z­
of_ 

SampleIDNo.:qGWTO/04-
Sample Location: 13MWT 2-'/ 
Sampled By:' . -'-'.--'-z:;"';'.!-';'::.c.-'-",!::::, =-::'4-' '-1-(-#-"""" ,-,--

C.O;C. No.: '. 36C <f. 
. Type of Sampl~: 

[X) ,tow Concentratiol1 
[] High Concentration 

" 
1-=-==:"':':"::~=~=--L"":""';'-'-----f.--":""---+-'---:----+-'-:':'--1--:--'--'---1f---'-~I--'~-'-"';"";;:I--'-'-~~I-------1 .... 

(2) lGlass "'rhb~~ . 

'. (2) lGlass Amber . 

IFilt..,,>t1 Sample'Collected Yes{)No{) 

/2 ' 

MSiMSD Duplicate 10 No.: --



[H:] Tetra.rech NUS, Inc, LQW FLOW PUR~E[)ATA SHEET 

. PROJECT SitE NAME: NSWC CRANE' 
PROJECT NUMBER: : ~~7~4~48~ .. ~~~-"""·:"""".:-'--'-'· """j---"'-

WELL 10.: ': /3lff.WrOl 
DATE: /~t.. -g - c,!/ 

, 

Time 

. i!:!rH' 

Water. Level 

. (Ft 'belowiTOQt' 
Volume I Flowrate I' .' pH. 'I,cond: r;urb;6DO 

·1' TeI11P: )r~R~ "I : . C' t 
. . .,', ". " ~. i.", ," .," .' .' .. ,:. "'<" ..... ;. ;:.;:,.; ;,'.:' .: .. : ...• : .. :: :.:.. ',:,,' ';"' .. : .:: .... " .:, •. :<.,.:'.:'~ ..... " •... <.: .... ; :.,.:.:.... . .°!TI.rTl~.~· s 

'" .· .. tL·\' .. '''. '.'mIU .. Mm:) .· .. ,.,:;(s·u· l' •. (mS/c'm\., :.:>: ,N:r;U, ... ·;' :: m'ln/'L;\'; .... ::(Celslus· •. ;.; 'mY ::.;. ::::'.':';,<:::,.:. (·Color.,etc)., .'.: -.i'l_ ~ ___ ,',' ':., .1, 1" .. _",. .. '--_~_~_, .. ,. :.1-; ... _.:......, :!..1::l~,., ... , _. ~"""." ·._,,·v.,·,··I, , .... "., .... ".: .. -'---" ,. 

075' ..:> ~,oz.' . "1"; . . ";1 ·1··j..J/. .";.' .. o - - ; .... ;-. - --,' . ,...- i '~d'~·b",~. 

_Lot> c> .8.45 Iloo: I D~~Ol·'1CJ,/94 I '8; 31 /.!7.:JJ $.7/ ·.I+·~~/ ;q. ·Ci.c4~ 
1C>/0 . 9.73 . Z. 300 ILLg~_LAt,.z~1£...Lb8: \; ~~n~~ l..l--.c..?. :Lz'tz. l2;7~~I: . ,I. 
'/('")i:£2 R_74 ~o.o 1 /00' J_ 4LOLLp; l871_4-. .5' ·1/,;1.. j $3/19:, IZ82<111' 
10 3t:::> 8.'4;> r 4300 II00E_ '-3.8'). L<:L j8.lLg;,.~5·'I/~(Jo ·'1 R·Sf' IZ;73 "1'< II 
/d40 6 .... 7~· 5' 300 1 /e> Q 1 4-.t:} 1:1 tq';r9Z I .. a'dL lo;.-eiG:1 9. ~ 9 "128 'J I' £1 
LCJ r:;tJ _A,·.7 4,. .0 3001 /tlO 1 3.9'3-/-0. IjcTZ-'--4~-~rO,iB;31 ~fj' 12:J4"I' Ii '. 

1/00.. fL-7.4· 7 300 1 /tJ a '1 E3~;!1'tt;! &tl9 z I: 3 .. 0 ~I O,ft/ -12l.· ~8 1z,9:>,:. ,. £, 
I 

--

; ... 
~ 
~I . . t.. '\ 

'., .... 
• .~. I· • 

' . 

.. 

·1': ' 

I' ." 

<:::V< 

Water Quality Meter (SN) 9~K.f;!f,;~6'" 

'. ~~?~~~i~:~e:~;t~~~. "~~!i3t--?f/!}/ 
SI~~ATURE(S): .~/ .4> ... · ...•. ' •. • • • 

" 

,..... .12 1 

,. 

'. ~ump Int.~ke· 

':::', 

• 
','. ': ..... 

'.; ," 

PAGEz..OF ~. 

• 



• 
[ iL) Tetra TemNUS.'"e ,GROUNDWATER SAMPLELOGSHEET ' 

Project Site Name: 
ProjecfNo.: 

, [] Domestic WeI/ Data 
(X) Monitoring WeI/Data 
[] Other Well Type: , 
[] QA Sa:mple Type: 

NSWCCRANE, SWMU13 
N7448 CTO 0343 

Rltered Sample Collected Yes[)No,{, • 13GWT F 
, /'. - ' 

Pump intake @ \ 7. 6 \ ' b l 0 (.. 
a i' <1.\ c u. tee<.-\. bl o.JJl,- r "'-Vl,' r 

MS/MSD Duplicate 10 No.: 

l of-L 

Sample 10 No;~ ,13GWT 0205 
!?ampleLocation: ,13MWT 05> 
Sampled By: , , " CD. 

.-'-'----=~----'---
,C.O.C. N0':1~73 
Type of Sample: 
(X]t.ow Concentration . 

, [] \HighConce'ntration' 

(2)l'GlassAmber 

(2) L G!ass Amber ;: 

., . ~. . ' 

-: .' 



(It)Tetra Tech NUS, Ino, ," LOW FLOW PURGE DATA SHEET 

PROJ ECT SITE NAME: ~N;..;;S...;;.;W;.,.;;C-.:C~R.;.;..A.;.;..N=E _____________ _ 
PROJECT NUMBER: ___ ~74~4~8 _______ ~ __ _ 

Time Water Level Volume Flowrate pH Condo Turb. DO 

(Hrs.) . (Ft. below TOC) (L) . (mUMin.) (S.U.) . (m$!cm) . (NTU) (mg/L). 
c~n .. s 9 67 - --- - - -
0>"55 to, 0 ~ l. ~ 30 \::.30 S-.54· .54-<6 O. [j'O T.IO 
I09'tS 'i. 97 ~,9~O \0 5,S~· .S j 5 C),1S \.06 
09> C; 9, q~ ~, CY30 "t 0 'i.Sq ')*~ I ~ (9.~g 
\-C 05 I() 100 5", \'30 10 C;. 53 \ (;5 g \. ~ '0,78 
to \ 5 \0 00 ·6\·~'O \0 c;' 51 ~C;h').. .t· 7 O·7~, 
\ 0 "J-.S 10 ,0\ 7;'~)o 1 00 S' 5() .Sh& '\,5 oa4-
10 ·~s \0 ' 0 \ 8\"'$'" 0 00 S',4-5 . S 67 \. J . 0,77 
10 If-S to nl C), 3'~ 0 0 ) <; ,*~ .570 !·6 0,74-

'/." VV-Ll p~te. S ~""'" ba.l i ~~ 
II () S(i - - -, ...--..:-- .---.. ~ . 

, 

< :, •• ~. • 

01 D0956 ,.~A·" 
.. .. 

t\~\O - p~.:I .. · 
. .•• " I '" _."> .... 

SIGNATURE(S): ~·bD;'~~: 
~ 

•• • 

WELL 10.: \ 3 MWT 69 
DATE: J/ i las 

> 

Temp. ORP Comments 

(Celsius) . (mV) (Color. etc) . 

- - (,1-t\ ( I- D ""r ... e 
l\ . 66 9.$ c\P(' (' I 

to, 6"7 t~ C; Ae.tt' 
II t.r-; ~~.~ d~o.r 

. 1\. go ~\.I+- . cle~r 
. H !ib ~.7 d ei!~-(' 

I":l.. \I ~, \ (,\Ro...(" 

t~ 17' ~.7 1: \" 0.(' 

\?.. \ S . ~,9 C\~t1/ Q\'\.6-.. p ..... "o, e.. 
./ 

.~ .-' C::;'.~,k- ) o..ror-..p\~q , 

-

' . 

. . 

, . .' • I 

:r7 .. 61/;:;b1 oC .. ' , 
A .'.'. " . 

I 

I 

I 

I 
I 

'('.: 
PAGE~OF..:L . 

..... " 

• 



•• 

• 

• 

. [I L1T~T-Nus.,~ 
. Project Site Name: 
. Project No.": . 

[]. Opmestic Well Data 
[~] Monitoring ·Well: Data· 
[] Ott)er Well Type:: 
[] QA Sample! Type: 

GROUNDW krER SAMPLE LOG SHEET 

{ of, z.. 

NSWC CRANE, SWMU13 Sample 10 No:: 1·:3Gy.JT //tJ4 
N7448 CTa 0343 Sample location: 13MWT / / . 

Sampled By: -'1f-:~::-·'.e.~j,J'-'A-H-· ,.0-.-". ---

t.O.C. N0.:·366 ;1 
. Type of Sample: -:. ,~.==.t:_",-,---_ 

pq.low'Cbncehtration 
• ,[] High "Cdnc~ntration' 

(2}LGlass Amber. 

(2) LGlass Amber 

IRlt,ered Sample Collected Yes(] No(] . 13GWT-'... --'-----'-'--_-F 
f 

intake @ i 3, !) 

. . 
MSiMSO . Duplicate 10 No.: '-



[1i:]Tetra Tech NUS, Inc. . LOW FLOW PURGE DATA SH~ET 
PROJECT .SITE NAME: . NSWC CRANE WELL 10.: _L...1...:;3_h(~J1/:...-.:...r-r-.,..-/;_'/ _____ _ 
PROJECT NUMBER: . 7448 DATE: //23/0'::;; 

Time Water Level 

. (Hrs.) (Ft. belowTOC) 
/<7-0 0 9.3~ 
14 /~ 9.Y.t:? 
i420 9,85 
143D /0. DC) 

/4~o , .. ,9 S 
14S o '3 .' SI .'} 
145S /t:>. 0 0 

/5 0 0 It:). () 0 
15-6 :j- -

W~ter Quality Meter (Sf'.!) 
·Control-Box type (SN)~ .. 
-'Turbidity Meter (SN) . ;:. " 

SIGNATURE(5): 

• 

Volume Flowrate . pH Condo 

(L) :.I(mLlMin:j . : :(5 U~) ..•.... 
", e,,'., 

,(is/:-;f .• ' m ,em". 
(:) '- - -

/2.(.) .:;, 12.0 ~.93 u,Zz.2. 
ZZI,..\O· fOO 3.91 C.I.,Z,Z3 
3200 lao '? '3 I . 6. z..z i 

40Qu 80 3. A<6 Q, :1.19 
4700 70 3:09 0.22.'3 
':;iOO Bo 'J.b 9 o.Zz.4f 
5S00 80 ),'" .<J a·22,1... 

- -. - .. -. 

" 

.' ;""' .. :; , .. 
. ','", ':.- . ' .. 

. . .... .. , ......• 

. 9,j(/~i4' ' . .49 ..... . 
j $i';6-~. ~~;lo3":':.~·.: .,',j: ... 
~:~~':~".'r. 

, . : .. ~ 

'-' • 

I. I 

Turb. DO Temp. ORP 
Comments 

I.::(NTU) ,:~ ~(hlg/Lh (Celsius), .'i(rllvr: : : \:,::::·.(C()lor;:etc) .. 

- - - - s:~,.-, r .,-?~ ,.-

/2 (" .. O'z 1 0 ,56 if-~74 dLL!A-< 
. /z. 0.'70 /c),4Z- '~Z77 C£.EA'< 

/Z- Q, ~ 7 //,,~ "1- .... ·27'7 ~~.A-

/0 <J.,73 10 .. 03 -+zeg CL..e'-'I;'t. 
.·/0 0·73 10,98 . .f- 28 3 C.'La"'r-,-c 

/1' 0,73 1",9 :J -f'U;S C,.L&if"--t.. 

/0 0.-7/ /o.~ 0 '+2e~ CLEIf.o<, 

- - - - $'~-- ~ 5""'~"'.t!'/""""c:j 

'. 

.. .' ., . " 

.' ":'::':.,: '\' .. . <~.: : ' . 
" .; ," .:; . -. . 

" .. ", . 

:' //'J~~ 

.:: : 

~..:. 

. <? .. 

P
. ~ "7(..' 
AGe_' ,_OF-~ -. 

• 



( Il) T"~MNUS.loc GROUNDWATER SAMPLE LOG SHEET 

. Pagel of ~ 
.. 

Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 13GWT' "I ~"2"'" 
Project No.: N7448 CTO 0343 Sample location: 13MWT \ ~ .. Sampled By: (m~~ 

[] Domestic Well Data. C.O,C~ No.: 3(;73 
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] low COncentration:' 
[] QA Sample type: n High Concentration 

r<.::'4 ~ ".'fe"'. 
,;",: Co' 7'r.-~.,.~" 

IOate: a ~ d.. ~ ...... s- pH ·'00 
" 

Other·.:,. Color" s.c. Temp. . lu,~,u"J o~p 

Inrrie: ) . .::; 1"6 . (Visual) (S. U.l : (mS/cm) . (Oq .~ JI11Ji!d. . (mV) NA 
[MethOd: e::,\",-~~ &nn.. ..... iii ~:") _2"~' ~ 

~!.") ---: 
roll "';;; c·,::C.'".·:· .. c.··.icI '~,o;; (5~~~.\!,,:;J~§(~ fa);~l~~ 

I Date: ct :~-~~ Volume pH I: S.C: I:·~p: (C) I~ '.,,'QQ .~~~ <Other:' 

I Metl'tvU. lb h,,<i~ ' .. , .,--: 

.. 
IMonitor'Reading (ppm): 

..... .,"" 

IWeliCasing Diameter & Material "". 

I Type: ~" P""''- 51 ~~w Flow. Purge . Data. Sheets 

IT olal Well Depth '(TO): ~ \ • '-\ '-\ ':', .: '. .' 

. I Static Water lElvel (Wl): S .5 
,-',' .' 

lOne Casing VUIU' ~a'''L' 
IStart Purge (hrs): \ ~ 3. S 1/ .... 

lEnd Purge (hrs): ': \ "-:\ S ~ . 
ITotai Purge nme '(min] \~(y 

ITotai Vol. Purged(ga~ J a\.~ 
~, ....... ~.~:ffj ..•......•... ,. OR ....... ~ -.... . . " . ... ,- :'.:', ..... 

'J\n,"p,,, ult:oin;"r "leql. .. ~= ... . 
.'.'.'.".."';" VdUV"" 

11=' 'v SW-8468330;. ' . 
@tIo 

INil,n<lromatics and Nitramines 
. 4°C (2) L Glass Amber 

Expl~ives SW-846 8~, Modified 
4°C (2), l Gla.ss Amber 

'. ·~o 
ROX~ Products 

.·1 .. 

Nilra~~ + Nitrile (as N) EPA 353.2 ~oCIH~O. J!l.I-.. HOPE ;r-Ve)INO 
~ 

" ," 

.' '. ~: "',' 

I ;:: /. 

:' 

.1. ' . 

\ 
. ", 

. 1 V.~'.IUN:S/~(}I.r;.;:,.· .. : :'o,?: : ·;<~~\./KC!;;~'; ; i,~f#;~;:<." ~.<.'~,C~{,:~~_,"'; 'i'i;,'-;?:.;~:·?j<~c c";,':;.:::';;;'",;: :;;:2 ... :i~.;{<:~:·;;·:;;Y.~2 i'Z;.;;;;'}X;\( i< . 
iFiltered Sample COllected Yes[) N/t' 

d.\ :~'-\ .. 
13GWT -F 

S .50 -
!Pump intake @ ...... \0.' " S ~ <1 ~ (. ) 6~ a.<a~aSl "":: 

. \J~'&,~&9-- ~~~\' 

"'" <1.(p 'L .. 
' . 

• lei.iCle if : •..... " . .. .. :,:' "",'., ...•... .',', . ....... ..~ ... 
MSfMSD . Duplicate 10 No.: 

. '.~.~~ , .. 
~. -



Lit] Tetra Tech NUS, Inc. LOW FLOW PURGE .OAT A SHEET 

PROJECT SITE,NAME: NSWC CRANE WELL 10.: \ ~ <::r \..J:..,;,? '" \;' 
PROJECT NUMBER: N1245 DArE: d.: _,~ -D .~ 

Time Water Level Volume Flowrate pH Condo Turb. DO Temp. ORP Comments 
~"" i 'H: . L,;.".,/" "" /F' t:-;\~_'b·'-';i.';.·I'-' :.: ;:.'i_'. ;""F\_ 'h. .•. ~.\'c ",~.~ \W.":i:.... "~'j;'fiM:I'.:'.~~_"~\~ Ifi.~~.ij'i .. h'·,..,M'~~;,'.~,~i' !W_~\i"';S·''':.ir.~.'::\-'i>.;. ~;~ ~&I. "S"'. '_J"'~. '!Nl~ 'tJii\iI."' .. ~·'~·.i!i~~ "~i.1 • .l!. i.,Illl'i"\"i""'.I~.I.~:~M: '_'lY. ~jj:;(il'.'.~;".·~_li'..a!<l"~*. ~:'\\rr~~t61"!!Ii, :ii!~ ll\\r,;i!>W~lJ\vi'o''''1 :~"m""""'e~lD::t~"l.o";'I"o;'·;~\'!rt~;J:":i!:~;~ 

';'l-;, rS.T~··-: :":1' ,:' .. ": ,e .O_W!~~lt~~~F.~~ ··:;;rm.,~, Ul~Jn 1~\,r';':~L .JI1jl'~rt '~~ja:~ )1¢rj~!.:i~~~! ~!\im .. ;crnJJ~ ~~V~~1.r&9;)~ ~\i"T:h~~~~~J~ ~1.'l~ .. e. SJ~_$IJ8 ;~14.\\O'ihv;H~~~ ~(jj~~~,JHl~·r .. ~( ... Y.; ",,"";t~.l~-.;:,,~~·J~/."~i,j'i~L .. ~~r::ii:: 

\0...3 S ~ . '.r=:; Q - - - - - - - ~ ~~" -.( ~ <::"-0." .... ' G 

\:4 -.....,.'S' 5:. <.0 ~ '\ • 0 '\('X-" - - - " - - (0", ,..~ \:) 
\~:s~r; 5· '&"/ ri.f'I \crn"""'. .0,3 _~S '1s.3.d-. o;.3:.\3>~3:l " 
\ ~aS :::. ~ ~ . 3.. ~ '\ <j<; f\'-\, lY"'ts • 0 <;so ~ d y.~ l ""~<\ -) r~~.A " 
12;\C; 5 ~ \ !S'.(.,. \~O '-\.Q~ O'E;\ \<6 .J.O,> \(\.'\C'I ::'3'1.(. \\ 
\' ~~, (f'l. 0 (, J . (.,. a Q'a .... \ . 0 ~ a <i< .3. \ ~ ~ • (.,. <:. \ t'"I \ \ :l......~ J.I 1\ 

\::z..-~ i _ (J 0 q . <c den ~ . 0 \ • 0 ~ b \ \ <.r. . 3? 0.. . ~ .,& <."" ~ , II 

~\ _2. ~.~ L.o 1../ \ \. \ \ .5 0 ~ ~ ~ 0 "6~ \ ~~. ) 6Q. q J ~ L 4 -~ 'I 

\=z..,<:t:: ~.o 7 )d./O \50 ~\co .()q} \~ ~.oq9,9",~"')).G II 

~u..,,5 ~. \\ \'-\ \ \.s~ 0.,q,7. ,o~3, '~' ..5.'11..) ~.<1/..' B:ffo."i? II 

,-..I..,\S L". \ ~ \5'G \5D 3>.<1"- ,09b )~ S.1qS q,CfY ,JS1J'~,o " 
\ ..... ~j; Co. )'-\ "'J.\ \So' ?>,o,,"\ .CC\~ 1'1 S.'-it.. cL9"t 3.Q'.L JI 

-)\..\_a.,«~. '15 '8.(., )So ~.CJ'1 \·0\ I~ $·37 q.Cj~ 3.~y,~ 1/ 

\~~sL ... 0'-1 &0.\ ,\SO 2>.9.3 \.o~ /.S .5.33 q .en' 3.<1'-13 ~{ 
'1'-~ -s.,S 0., (') I .& \ . "" \S 0 3> -.<1"1 " '. c' \ 7· ~ 5. a. \ q .~, 1:2..,.'1~.1 ~~~ ("'0, ,,0... .. 

- \ \ 4 

, -

59)<, \0 '\ "'\~(r \::)$~'c..2\-QR.' ~ ... ~~ 
ControIBox type (SN) \ 5~~ 

Turoidity Meter (V . ',;l::; ~ o:} " 
SIGNA:rURE(S)· • __ ~. -., 

• , 'r,' -: ... - ;'". ' •. ' .• ,' . ' •• ', • 

PAGE~OF a . 

• • • 



• 

•• 

GijQUNDWATER SAMPLE LOG SHEET· 

F;'roject ~ite t-Iqme:' \ 
Project No.: 

[] Domestic Well Data 
[X] Mp'nitoiing Well: Data 

. NSWCCRANE,'SWMU13 
N7448 CT00343 

Page--.L ~f ~ .. 

Sample 10 No.: .13GWTrlOtf 
Sample location:, 13MWT P+ .... 

. SampledHY:cD /-er,' . 
C·o·C. N().:.,. ..'367'L 
Type of Sample: . 

d Other Well Type: . . 
~------~--~~----~~~ [] QA Sample Type: 

. [X] lbwConcentration 
[] HighConcentratloh 

NitroarOmatics and Nitramines 

Explosives SW -846 8330, Modified 

RDX n"nr!>li~.tinn 

intake @ . nO .35./ b"1 be. 
&eC-\(.B-'\eO b\fi.-J-~c< pv.-vv.p . ,. . . 

Duplicate 10 No.: \"3 FC> O\~S 050\ 

-P" Q.S ·60 
~\3 .. ~'7. . . ..' . 

~t\ .6n. \b)) _y(O 1}' 
. .- 7·0SL. 

. -



f It) Tetra Tech NUS; Inc. LOW FLO vii PU RG E DATA SH E ET . 

PROJECT SITE NAME: NSWC CRANE WELL 10.: ·_\.l.,.j3:"'~Y\...L..,;.-\N_'T~..;..4~ _____ _ 
PROJECT NUMBER: 7448 DATE: I AS 7oc; 

Time Water Level Volume Flowrate pH Condo Turb. DO Temp. ORP C t ommen s 
(Hrs.) (Ft. below TOC) (L) (mUMin.) (S;U.) (mS/cn1)· (NTU) (mg/L) .. (Celsius) (mV) (Color. etc) 

_\).. \ () \:s " 95" - - - - - - -.. - 5h:A-", 'r- ('.i.\)V"G\ (.. 

\l~o IL:t-. ~':3 ! S'dS Id.'l .b '45 ,7h~ 4-',) \.77 \4-4-'3\\S.5 ('\e",,) 
\~'7Q 14-1 \ 9 '1. S~S \ on '5.50 .74-5 u-, 4- \·4-91~b\7 (Os.a tt1eo..'" 
I'J.L\--D \4-~O ".7d5 \d-.D ').Sl .7\t+- l,-Y:- \,,1 \~.4-6 toJ...C:; c\e<l.-\ 
050 I Lt-,}..O L\-,9~5 \(r-.O 5',<34- ~6'l'+ \}..,':t 1,16 tLt.4-4- 9)..Or1e(t(' 
tloo 14-,'d-.O ',\,}S \~ot;".ss" ,{ly... ~:7 1.07 t\.f'.S9 7'3d C\.4Zo.r 
\> \ b .. \ \ .. h 'J.. \ 7?, d...S lRD C;. ';;7 .6'30 '7,.9 0·93 f4-·54-' 61[,9 c. \lllAr 
\)-;),0 \L\-,~l ls.I..\-).5 \\() C).57 .607 ?b 0,9\ I tt-. 56 67.4- c\eo..( 
12,' '5 () t4. 2. :3 9,,525" 1 10 5.5"8 • Cooc 3. Z 0,9 I /1.4-5 63.4- c:!e4.n. 
1335 14.'2-3 10 .075' 11 0 5.~tJ .5'353.3 o.'lI /,?3? ~2·4 e~.EAA. 
134cJ -- - - - - - - - 5~-<f .)"',Mp~/;</~ 

Water Quality Meter (SN),', QIR Or 5 6·· '. · ... t A. ' 
Control Box type (SN) .. , t 0 -, .\:0' 7,. 

TU~~idity Meter (SN), /fJ01:_· , *,\7S' '-, \~, 0,7;, 

SIG.NATURE(S):.~~ ~, .... ' •. , 
:. " ", ~ 

• 
I,,' -,; .. ~ 

~: . . .. /: " 

•• 
Pump Ihtake :>d() :·35,'''- .6 ToC-

, :<',' '~'eckkO-teJ~: ~ to.JJ.,~ . ~' 

,'\ , 
PAGE;~OF~ 

">., 

• 



• 

'.) 

I I L] T," Tech NUS, Inc. . GROUNDWATER SAMPLE·LOG SHEET-· 

ofl 
NSWC CRANE; :SWMU.13. Sample ID No:: 13GWTjS04-- . 

Sample L~tion:,. -,1.3-:·M;:::-;'NT;::;·~\~5,-· ---..:..-,,...;-_ 
Sampled,8y: ' •.. ' GD .. 
C.O.C. No.: . .' ---';1:""::', -3:-~:-'-7-':-. -=7='" . .:....· ---
Type qf Sample: ' .. 

. Project Site' Name: 
Pro;ectNo.: : N7448 CTC 0343 

'. . . 
. (] Domestic WeIJ Data 

[X] Monitoring WeIJ Data· 
(] . Other Well TyPe: ' 
[] QA Sanipl~ TyPe: ---,'------:-.-,-----:...:.....;,;.----

. [X] Low Cgncentration 

. [J . High IJoiicentration. 

Sample C:Ollect~ YeSU~No~/ c:.c~.~3iftG::i'f:\.'f-,ITI:'::====·=:-··'F~-
" ". I .:-... . 

Pump intake @ ~'J., ~.' b\ DC 
J..t!.';'c.~~ 6\().~!.« ~(,\,.~f 

·~7,~7· 
,~., \~ .. ~Z 

-\1 '. ~.9 ~('\Il) ~~. \ 7~ 
z:-. : Z .,0 :;'.' 

.~~~~~~~~~~~~~~~. 
MSIMSD '.:' . Duplicate 10 No.: 



( It] Tetra T~Ch NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROjECT SITE NAME: NSWC CRANE WELL 10.: \ ~ ;"\ w, \ <) 
PROJECT NUMBER: N1245 . DATE: ---,....~....:...Z.,...j-:Z...,.. 0-5-------

rime 

~ 
~ 
D9CO 

109 \ 0 
I()?'~o 
109)0 
1094-0 
IQ~ S'o 
1100 0 

1\0 tD 
\0'''''0 
\ () ',0 
(04-0 
.103D 
It()Q 
\\ \0 
l \ \ S 

Water Level Volume Flowrate pH Condo Turb. I DO Temp. ORP 

Ft. below,,TO.C 

'Jt.·S8 -
IS. (., b £50 \ Sci ') .14::2.. ,-17i I'~s, 9 r-\.74 1 n,. \4- 14-~\.5 
IS',9 (; ;)., (7~ D ·~o 11.5') .. ~ ~. 0 1';15. 71 \.44- 1 \ ~ .4-l 1"11) g .7 
\ S . ,? G. ·'.9So () 0- 1 ~ ., '3-\ 1 A 1: g 1-\ .9(; '--\'i.Q b ,'")7'7.4-
S.~( C;, i c; 0 ~c Il.t,~ • ~ \ 9. I'~ (y~ \-n. ()~\-IP.o-9--1·564-~6 
£:;.95 b· \ So 00 1-;,6) . ~\ 7 1\ 9 ~ 6-rT6LfTI'J- ,J. 9 13M), (; 

1,),<3& 7. \ 5 0 00 11,70 ,') 0 9 1 ! 6. S I '}. ). 0 1 r~:~ 3 I ~ )S. b 
\ S, 9"> 8·sS6 ~o 11.70 r .. ~ 0 "7 I \ 7. ? I ~. 6 S I \ J.. I >' 1'7'~ . \ 
S,~{, J. 4-"S 0 \ D I~. 69 ~ 0 9 . I \~..9 I'~ . c \ I \ ~ . 4- b I '3 S g , \ 

,S' . 9!) to. sc;o 10 1-3.69 . ~ 07 I IJ. . d. 1'\·)"7 I i '1. 4-b 1157.7 
S. 9 J.. 4-50 90 I~, 6.9 '~9 3 I \ \ . 5 I ').J. 0 , i \. 67 I3s 7,·J. 

\5'-,]\ \')... b_,O ~9 13,_6_6 ~0.2 ___ J_lL_£ __ -':(. (7 IJ\.~. 731157..9 
~& ~,7S-J) jO_LU~ tlUl '1\. ';} JJ.73 \),.20 1377·7 
ILQ£ Llt.t;SD 1~. I J,_Dlt .. 3L' __ J_9-,-l-tL1J.5J_l_13LQIf 1177,S" 
l(l,08 IS, 'g So I 00_-"" _6_ 5 3j~~ __ ~,3_LJj.57Ll~_2 1373:3. .- '-- - -.L.. _J_'~ 

-
~ , I .... 

Comments 
( Volume & Color) 

<. t-G~ 'It ('lv, .,-·ct < ( 
-et- c;:LIi~~l\1 "c\OIAJ.v 
C;\\Cl.V\t\'i' /\.00-&\/ - . ( / 
c:;\'\0~~ \\.\ (\' OlA ~ '/ 

(,"ec- (-
c\e0..( 
(\ :;o..r 
c\ e" .. { 
c\':"'-I.I 
cl t:tl..f'. 
(\€C~[_ 

c.\ <2 c. .. 
c\..z'l ....... 
cieo.. { 
cleu(, f'VLd 1\ '"'''0. Q 

-~\ .,; 
C::;'D:V t- s. ""IMD~~ 

Water Quality Meter (SN)r:;. .' .:. 
Control. Box type (SN) '. '. " 
Turbidityt0eter (SN) " " .. 

...... ;Pli~p lotakj •• ·········?-?')%(i;(~~~\.Wv ~~r-'(' 

SIGNATURE(S):··· .. : . :: .. 
. . '. '. '\.' ',' .• '~'. . '..... .... " ',. ":'.:::~ :. ... '! . .' .,,: ,: "" 

:, .. :~, ~.' 

: .... 
PAGE.:LOF_I. 

• • '. 



• 
[Il] rel,.rochNUS.~. - -

-GROUNDWATER SAMPLE LOG SH-EET 

Project Site Name: 
Project No.: 

[] Domestic Wal! Data 
[Xl Monitoring Well Data 
[] Other Well Type: 
[] QA Sample Type: 

. -

NSWCCRANE,$WMU13 
. N7448 CTO'0343 

SamjJIe Collected Yes(] N~ ~WT --F' 

\ ~- ,?~ /bt6L. 
<t~_aJ0\;-cL~ bio-Jke.f" p~'\V\p_ 

Sample 10 No.: 100wT \70"4: 
Sample Location: 13MWT 1"7 
Sampleo_By: ...:.=..:_ ~c:;':'D-c!7+. -;:t-'-, R~--~-
C.O.C. No.: - -.' /3 Co 6:; 
Typ~ of Sample: _ _ ( 

[X] Low COncentration -
n High Concef1tration: 

.~~ 
MSIMSD . • . Duplicate IDNo_: -

-r:' 



[It)Tetra Te,~ NLJ~"lnc,. LOWFLOWP~,~,G~,[)ATA SHEET 

'PRqJECT SITE NAME:," NSW,C CRANE ': ' 0 'WELL 10:: ~\3~~':"'~;,.;..: .. .....:..\7,.:...· -=---~ _____ _ 
,'PROJECT NUMBER: .." 7448; "".'~ : ,~. DATE:: _;..;,..I\:/?o;...· """'~~···.,3I-';.;'-Z...;;6 .... S'-: --'--'--__ --':-__ 

, ,,':~ . :'. ,';. ' . .-" . , ' .' 

Time ,. Water Level '·I··V~luml·I~Flow·rat~·i'con·d.; .: TQrb .. '·1':00. :1' Temp.'· ·I;'ORP ;b'" c· t . 
.. " .' ...... . ...••. ' •. :.:: .... :: ..• :. "i ::";'" '''.: .. , .... :." ...... i;,', . ~~;;\:., ........ ,::,.:;.: ;': .:::: ... , •. , .. ,' ............ , •.•. :. ,7 ..... :.:.,:-: •... ,..! ..• ' .. 1 <' .. :::., .. : ..... :;,:: .. : ... :::' f:.,·",·,~,·· -'c •.. ' ;'::'.:' ... : .... ; ....... ,om.m.en. s 
. Jt"-r;~.) ··lFt.·p~owTQC). ~,~, (Ll~'-: ({!1'LLlMLrill. ;·mSl,cm : :;;:,1:, ·NTUiht, :,(mglllt iiJe.elslLJs)} l;:::(mVh,:·::;;; :~", .. (~o19r:;~:~~c)·. 
7) "~T-~ '--r' -_·t- -]'" f /. 1 ~.-.---;93~ '. .' {l.DCl-.: 'L ~ 1-' . . ... . =-._ ~ __ <- <_ ~~_,-,_ .. :_: ~ ... ~:. ~·:;s+~.,t=I"i.(ii""yQ 
OCH-~-I ---\0 (J'X' :1' -"'00 I; Le· ·.I·er5"":;r:\O~""~~1·~·'c5"-·Cf6----:-?;7-:-r::·o:·,'.00~1)~ ..... t,,),?'·' ~ / _~ __ " _ _ ____ t __ : ____ " . _ .,7 . _ -;J _ -' ______ -< __ ~ ____ : ~ ________ " I '~ ____ ~:> ___ ~ ____ J l _~ 1_/ __ J:'~. __ \ _____ ...:...:_I;~~~~_· J,L~_ ....... 

O co 1 .. ·1....· 1 ..... 1'-" n"j" .... 1 . 1 .I.' F-J-' .-c: .... I' ",./.: I' ' .' 9<> 5 :LQ e [.1.. .. _..;,( • :'~ 0 .~ ItO· '.?'t '.7 •. :::.....~ l \2 .. 3/'i~ .. LY' 5:> ... .:....O,u.)l .-- J:Ji:!. ,7 : :;c I~ r 
\eO) I 'Io,l D .. , 11~.'4-C;-T-I\6" FS. tt-~:~ 1;'7t to: 1 . \~1 rd . .5~1 ·~6~<I:;S'~1.·j;;il'·c.U-.~~-· 
·'C I \"\'0' I"~ ~c I t'\ 1···("':·······1· l" I·'"'I....,·I()·~·II t:I r·I'·~··\.·'1·I·'·\···,/· .\Vl-" .'". . .'+."1 ,yO .. : -;;,4:·t..: .. ' L·.! Ie : .:;Av\..' .,~. 1.~CI.:;· ~(..'.7'·:t t"'-V:·· 

I ()J..5_· L_..-iQ..rJ2.2_.·~L..s,·~Q~' L j.J l)'nJ_s-.~r~T~.:.lI~)..;·t:· .. ~~o---'-I'6,tt·~C\-:\1...'..Trf\~ Jl~d\'?",-,"('.· .' . 
\()'~Sl -·-i().I\¥-: -1·~5'6rr\~D-:-Lf.~V,1l;~.· \'"7 "[J5'Jh~rl' \(5:""'l:~-13~IFI' clii,~(' 
\Q'I}'j II!) \TS~~7~. Sc: I lo 0" .t;, 4-:r·r.A l.4--~~lo;:+~-(o,};~· Y·j·)..lfl·," C\~.~<' 
'lossl IO~';('7 .... I ~.\So 1.0'0 I S';4--4'!·L".tli)..~ F 1£· [(:·;;·4-S"19.bo'·I·~<;\91;U~'lv 
. (" I - \1''\-'''0' ---'I 9--'\I'I\--r-"-"'""(\-O' T 5-~L''\ .. I" 'll'" I"" '\'-5" r·O···'···· 1 t:'.-;-r· .. · 1 "2' r··I···· I· ~ \10.> V'blO' ,':. >"1"1.) . . ""/ -T').! "'\ "". ,'j '.' ,*4, .. 'ji"L· )~L·b·,("\;Ud 

Itl)'1 .t!.1'0 1 10. 6:0: /. l~O: IS.:t';); Lh \'''t. I :J4-:..I O~i±D L_9.l~7!.. r~l1...'~d4?~( 
..illS~_~L~ __ ..U L):0 L_t.C~""'---I_ .. 9:ltlt..L""7.""i_ti=-..I_. \C:;'--.r Oi\f..Z .. ~.I--.J.. LLi: L_J'1...f} a· ";. (i.\ ~~. (. 

'Jl15---Cn :l},~~u_·. L\L ~'Q:k . ..b6_J n' >.i.t"I:_JC.2 IJ9.J t5:.SJ) "-..J,L6~ 1:''2Q,..7~LLilic:'''~ 
\U\-5 . 1~,_..J3.''P__ ~UD...~LP;L_"",·O __ J-..i:>,~r O,(o'C'].· '5c~~ .. Q,s6"~L7~:?2l-· / <xz.(· 'I: C:.\~c..(' ::: 
\\ e)e, I' --.J(;~--I C", "c~ /: be>' . ~", Lflt~F .:T C!?~ I' i1fJYI.t'rl..z: 2 9: 1 ?S; $·I$\ ... ~\t~~ "'"t~u,~(t~rA.~!'a.f . 
T~-O~~.~, 06 / 1'+ .. ~6: / 1),.0' .. -IS'~lH;·/;: /('l& T~-TT~'I O("59---r\o, 91J tt~\D~:(r~c.< 
\~LS I' nUJ,O ~ Us'. 'fC~.1 I'J..C·J. 5.\.f~c~I_~r\·'b_~:·I· rlf: rcr')6i' \\-:--C;{·;~L. b\S~·l,~cl~t.<y' 
1~).51 \n,06-''II'{~-1 lAO I~---L~l \8,1 ·1~j:i~~lJl!..:21i~Ltfr~ol.-C\eg,~J e~a.v>'~H'1.Jt 
_~"13..~r~ .... _ ._ ___ uL T-"=,_ I~·_· '_. L .. ..-.... ·~ I~ .. ---J_' . ~ __ :~I ___ ~l : .. _____ J,~u . n~ f~\(1' .u ~'. tS;:A." 

.,{ . 

vvater Quality Meter (SN)::' 0\ 0:0 '!:i£' Ali.· 
C()nt;o,1 Box type '(SN.)':.. 8ff±ut~j 
Turbidity Meter (SN):~ ." ':7 .. ~~. S 0 r, 

SIGNATURE(S):.. ..... . ' .. ' 
·:t· . 

:-< .. 

Pump Intake .' \ S'" '7'3 / ",,:< : ,\. . , 

PAGE ':1, OF ?,.' 

• • • 



• 

• 

Project Site Name:', 'NSWC CRANE, SWMU13 
, 'Project No.: ' N7448 CTO 0343 

Sampl~ 10 No:: 1'3GWr";":, 04< ' 
$ample Location: 13~WT~' 
Sampl~d,By. " :CD~ 

, ' C;.O:GA':Jp.:; ': : ,"', " i;,:-iG(;/:' o Domestic Well Data ' 
[X) Monitoring W~IIData , .. Type of Sa~ple:(,;, " 

" ,[X). Low GOriGentrati()n 
--------'--"--~---:-''-'--,-.,....-,'- '0 High ConcelJtratio~ 

o Other W~II Type: 
o QASample Type: 

• . ~r. • 

MSIMSD 

.~ 

Duplicate Ul No.: 
----"------:-----



[ It) Tetra Tech NUS, Inc." LOW FLOW PLI.9G.E DATA SHEET 

.':. PROJECT SITE NAME;: . NSWC CRANE . WEL~JO.: : \ 1 Jf\WT f(\ 
PROJE9T NUMBER: .7448 '. ..• . DATE;:; .. \':·4'2. Ice; . 

> . . '.-. , ., 
.;" .. 

Time 

.. (Hrs.)· 

...... Water Level 
. .' . . < .. , .' ' ... VOI~me" .~I.~,~r~te " ,PH·,~~i:~;,~,~n~;.·,.I.e::.·.:~~·b: ;~I:.".~.f~:: ..• I;1 ,·:~~.~~:;·,".I.:;",F;~~:.~" •.. I:i;:. ~Orn~~~ts . 
. '(Ft"beloWiTOC) I,·, .· .. ··(L): ' .. ,:: '. :(mUM,"") .... ··J.g;U').·>, :':,(mS/cm-)' ;;,::\(NTU)" : ".' (mg/U).: '·;(O·.el .. s. IUS)', :;,:;-,(mV}"{' ,",'.":.:':,.. ..(;Color~,etc\ , to _.. • . ' • • ' . '. ..\ ... ~' ,," .. ' . .." ".c .. !.' ".~ . ":_" _ .. ;, ...... __ .---'---_ .~' ":. . ~.~." .• )", ..... ". . .. " - '~"'''''_''. _L·· .. 

\\~.o 
·1\ 10 

6 'I 1 1 '1 . 1 I" 'I ' ' .... , '. rd-' +' ',' .' . S(. 5:· . . - . - ...-:-.'. ---:. : ~ .:-.-.-:-; .' '._ . "-,"': . ~Q../( . . 'f.,iA'ICICJ 

-9.W~_l~q~b=rrlCL~-_5, ~-cL1~q;.'S! 11.9 1~~gO'[-~~o':I!6~~,I; . ~lQd,", -,-- v . 

tl*'d 9.~ IL,j&~6 Ita'I5",gS/J,156 9.g:I~.~91 9~&-A::r~.~I::~ted..'('" 
,Irs 0 9.7l.·· I~; I 6 no S',8~ J :',ILf91:9.·31 ~'~a":19,57----y-n-S'I:cJ~o.-r.: 
\~ ~ 0 . .~ [u;:-~ 0 fit 0: -] .f.,~r, "V~I S6 [: -9;5' I~;·. f}T

U

9,:8cf 1 7:l.o.L' · .. c\¢'6\r 
~ \ 0 ~:. ~91·~Y6· \ \ ,o-~.c-7B~$5't. I: ~r----'-[t-~901 ~9.73( rC{'1.": I(deo.:'f'"' 

-.t~~o fj. g~ ." . ·16.1'6 . iloO 1 ~,7;r;.:[ .. 1~1::..~7:oll:~t]~;-D8--:-C6~hb:I-' de~~' 
\'l30 9: g6 . I 7 .. 3~TTOo -r s.,-LS~·TAt!f.7- J_--6:;>" ,-c· t9d-·9.Q5F ·I5'9_.S; 1 .'. de~..,.. 

.. ,\Ql. 'to 9.95~ '-. I a.~c-6 TT6f O' -r-,.][.i(L,1l£.f-7 _·1_~2JT"5.9'1~9.·e1~-r 57,~~1.. de 0.,-';; 

'. Vd; 50 '9, ~.~. T-9~~~O- I 5 .. 7f-ld'fSI _ 4-..0' rl'~?-6 -I /~:h$'--r5'~.P I.;~--,-<! (~~c. __ ~lA.t~ '. 

~~S"·s ~ 
'1 ..' . 'I '1 .. CI.J-··' ". U· - 1·----;·1 '~I ~I~: .~: .. ' :--.. , 7~'L6.& S~lile 

1-::' 'n· 

' .. 

. . '1 " 
'.1', 

:,;. 

.:,1·: ... 
" .' : 

. Water Quality Meter- (SN)- . '·.:Pump·lrit$.ke 

. Confrol Box type (SN);. . 

. . Turbidity Meter (SN) A/,'/ .. 
. . SIGNAT.URE(S):-,,~::...· _',=,,",-' _'_' '-<.,..oo:::....;....:...:.:...-=--=-=~~ ." '. .,.". .'~ 

:'" •. 

:.-, 

'. •• 

,"j 

,., . 

,~ : . 

. ... ,,' 

'. ~I • 

.' \ ·:;;.~}7 -t::: 

~ " 
: • " ; .', • f>~ • 

.:,h, .: 
" 

J . -' 

:.:~t'·' . 
. ',~ ',,?: .. 1, 

. PAGE a OF );' . 
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• 

• 

'. (Il) Terra Ted, "."S, 100 

Project Site Name: 
Project No.: 

[] Domestic Well Qata 
pq Monitoring Well.Data 

, (] Other Well Type: . 
[] QA Sample Type: 

'GROUNDWATER SAMPLE LOG SHEET 

. NSWC CRANE. SWMU13 

, ) 

Pagelof~, 

Sample 10 No.: . 13GWT 'ct1S 0 ~ , 
Sample Locatior'!: 13MWt cl:'iS" 
Sa'mpled By: :Cm<i.. ""-(~ ~ 
C.O.C. No.: 3b73 
Type of Sample: 
. [X) Low Concentration ' 

{] High Concentration 

.~ . 

" '~. 

I-.,----~~-----:-----+----.:...--_+_~---.:...----'--____,~____,-____,_lr_-.,--_t ::; 

'.J6 
7,·<\3 . 

\~. '. J (.\<o,~ =a. ~'1 ~ 
::1$ ~ .' ," 

<?..,----? -~" "'~~ .. ' , '. , \.... ' 

MS/MSD,DuplicatelD No.: ' .. 
.. ~ 



( Ithetra Tech NUS, Inc.. LOW FLOW PU~GE DATASHEET 
' .... '," 

P R OJ E CT SITE NAME: .:.;N;.;;S...;.;W;;..;;C::-;C:.-=:R..:::-A.;;...N;.;;E_: __ ~",-;,,_~-..;;..."""'"'"-
PROJECT NUMBER: 7448 i'.' 

WELL 10.: '\.s.~"",-, ~ a~ 
DATE:':. a~\·C8 

'" 

.~' . : 

Time Water.·Level Volume .. Flowrate ". pH . Cond,' Turb.·· DO .' Temp .. . ORP. 
. Comments . 

. (Hrs.)· . (Ft;belowTOC): . · ::' .. (l):.,' (1T\UMiri;) ~;:i($.LJ~)<\ ';'(iriS/cm)~ li;:,;:~(NmOi::;: "'(mgZ(,;): :(CelsIUs r. :: (i' () .. . '. ':""'(Color:etc) . </ m~,.·.·· . \ ", ,.;" .'; ~"; . . ~.' -, 

loa.:v.., . -, '}:o. ~ .. - .- - -:- - -' - .. - - :<"'~I"~ ..... ~. ~ I. ""~R.. 
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\Cca ~ \ . <...ri · d ~ ~(') }/\ . • q~ : \. ') . \ .Jt... . \~.;l..:M ~(...y 
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\t""I~n <,<a.~~· :~ "') ·'~O . I.J""I .·~~3 \.I..j '. .). ~7 ;.\~,7'8 \l~.~ 1/ -

, "cAO' <is' ~. L.) I ~~<...- · ~() 1 . "73 · "'?s:j b' " ." \.3>~ : \~. \\ \,,)6.~ .n 
'I (:'; '-\.~ 1S'a.L..o. I" .5 ·~b -, .'/~ ~:(..~ 1<;.7 \.S~ \~.~~ \c,')(;~ II 

. -\' o.c;·6 "E5' ~ ~c..,· 7 . .., . · ~o i·.7~ · .,'$,7)~ S\.o· '\ . ..".., . \ ~.?..:;).' '\Jo"ij;~ " .' : 1\ ' 

.. , 'I (..;~ ·~""\.'a.~·· <l5.~3 0.0 ',.77 'B?\:S -~S.(j: \.~I.,,\ ·\X·.,,\,~ \(;...\~" II 

'\ \Y("I ~~. J~'" .<::\;~ ~o· ' 7.,/ . :~\ 'j .z:::.o.a '\' ~, . \ ?:.' :t;~ 'f <00.7 
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" \ '\ ;::)('\ <>So ~. '\ '-\ ,\6. " ~() 7?~ .·~3\ ,=>~.O '\. '\ ~ '\~.L.\ \ ~<i~ .. . I, 

\\;i...(\ ~ 5, {_ -g · \\ c· .c..·0· },"/? • ~~ .i; J b,o 10 .~'"' \~ . ..,q l.\c~J.~"'\ ~\\~" ~ <- \( ..... ~~"' . 
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'\ " .. ",r.-, ~(.. .. 9.<" \d.~ <\0 /./ '-I .. C:lSz· S~.l); I~ :.~c: \3. ~d.' \ '$.'" .. c;: .. ' tCL:.A 'v 
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\~~'C"I .' · 'I I. "1 . .. L.t) ... . '". ' .. v - ... - -- \ .:. '. -- : - ... , , 
,,-,,:~. 

\~_,; a" - · \):~ · ( .. 0 - . ...:,: .. -' .. - . ." .. ~ 
.", ;; 

r;.', 

L~a () \~. ,<;( . (";n "").~\ \. 6d.~ ~o '1 '0(' ,a\.~o' 1\ \.), 'd',:" ~,\ ..... ~\-\..J ~\;.. J~'V 
'I ~ ~f'I )(; -, , I &.' , '. \<;'; . 1..\ fA () . J.~o \ .\cr~ 'j;~ l.'1o \~<O'd: ;\~~.'--\ 

: . ' a 'I.' 
., 

\~~,..; - \o,.c (,;,0 . ;../, "')0. • <\'~~3 '."'-",." '~ . .9~ \~ .,-\~. \U\~-~.,. '\ 
\~"~~' - \~ .lD. (be '~,/, 'l"'8" .• 9"\~ . : .... ~. ': . ~,:"BI \3."tsJ \~-.\ ,,~, r,.. .' , ',": . .. , ... ' 

. " .' ~ . i ~. :, 'E: ,~ I ~.' .. " .. :'~ >.. ; . ,'. ,~. '~o...~. 
-\--: . ', .. ~ '.'. .' ' . u .... " ," .. 

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

· " " .. " 

. Water QLJi?-lity Meter (SN). ; ',', ~~ \, '\0 \'-\ . 8'Zz' . Pump Intake' :'.-":6<6 \ 
Control' Boxtype'(SN).... .'. \ S> <is 7 ' '. 
Turbid.itY.Me.ter (SN) yt .i :.:."''-'1 Sit SB03 

. SIGNATURE(S):'· ~ 9b,¥:};;; . 
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:!-. 

project Site Name:' 
Project No.: . 

. [] Domestic W Jli Data 
[X] Monitoring Well Data 
n Other Well Type: 
[] QA,SampleType: ' 

GROUNDWATER SAMPLE lOG SHEET 
.' - .' •• .-.,. p_ ",' ., •••••• ~." •• 0 

.' .. ' '. \ . '. , 

• NSWC, Cf;lANE, SWMUl3 
N7448 CTO O~43.· . 

Page_I_of 

Sample ID·NO.: . 13GWTJI 03 ' . 
SampJelocation:'J3MWT31" . 

. Sampled By:. " .'CD; 
C.b.c~ No.:' ':";;·:':.lI3-;'.(;;:'7~3--"""--'--
,Type of Sample:, 

. . [X) Low Concentration' 
---'-"'--....;.....----:-\ -. .......,....-----.. ..".. .. ...,.....---'--. . [] Higtrcon2e~tration·· 

@'No' 

eoilected '(es~ NOW< MOOWT F ~~·S ... '. :. / 

intake@. \7.65 bToL. . - j·\·,'Lt7 .:;. 
J.-e(.f\'ccl-+ul blo.Jkr ~l.("'f" .\ \ i 0:)" (,\ 6,) ·L~.Q 5'),,;(\.,' 

.' . '. =:: ~. 6 5 L J 

.~~~~~~~~~~~'~~~~"""~~.'~ MSlMS';l Duplicate to No.: ~~ 



[ 1"1::) Tetra TechNUS. Inc. . LOW FLOW PURGE DATA SHEET 

PROJEct SITE NAME: NSWC CRANE 
PROJECT NUMBER: ~~.~74~4~8~~--------~--~~ 

WElL. 10.: .\" r'r.rr '3 \ 
. DATE, .' .:; . L 7oC; , , 

Water Level 
Volume I Flowrate/ pH Cond, .1. T. ~.r~, I'" D0 .. "". ·T .. e~p, · .. 1 .... O.RP 

. ;,(NTU) ···(mg/L) (CelsIus):' (mVY·, 

Time 

\'J.\:f,S" \\A"'1I·~· ~ 1'....-.. ~ ~,-I;~::I:~r.;;h.~(.\,(,:d,'e/; 
'\).. SS \;1. S4' 1 t .6 So 1 ISO I~'I ';9' ,1· \ 5 S~· 7>; 11-,[f<g"1 tt SS 1;~9. d.. I~\akt\ v·dQ~'J.\J: 
n'05 1-\:)'.69 ·1 :)'.~50 \~o'-I Q.19 \579405 1 <' .. 4-3 1 1'\ ,'1D . 1 9~;;,71 ~\(;~~}:~(\o\.A.f\/ 

:., 

() \ 5 . I il, 74'.'· I 3.95'0 j: \\01 5,)~ I' (5]8: 1 '~5 .. I~. ~o U.·IO :·l i 93, 'l,·I·~de.~.rj' 
\~J... S \~ \.?;)' 1 5, oS 0 II \ O_~:· ")~ '. I\S]8"._.:~L-,---~5_·: L>~Q'1:1 \\, ~4-" Li9 ,l' I ':i cleo..:(' 
,)15 . I lJ.: r7 15.9-)~6--nl .' 90'1 5"1Z ,LIS tf9: . d,3 1~;.'6'g: I 10.70; 1~$?5;2 r-~H~/\eG'~r .. 
:;~ I ,~,«; 9 ·,1 'f.. ~S 0 90 S',?$" 1\-54~; l-\:'-K· I~; 67 ID. b~,1 t79.'3 "C\ec\f 
1>55 IJ. ;4- \1 ~.7C; () [ ? 0 1 ~."3'Z 11\}9,')... 'X \. 1')::1'\--, 10·. b~ :!I;~;S I, :c.\·,j!o..v, 

1-f:&-7-:::::....:.-.f----+?-~i-r--~__j_,_~4-I''-+-~~,.....;.:.~--+~~!..._..f~r_r~~~~~~,........,f_,~~+_~..=...:...---"-~-.....-____1 ,_ ... 
J-J7l~=-'"'-+--~~.J:---4!l:!...:..;.~~":'-"~~~~~--':-:=~~~~~~~.o..+-~~~~~+-~~.I....-------; , __ " 
~~,:-+--~~::-____ ~:.w...~~.l.-;..~~--':';;::~--I~~~-.-I~~~~-+-~~-"-+~':"'::;"+-~~;':";"";"_--'; ____ ~~ .. ,' 

1/fL+S I· \):.99". I \J:. ~)o-l . <iO~T3', ~J..J-=~~-'l' L " 5.:2.. JLS~.' I\~. O~'U5',i;51 t.c\eoJ 19~i. r.-w~O\..e.· 
7' r--,-.. "·.VV\(,('P;~t:'t.. +.0<'5 .~~.bO;l>€... . ..... '.-, . =::- . .. ----- -, I-I"~ rv-k "" <J',-L '\-f J.'" 1;1 ;," :.,.-~\ '-:.~' 

~D -' I ~ I ----,. I :..--;--.. ·I":~· : I 'r. £::..v..... t' ,..",,,p·1 ".>. " . . ..' .,' ..... ~, .~~ .... ,,"\ ~...,_"\ ""1:... 

, , 

........ 
~ . .,. , ,- I . ~. 

.... I; 

:;, 
t.· .:-,'. 

",;', ... ; .. :';' .. 

, ~', 

;' '~;"'~'-' 
'" 

...... -... 

I' ". 
.' 

",' ',:' 

.. , ..... : ... :; 

:; ',' :-

Water Quality Meter (SN) 0: I Do 2 S' 6'1\A":'· 
Control Box type (SN) . M P 10-' \';).. 3 r·· .. 
Turbicjity Meter (SN). , ... ,... ~'7~ ..... .' ' 

. SIGNATURE(S): ~:J? . '.' :",. ':, ~' .. ~ " 

Pump Intake 
....... 

i 

\7 .6 5~"~ b \0 c. 
,:'o\e~'ic..o..H!. 6 Lo.J.c4(.:r."\;~r 

:<~~. .' :. PAGE~OFl' 
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GROUt.JDWATER SAMP.L~LOG SHEET 

,Project Site Name: ' " 
Project No.: 

[] Dom~stic Well Data 
[X] Monitoring Well ,Data 
[] Other Well type: 
[] QA ~a~pleType: 

NSWC CRANE, SWMU13, ' 
'N7448 CTO 0343 

'of ~ 

' .. i 

Sample 10 No.: , 13GWT34- () 
'Sample location: ,13MWT J.tt 
'Sampl~d By: , --'-<:"';;-.0"':7'-"-, ,TUC-,'-, -..:....-'--
C.O.C: No:: ,,&6 9'; 
t yp~, Qr,Sample: ' 
[X] 'low Concentration 
[] High Concentration, 

"4°C 
~~~~'!.and~~N~itram~i~nes~~--,-_::""";~..:...::._--,-__ -l-~--,:,,""":''''':'':'':L_~~~~~~_...:..--k:::::::::'''~-J "" 
ExpIoSi~es' SW -816 8330. Modified , 

RDX npnin:lri<.linn 

IFiII'~red,Sa~ple Collecte<j YesuNo~" ~w:r ' ~ 

\1.5<6/ blOC )...e'd-~La.ielblo.JlerTQ""Ip 

, MSIMSD Duplicate 10 No.: 

-----~ 



. [It) Tetra Tech NUS, Inc. . LOW FLOW ~LJRGE DATA SHEET 

PROJECT SITE NAME: ..:....N:..;;;S~W~C~C~R~A;;..;.N.;;;;..E.-.. ":",,,'. ~ ____ ~.;.,...;;..,.-,-_ 
... PROJECT NUMBER: . • 7448 /' .' . '.' . 

"". " . 

WELL.m;:; . (~ YJWT3 '+ 
. DATE:·' ,- "7~, /03 

.. ~ ~: 

Time ,. Water L~vel .j: Volume .1·Flowratel· PH~I<:cO'nd~ ··:furb.- . ' .• D'O' ··Te·T·pf·'I:··ORP·.I·,· comments;'· 
", ." ~ .-., .".' ';:', ," ".: •.••.. J' .:' ", .... ,.:.<. ~.:'; ""'::":: .. ~ ........ -.,. , .':; ":.(;.,., ... \,.: .... :.'.' ; ...... !. , .. !.:,:~ .: .... : .. ;:~',~: .. :: ", ';:}./":",' .......... '.:.; .. : (.~.'.,: •. _.~ .. ,'}~:"'::, .. Y':~:.: ,:':: .. : •.. ; .• ::~,(: ... :;~.~;~.;,':\:.'.p, .:.:, .. : ... ~':\ ... ;."" /':' <~·~':':';'L:,i., ... ,'.'-:'." ,,"', .: .... ;> .. ", 

lHrs.L·J F,!;,b,el,9w/rgC) ~ :. .,' (L):.;: :( mUM r,:\r) c':';~'it~;U?);>;; :;jmSlcm). ;,;f.;!(N:r.tJ1;;-':~m~/b:}:;; 1·;:(e,~lslu~l:j .. ·/(mV-.)::»:i):·<. ·:iX~,olqr;~;·etc) ... · 
n ~.)I '5, 6i I - .1 ---- . - "·-1. '":--".1 ~. :1'" ~. 'I':.-~' ,:: I.; ·~Sh·\V'+ ··pv:'fcte. , 
\15'5 T- -6~- :;9--~' -r '\. DO -ns:o-n· \ OG~L"f'1-:-_u6~9~ )..7'+·1"\\ ---:£1, -lJ't3AI; .. d~,\\'" 
\"+O$' (;'. \%. 11.00-' \00 , 5.07·\'.;)'-65 I' '7.7' '~·SII.\\;\'3 JI6").\I, ·(l~,.r 
i~'\S T~h. '),,9 -.-~ 111=. \fonil\·~onrt;',ozr),~q=r6.5-=r~~6. I \\~r~'=n1f4t,xjrC\ecd-
14- ).. ,,' 6, 34- . 15. 'to Tll\=O n .. o-~ T~'d.,~-:T-6~ \ . '3 ~ I 1"J.. ' 0 1----r \ i~5 r ----: c\ e (If 
Pt-; 51 _ b_.~<e· T7. c'Sl LdO ltj·~66,---:r"T?;.----r7y-'~I"l:--;-b11.1\ -:-£,o'fY;.fS.-71·· (: \h\r 
P+1f?i1 b.a.9 I <g.~O 1...L~o_...c l...S..o b I, ~(LL5.~LJ_l·S_~LJL3iJ.J.}.'l;J, I'ilo,-r 
\~5'5 T- -6·~7 ---:~. ~1T4-0 I \~Ol '3',05··:J.~70 I l.-\\ ·1 \.If·\ 1\~·o~·1 \Og.·)'I' C\~~(.'· 
\ 50"'5-1 6· 'J...7----' 10, hf::J . i&-.olC:;~I:?"71 5.5 y\ ~o-l\';,(.6 6~~~-Y;:9:r- -nd.eC~L~"\~f'~Q . 

. IS I C I· ~ I-I ..-: I ~ I.' -' I' --'--I' ~ I '. -' <I-I' S'm.'(t-_s q,1"1J) l'. "'-it 

I" J :/" 

tJ.~, . 
-'.,; > .. -;'1 

Water Quality Meter (S~) 0 \- \). 09S 6.1\ A ., 
Control Box.type (q.N) < . .~-'·\O.t7 .• 

c T~rbidity Meter (SN) :". . .' ~3:fS:P 3 •... :,: . . .. ,. 
,.,.~ ... ': ... : ...... , .. ;. 

. SIGNATURE(S): . , .. ' .: . . .... .. :: .' .... .:.' .-:i 
.~ '; '".~.. . "." '. . '.' " ~. . ~ .... .. t.. . . '." 

Pumpln,take r7".S<6'/< i10C . Aeck.h:o.·~J· b\o.J-M( ... ' '. F4 
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• 
G~OUND.WATERSAMPLELOG SHEET 

Project Site Name: . NSWCGRANE,.SWMU13 
Pr()ject No.: 
. " . 

D' Domes~ic Well Data 
[X] Monitoring Well Oata' 
o Qttjer Weil Type: . 
o QA Sample Type: 

l101lt.orOli· Sample. Collected YesU N~: 
intake'@ ':tL ~ 3 /' b"1 DC. : 

N7448 CTa 0343 

. k!.'\cdt-e,l \'\.o.J.ldrV'Ap 

MSIMSO . Duplicate 10 No,: 

of~ 

Sample 10 No.: 13GWT3703 
Sample Location: 13M,WT\S ]: 

. Sampled BY: ..:.=C~V~: ~--,--:"--
C.O~C. No~: . . . "1673 . 
Type of Sample: 
[X] Low Concentration • 
o : High Gon~entration . 

.. . 

(2) L Glass Amber 
,," . . 

(2) L Glass Am~r &NO.· 

~
:'.' . ~.. ./;'~ d .. ····· 

. .: . .~ 
. . . 

.. . 

.... ''. 



[ It]Tetra Tech NUS, Inc. LOW FLOWPURGE DATA SHEET 

PROJECT SITE NAME: . . NSWC CRANE . ! 
. PR OJ ECT N UMS ER: __ ..;....74,;..;4..;;.,8_· __ -""-.-....;.-.--'-'-------.--

WELL 10.: .', ·l1 t/LWT 37 
. DATE:1tJ';XZ_QS 

: ".: 

time . Volume Flow'rate ':86nd~ :Te~p; I' 'ORP 1"':,','_" . . , .' . ..... . '. Comments 
. (Hrs.) .J (Ft.below,TOC).'1 ::'·(C~I~iljs):.L('ni\ty'~.: ".:(Colbr~etc) .. 

Water Level' 

\\ '35' /.J") i 9S T' -=--- r - I_==- I.:,". I.' _'.~'J '--:-J'--:-:-~L~':' C <;"\m~: '\-. . p'-tV:--a ~ .' 
J1 \.\-S~l~l4:.l±.S._~~~ L\L6_S.-£J J QQ=C.£.7D __ r: \iifA . L 1.9Y~_J b~3~I--lo.;6'T1\:7:f.~'3·1 .'L-\e,,~(" . T- ":"". ' 
\\5£;'\4=.56 ·ld.7GO 11\0 I g-,6\. 1', .• ;J'n· 1'\.~7-· 1S'.otfn().9'l 1\\7.I+~T·~~bt1r 
!J..'O~ . I .\ 4-.S 7f'? 7 5 0 r--C60' I r;,-r:r..,I:i~~'i-'f \ .<t;~Tw-. bk r-\O~7 0 196,;, /. de"cr 
JAJ,~~Itt-.5S._~..I4--'L6_Sill9_o.~,L5~U67· J_~1j;~;9 Ij.19L4-,·f'l] io ,_6.P~["i1-;'1T-'-C\e,\y'. 
~):~I) 1!t+,61IS,cSD 1 'OO.<lsr~6bl'·\·~~7.'ll ... 6-:i· 1l+"~71 \o.90.F70.S IL\'.eo.t" 
l~ 15\~-b3=.~_ I 6.K~-Q=-1 \0'0. I C;. bl:,' J~\~l'5' 1\.'+;lcr"~5·:1 \D .. ~9'Ib·7JJ,~~e.o.:V"', 
IJ..~'S I ilJ..·65 •.. L-:Ll5LLS-rcO,uJS. 6S J~16 1_ L.)$' It+-.~~~_J 10, 9'~.L 6~.1 \., r\eo..i 
t':t 5S 1 T4-.6S ' ::'[8, SSD ~6 [~~ ~'r;?~IT."'~'cS~1 to,90' I~: "(\,eC'd'';,' E:',tl.o., . ~,.H~R 

. \~OO 1 ,~ T---=·'---I -'. r· -' - 1'-. . ..•... ~. V -,.1 . ~ I: .• ~T' ·Chlr:t-· SG\,~a\\-e. oJ, 

I . . I .1-

", 

~~ :", 

," ~ 

" •. :!:' I::., :. 

':!::; 
. : ~.' " .\ . 

'..I.: 
Wate/.Quality Meter(SN) . ;~:, :.' 0 \ \)09 S 6K~":' :.:::' .:. 
Con,t~ol Box type (§.N)·.· ". '.' M P \00.,.. \);,)1: 

::~~~~~uMRe~~~~~~) (!/;i;A ~- 1;5,0.) ..... . 
':.l; . ....,;,\ . 

·.·P:u·~p In~~k;e;: . ..~\ .~ $,,(' ·.b to C . 
':. A~O-~i'b. te. r~ \u.J}.kY fM'M;f. 

. ... ." . 
~. 

... . ·PAG'E·~ OF..:L· 
- -'.",.- '. 

.' ...... ;:. 
,. 

. "'..;.:" 
.:.:. 

. , 

. ~. y' r.···: 
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GROUNDWATER SAMPLE "LOGS,HEET 

Project Site Name: 
. PrdjecfNo.: 

. U· Domestic Well Data 
'[X] Monitoring Well Data 

NSWCCRANE, SWMU13 
. N7448 CTO 0343 . 

n Other Well Type: . 
. U QA Sample Type:- -~--~'-------''--'----''''''''' .. 

. ,:.' " 

'of~ 

Sample 10 No.: 13GWTU\oo3, 
Sample Location: 13Mwt '\ C' ,. . 

S~mpledBy: .. Gks'4 'v~"", 
C;.O:C. No.: .' ":{~. 7'3 
Type of Sample:.. . 

[Xl low Concentration:' 
[1 High Concentratior'i: 

J.:.::::::::":':'::::":::':~~+=';'.EI...~;;...!,!:!J-':""::".;....;..,---,+-"-'-'--+-"':':"'-+-'---'--J-.-.-~~I----.;'--4'----,-'---'-+;:;;;:;:"---I :" 

Filtered Sample Collected Yes[) N1{' 13GWT_---'-__ -F 

Pump intake @. . d .3 \ 

. 'MSIMSO Duplicate 10. No.: - -

. a..l~/O·· 
\ %. 'cl~···· .. 

C\ ~~.~ (. \ .<03) ~ \.SS ~~. 

- S. -:) C}' L. 

-{ . 

'" .,.' 



[ 1'b]Tetra Tech i>w", Inc. . .LOW FLqW PUapE O~rA $tI!;ET 

PROJECT SITE NAME: NSWCCRANE .. 
. PROJECT NUMBER: ' 74'48 ..,.' ... ~ 

.' 

'WEL~ 10'.: .. ' \ ~ (;,.>;>..;:>':i ,~O 
D~TE: . '. :. '9, - d -';<:)$ 

. T.ime Water Level "1' VolLime I' Flowrate'l " pH.i -'!' ~cond.!.·' "fur!?.! '00' .!' Te~p;:' " ORP'<' 6' '.' '~ . 
'. '. (Hrs .. ) .'.1 (Ft;:b~IOW;T06f:: i;\';:'§;(I:Si:.:'i L(iHUiMin;) q~;:~:;($;uW,::' :Xf'ffi'§iriffi)ij '::0,iif(NtUj;::~/ >frt1g/bf; ·ne'~r~ili'~h r::;'.JiHv,j/) .' .~~Jco~Loi2~_:1·.>,'<· '.' 
I(")O..·~I· \.<jo -~'"'." , I' ." . L -' 1 ' ·1 :'., .,' ; . -, . ,. . ,:~~.-~ . ~~ L..!~_!_J::~l~_.~ ___ ~_· __ _ ________ ~_ ._~ __ ~ ____ ~~ ... _.::__~_~__ __~ . --,: . - ' __ ,~.' ~_ .L __ ·_·- ____ ~"t __ ~~_C"""l_"'-l.~. __ .... 

I 
-- - ----1- --~----l~n---[.-; - - -----

L~o __ . _~~ ,\~. _______ "-,:"'0..:. L~__~:._~si_J~~J ·:\~~~:1\~;,,-~:;;).l..So-,s~_:J~ \,;..~_~ 7)'1 :,!~o... y' ~ . 
I~o,so' :·:\55 .:~?\ ---, a,DJ.\Q~O=:t· ~,"J~,L...231b~L ~.0\~1\~ .s.DI n~~'X-ci~I\":lO..al· '.\\ 
'~CiC'; I' '\ ~."2::.~ I· ~. 01 \ ~I <':;,';":/::21 i?=:Da.I .... _~.J. \"\.3~1~.:3.'Q:h7&~1 . '\ 
\6'\'nl·\~~-~\-rn~.~1 \~DI L.:''j6J ~3i.acl' b.\ ·1\.:.~..ik~,-s.s:.L\:(;~:sl \1 

\'o_aul \~~ (.;.0.. -I S', ~r\rn::)I-L.;5sl ~~OCfr'.5.~ J\~~~\\.c~I\~{'"\,sl;,' :,\\ .' 
\:o30IL<isn. -:J~ I J. 3. 1 \.5'01 6.,. ~~I' 1~~'\~ ,. 1~3-'1 \~~\L\\ .~-~ I\~n;hl ; \l 

\b~a / \<is·.~·~,L __ ~~'5s I \Sol 6:.n;531·~;,·.?-.\(Q I ~.""[5 '\3'~1 \,.J,;..\I\c.~·.·\.I '\/ 
. \'o's~~~·L~.~ L~\ C.:._J ~---,'s:LL1·3;,\RI').'"\·1 \~.~~ \\;,·'rh~q.i.1 1/ . 

\\ 0 ~ /- . / \ \.0. I mn:lSO_J ~-"--..5~lL ~ \'-\ Ln~ ,.$.1\ 3L3~L,\'.7S 1;"'!;;,'6'~n~~~"" 
\ ~ 

' . 
. , ... 

", 

.. 

.. 
:" . 

--
'. 

.•.. :..:.::.:. 
'. ',.; I" .. , .~ 

':,"1 
, ·t 

"it i 
.1-, 

::,. 

,Water Quality Meter (SN) ,90. \s,' '" Q' \ 4,:&< t-
, Control Box type (SN) ., .' . . ) 51$$ ." . · . 
Turoidity Meter (0 . ~1q,"'?a9e. 
SIANATURE(S):· ~.~~ ~::::? .. : ' ... ' 

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

: .... .. "'a~' '.' Pumplntake., '..:,,> ." ~'S-'8- ~~. 
. '.. .:: •... .' ~ . ..i..~, '- .. ';_. . . 

';< 

.-~ ...... ; 

p~.~~.-adF ~ 
i " 

",". 

••• • •••• • 



• 
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. Project Site Name:· 
Project No.: 

U Domestic Well Data . 
[X) Monito'ring Well Data 
U Other Well Type: . 
(] QA Sample Type: 

NsweCRANE. SWMU13 
N7448 eTO 0343 

.. 

sarit~l~ COII~ted:YesO N~ .. 13GWT~,-__ 

eO" 

·MSlMSO Duplicate 10 No.: 

.of Z. 

~ample 10 No.: .130Wr ~5-o3 
Sample LoCation: . 13MwT £0-

. Sampled BY: . ·:-i:·,coJAd~ . 
e~o.e. No.: '3 ~,G ~. 
Type of Sample:,·' . 

[X] .: Low Coricentr~ti6n 
. (] High ton~nfration 

"' .. :.';': 

' .... , 

~:--.......,;.....::-~-~' . ...;;..;.-~.....;......;.......,------t.,;.;. ,. 



llb] Tetra Tech N,U$; Inc. '. '. LOW FLOW PU'~f Ii QATASME;ET 

PROJECT SITE NAME:" NSWCCRANE· '.:"'. . " .. ,/:' '.: 
PROJECT NUMBER:" .... ' 7448 ".". '" '~ .• " 

WELL 10;:.';: 13M W-r 4-S­
DATE::; ';: .;" ,~ 11t...z. /0 9( 

Time 

.' . (Hrs,) . 
I/t:)o 

1LIC.) 

//2-0 
I/'~ 
)}i'-tO 
it 5-Q 

. 'z'oe; 
L 2-10 

]2.2.0 
L_2.3Q 
''?Ac:> I~~ 

'/2.56 
/3(jc) 
1305 

.. 

(F~:::~:~;IC).·I.~o;~~~I:(:;~;::L·d~:;);.··I·~lt;L~\it:·.:~:;., l(:~~t)Ji;;iZt~)K:~·:hi<.· ...... ~~lg7!.)~~.· 
. 6'7.7/ . , I .' 0 II -I' .•. .;. 'J '.~ .. 1._' ~ . L ;~-:-·~L~_~~L5',.~...i·,.,L-/"";;,.>e .' . 
70; 97 . IODO r~~oo- r"7JicjJ=_d~i:·7r-=6~2 ~LZ.7 cll~/'/.S2. Ir::";l3;;/: r l );...5A"" . 
'721-'"10 1 . 2o.,:} ~d 1 /o(.):J ~.~z·JL~,~~ I r:..-A. 7J~£'L68_Ll~~t~;z.., '1< ,1\ 

73~-~r-- r-·$.C:::c:xJ I. /¢6..1g,a:t,~L(L_~~· 1 :_S;Q.. Lo;,5'9LrL6S'1 J+/o 'J'( . 'I 
74-d)4;.. 14()o~-] ~. If,£; r ~~eCJ ··]·d.4..9~·r.-Er:l~ ]o;.:s:£ll~CJ '1: Zt:r .', II 

-'74·es ~,-: -I:::'!r~ol-- k/i, I' ~·7~:~Fo,4'3j.1/· 1/,Q7 I;,: lr> 1 '1) ":1 Ii 
75>4'2- : I 7000 1'/50 T ".74-I~c; 4(;.1 I, 15 . '],.0, 1 li,/d., /: ··z:r.:.J "11 . 

...,/;,.D~: R500 ,. IS.:)' T &;~'8 IQ.,~-!. 1;;0 1 o,'s 1 /I,O~~: 1':3 'i it 
76.e".5- .1 /oa~ 1_/~i<.~_]@~8i~(_~K72F2.:?~ ,J·'o,(5..3]14J,79 . '/2'\ / /' 
?7,4~; ] 11 !3'CJo I 150 1 6,$'3· 16>9:7 eJ 2:5 u 'o~7 Z 1 ICi,52: .1' -'31 '., Ji 

'78, It:? -- r /210.('-'.0 L -;u~~:.T.6,83 ~Ld~..tB-z. 1_,-_.ig~_J O.zZ_~,47 F ..;.. /,s .'1./1 

za;-z :?:_~J-/~'20 ~l j5~u~ 1 2,'2qu_LO~88 L~?--,,- IpLG 1-' JO,4.2: I~, d J I' 

'7 'Jr31·16ddc:.l··'.l;f'o-J ___ j:~-f£--'ldji.9~2_J=-~/.4~ Jg~Sllo,';/ •• J - ~8.1 " ,.0 

lI!!!: .. v t:,.1 r: --.- .. /- ,--'1: f'un;.E 

WI'''L VV"~·~IA..c. ~~~:~'r- kro<'!..""'" ""."c .els.+~";';.ilf· ,/223 /o:}- ..... 
//z1h,3- - ,..... ,.:,,' .. )";"'- ;--', 

-

/zs-'<) ;'-'.1 -' . I. .' '.;.-:·1 :'.' 5"44"1-' /',f,...//.';".'j 
/ -I /. 

··.Ii 

.' 

" 

-

",' 
'.1' 

"',." ::, ~ , 
, . .1 . J. ... : , 

.' . '.-:;. ;' !k· .. ;- J:. .~. , I:' 
. Water Quality tv1eter(SN).~22k/C /¢;A;~'~: . L;f.:·,: ' .. :;Pu~p·lni'~k~C:. 

'" 

Control Box type(SN)': Meld -12.3/' .<. .~';, " : .... ",>, .'. :.>. 
;;,', "'V;iQ" .. ' 

" ". 

Turbidity Meter (SNt .:';:'.~:'. . ... ~';l6 ~ 53 o~3 ,", . .i ':';' :: ?iitlt,.L·· /(I/I(JA;C'{I,/7 
.. ' . ,.~ ~ .. ,. ;.-::' .. " '~\'- :, .,)oj)' ...•..• ,:~tlr.·; .' 

. SIGNAnJRE(S)!~~... ,' ..... ' .. '. ..' .... " ..... . ,vI<14,J' ' .. ,,' .• " '. 

•• 
'1 •• ' 

• 
..... , 

PAGEL OF I 
-'-'.- -• . ,., 

I .~ . 
. ' 



• 
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. . . f I t}Te.aT<mNUS, Inc . GROUNDWAtER SAMPLE LOG SHEET 
" . . . " . ~ -."" . 

. ,..;."'..: 

ProjeCt Site Name:. 
Project No.: 

__ N~S_W~' '",=C~C-:-:RA=-' =N;,E~,.~SW::,-.=M~U:....1_3....:._· -:-:- . Sc'!mple 10 No.:. 13GWT%O) •. · 
N7446.CTO:0343 ~ample Location:13MWT~ 

(] :Dort:\estic ~ell Data 
[X) M9nitoring Well Data 

. (] Other WeUType: 
(] QA Sampl~ TyPe: 

Rlt~red.Sample Collected Yes[) N~ .·'-'.1.J.~r,WlCL.LT,,;,· ===~F __ 

Pump int.ake @.- 6 -~·.o /b T·O( 
AeJ.'Ic.,.+ccl. 6\c.:JJt',:" pUOv\f' 

Sa!Tlpled By: "--7C
7· V=-'·,.... ~-.,...-~-

C:O.C .. No.:· .. :$ 6,75' 
Type6f Sample: 

[Xl Low Concentration: 
(];High'Concentration . 

. (2) L Glass Amber 

(2)·[Glass. Amber: 

. 67.60 
- c;] ,: \ \ 
. ,O,/f9 C 16·3) 

.. ,,: 

... :: . 



( It]r.traTeCh NUS, Inc.. LOW FLOWPUR?E DATA SHEET 

PROJECT SITE NAM E: .:...:N:.;:;S..:.;W:....;:C~C:..:.R.::..A.=.;N:.::E ____________ .;........._ 
PROJECT NUMBER: __ ..:...74~4-=-8_' __________ __.---,;....._ 

WELL 10.: " cl"~,'M WT',+b. 
DATE: . : '~ )cl :;'D 5 

, .. . -,. 

Time Water Level Volume 'Flowrate 'pH condo " 'T:urb.,· DO", Te~p:' ,?, ORP " Comments, ' 

1 1 
"'I' 'I 1 " ,~,' ~'" ,': ' 

'{Hr~.) :,,1 (Ft.~~low TOC) I" (L) ", ,1(inuMin~) ·,:AS,.U")'~{m'Slerri),: ';'Ji(t:,r'n!n:' jrijg&lJ :.'(Celsju~':;L: 'mv'y::J:':, ,:", '; (Coto!i.:et~,' 
IO~ 50 1 57: \ \ '1----- 1 - I'~ 1 ~ 1 ,·~';I ~' :1 ' " - ',', 1 ,..-.:.:' lu~'S1--c;.,-('f~_~~~·c?"", ' 
ILl9Q 0 uL_jJ.J').u ___ T L.-J,) 0-\ \",-b_~-L_b,51 L)7?5~_L~L~L_13,_631 \'O.'7\~~ I' 'c\~t:wr. " , 
109 \ 0-"1 ~'" ,r;7-~ \'";).---,~~, 'VbO I H5 ,16 /iO-, I: 174-i"--T~1 :I'~.O\I I,e \~Lt-<b F-l-l.6 1 " rle,,'~( 
I09-~O -l-Sj~\l.\--' -T~.'1.j-fO ,I \ \ 0 IG. 1+71· .7~l I q::~7a I t<6b I iOI~7" \';"\7.15: L _ _ 'c'-eev:C 
I09~ Q 5~. 14- ' 1l1--;53i)L\C~'L£;l~'~- __ L~719-_Lo3·~lg _LC67~-LioL't4,_J:l&~: I '.ct~(L1 " 

rY--OQ 0 __ 5/. tq: _' -r7-,i[. 7Cq~co-T/'. Lf.,.1.7r~-r ';):. 1~-\I~1f-' rlo,4-4-1.,.~7.LEl ~Zl~,4\.(, ' 
\ () 1'0, 1 57. l\+-, " 1~23Q_LIiQ=-]l-:M-_-_L'11 ClT;:-_L~_Jl-=-~'CL~-JJj)=tJ..S:- I-l\ .,\k I d~("'. tJ"'-"GJ.. f>~.ro. ~ , ' 

II D I 5 1---' --:---:u'T-_', 1___ _ I --,- L .-c-,I",.-:. I ....,-I'~ T· dt--I" 't- -~"-.;J. a(,p" 
,j 

. -;' :: .~: 

"":;1 
~ '. <' 

'.' . .1· 
" 

. .:, 

;: ; 

:.:. 
:~. - . . 

I·~. 

... :...~, 'v', '1':: /"n), 
, , 

.i,' 

; 

" .': 

.. :~'. ~ .,: 
,--","'.>:- :- 7".,.'-:10, 

", 

~,';' .. ",; . 

";. . _~l:~ .... . 

',;1 II" , ,', I, " ;\':,' 

/~:/"l i, n" ':T : " 1" : ,1'-":": " 'v.' " : ...... 

, Water Qua,lity Meter (SN) 0\, \)c ~ 5 b ,ckA " 
Cont:~;1 Box type (SN),', ',. "p pi 0 - 1:1:31. 'i " :,' 

Turb[dlty Meter(SN) , ,,''+ rys - \ 5" OJ'; ': '~, ,/, 
SIGNATUREU:;Y:" ~,LP~ " :';~' 

'6'1 ",5" r.: bID ( ... /' ' _ 
" /: ,,~~A'(~ a:\:-t,~"bl(J.:J~v'. t'~ V\'\~ 

• ' ,',f', ' " " i:'PAdE~OF1':' 
.~;~:: ',.~ .. :; .. : .. ~:..'. :;/!', . ". 

.' ,pump Intake' 

:,'-

;':,:. 

'.' .,' • 



.' 
[ I tl,,·aT-~U$"OC GROUNDWATER 'SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 Sample IDNo.: 13GWi-lt-703) 
N7448CTO 0343 ," Sample Location: 13MWT'tZ 

, Project Sit~ Name: 
ProjeCt No.: ' ' 

~--...:..:...~~--=---=-:.....:....----"---..-: . , Sampied By: £: O,,/t"E\ . 
U Dome~tic ""en Data 
[X] Monitoring Well Data 
[] Other Well Type: _. _--:---,-____ "'--'---'-,-__ _ 
[] QA Sample T we: 

4°C·, 

",4°C 

'. . ~ 

Sample ~Iected Vest) NO( '-lI-a.aOO".WV'f:T=. ===:::::::~F~ 
14-: ~:Z/ b 1 oe' 
J~<.\~'(.a.\:-tJ. ~ \Go.JJ.q{~.u~,~ 

. , C.O.C. No.:·, . 36 7 z...:. 
Type ofS~inple': , 
'[X)' Low Contentration . 

. J] Higllqoncentratior\ 

(2)L Glass Amber . 
. ~ '. ';". '. . 

(2) LGlasSAmber 

.~ D. -:to 
'- 7. TO. 

ri;9'~(:\6)\-Z; ~~. \O~U\\ 
~\f.7Z:tJ 

.~~~~~~~~~~~~ 
MS/MSO ' Oupiicate 10 No.: 



" [Jt] Tetra Tech NUS: Inc .• " LOW FLOW PURGEDATtSHEET 

PROJECT SITE NAME: .. ~. NSWC CRANE 
PROJECT NUMBER: ..;....;.,;;;.~"7....;;4;..;..4.;.;..8~-~---··~.'· --'-"';-:'<;';"".:-. -

.. ~::' '~. 
., 

;. 

Time' Water Level 

\V.ELL ui;r. .\ "3 Y\wt'4-7 
. OATE:.::i

.: V~S~7C5 
. .;; :~~ .. ;;:., 

.'. Volume I' Flowrate I' pH 1 :C~nd; I'" ,Turb. . .00. . Temp. I' QRP '1' 'Comme'nts 
(Hrs:) .1· (Ft. below TOC) I·(L)·· ··(mI.JMin;) ",(S:U:) : (mS/cm),',(NTU) •.... ,(mglLr .(¢elsius),·,,(mV)·· ":' . (Color: etc) . 

09 \ Of: "7 ~ ~a I I . ~ I - -- II . ----::\ I d~:.. I··:', ·rw.;("'p~'l"~,; . 
09~'l.O I . 3',''').. 9~lnT"6Co . 5100 13 .65~~._JJ\ \4-- .1 •. 9. Stt [)60,:l I.' , d~~(" I 

VJ3ol--my,~9': 1 ~.%c TT\ S· ''3.lq::I'·l67\1''"),7:1'\:D.,·1 9.oLf 1'3,,:'61" :: c.Vlij;~ 
0940 -or - y: 1 '.~ 0 . 1 If. \ao . .\ do, 0 .1 1. 64:G§ 69 I ~ 0 I D 2'XI .)S'\' 9 ~ '. 115~';9_ I .. " 1,\2c..( 

() .~<; () I ~ ~ d.9-
n 

-1t;';)3ol \ \ D •• I ~ .6lf.· " .670 \ q I Dv '8'-6 ~ \ ~,;-:: L"$C;7.A -, .' .. rleL\.( 

loa ~~~ . 
. () I Qd .. / ,;, 
It'l~() cz."J.9 ·.I~,c;so rr\-~r'~.~4- [;';6751 1\3 lo.<go', I "9i07. 1·~·SIf,?.I·cr~ct,( 
h)~ 0 r~-:-T6' I, 9.6 So I H c:> 11; 6'~ [:~6::7 '5T---TO '10. t{:-ri.--Z7· r~5;~--I'('\.eL\f~,I~,c Du..fY.I.l , 
0:% I .. 1 ___ . I ~ 1":-"'- I, _____..1 ~, I .: -..-::. I. 1:("hI;~ . ~~tC/; .'\CJ 

I .. / . // ... / .// ..... 1'':'/,.-: '. ~/. L 
." 

' . 

. . :~ 

. ." .. :. ~I 

:,:' 

.,., 

I 

, Water' Quality Meter (SN)" 
Conuol Box type (SNf " " ". :." " 
Turb,dlty Meter (SN) " "." "" " " "" 

SIG~ATURE(S):' ~.-:,:,::-t. r=~=-.J~a~ 

Pump Intake . \~ .?>~ / b \" 'OC:' 
:~. .,':' :; ~:~'\'t~'\~--_-b\~~,"J..<'( . r"'VV\~ 

PAGE~ OF~" 

.' 

, 

',' 

•• • • 



• 

• 

• 

'. ( Il] Te""Ted. NUS.!~ 

Project Site Name: 
Project No.: ' 

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

GRO~NO,WATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU13 
N7448 CTO 0343 " 

Pag "of~ 

Sample 10' No.: . 13GWT S \ ~ 
samPle. LOC, ation:' 13MWT ,0 ~ 
Sampled By: &~ 

, , C.O.C. No.: ' 3677 
Type of Sample: 
, [Xl Low Concentration­
o High Concentration' 

l--~~~~-~~~i-~~~~~~---+~~::" 
I Exnlo:sivf!S SW -846 8330, ' 

INillroalronmli,(;s and Nitramines 

Filtered Sample Collected, Yes[) N~ 

, Pump intake @ \ S 
-:....:..:::::;:.-.---

13GWT tVA ' -F 

(2) ,L GlaSs Amber' , 

, (2) L Glass Amber 

\l.' dt 
'\;.~ <\ 

~o 

" 



[It] TetraTech NU.S, Inc.. LOW FLOWPUR~E OATA SHEET 

PROJECT $ITE NAME: NSWC CRANEWEU,.ID.: \~'£"')\,)..?:! .s \ 
PROJECT NUMBER: 7448 . DATE: .. do: - '.'~ - c S 

. Time Water Level Volume Flowrate DOTemp~" ORP' . . . 

\ • '"\ \~\O S .<t;S ',,, ~ o\s: \~·~S .'\ a '.~~~ ~~. 
l:Lo,\oL_ "'\. "'f"l) -:-,. d.1s -1 \""\D I ~ I:.' ·.-...·1 1 .... . 1/ 

Co,dO I '-:\. i\- ~.~.,-~ .~--I \~DI ~.oo I .\Co~ 1 ha .~d ~ ... \~I;oo\;~ Ii 

c::Ad.sI_· "S,.~c: I c..,~~.~ U ..... :~ ..... ~'1..~·00~~I~'<c.~ ~ , I .' --
~~s1 . ~"b~J..,. '\- . ~ ......... o.. r" 1:-< . I "1 '1" . .-.;. 

io~'""\sl ~ .. ~ 0 I 't.... DI\~D"" £.0:,(". -I. \ ,e;~ '\~---I\C; .o(~r-s. oc;\:.'d}~·;).'tl . . ·ll·· . 

IC5h5SI~~_c.j __ ~ r~~~[[;.~ \'" 1·,·\ H 01.) ~~J~~' ~ A~:'~' 1~'j6'.91 II.' 

~~.:\ .$\\"1 ~.!S dOO 1 C. .\<6:L;."\6~ \,~. l\o.~~1 5, oo·I:~'">4.i I :'., 'I' 

)O~\6':-\1 ~ a .)\ ,Y>"I d.on ~,J -; I.·:)~"%'l . \~ .. 1 "6;~Y~~93. td?Q.gl " 

\oa:.sL_ ~\,"lS~~ .'·I __ s~_~~1 a~-'~, \~~ \~~3_nJ'\~~J '7.9 a' 1&'C,'.fl ./, 
\c&sl '1..\, ~"8" ·.1 \S\~ 1 &00 IL.,)~ 1 ~\~~4 I· \.3 .1 \c,\'f'li y.qv·~1~1:~).71: .1/ 

.\ Q~sl -~. ~-~---r-\/ .. ~-l-~Cb.[:-G.. )7cl . )S1 1 \~ 1 \0,:071 4,·,,' 1~~:k3.(p1 < /I 

u\!:LSsL '4 ~ :K« I' \<1. Y 1 ~()D I-~ ~)~ 1 J\6~ 1\~r-:-"c.631 S.6~ 'Ia,~ ,'yl .... ""I 
')" 0 51 ':\ '. '''6 ::J: .' I ,d.\ ; $1 a ~ . I (p. \"t< 1':,}\3~ /' \;e, "1 \0. o-'T .5,:0,3 I: d.:' ) .,31' :'+~q.Q f' > r>,,< ~ 
\\ '\:< ~,~7 ~~.'8" . O\cro.. to .\?\ .. \ ~~ ___ \ \ .. . <\·5~I..J._~_ ~~_~':?....:. &o.!~ 
~ \ cl s I - '--\ :--'t;<6' ~ 1 ~L-S.3> I'. sol L.. .~_c-±..~· )'"\ 0 1 '01 \0.\\ 114. ,~'i(:' 1~~s./1 II 

. I L~,~ I ~. ~ <K 7 I ~~.~ 1 ) so 1 ~ .~ DI . \'-\0·1 <\.7: 1 \0. \~I s. 0""·. b"~.I.fI~'n R a",_'./~..>.. 
'\ ~ 

,r,. 

Water Ouality Meter (SN): S<:o>., \<..... \b \ '-\ AV= Pump Intake .' .\' '5'":' 
Control Box type (SN) . . 

. Turbidity Meter ~ .. ~-----:2.393 
-SIGNATURE(S'" . '. ~,~, ..... 

. ,". .' "., . . . ,.,' ',' . .. ,,' 
PAGE~OF-a' 

• '. • 
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A.2 . SWMt,J 13 CHAIN OF CUSTODY RECORDS ROUNDA 

e· 

e' 



fJtJ aA TECH NUS, INC •. ' CHAIN OF CUSTo.DY -I NUMBER . 3669 PAGE ·I. OF• - --
~ )-:PR9J~~NO: ~.7q34'51 FACILITY:. '. . . P~9.JECT MANAGER ...... PHONE NUMBER . . LABORATORY NAME A/NO G()NTACT: 

.... JjfC43~.f!r:!J+ N S we CRANe: ~AI..P~ BASINSkI (4/Z:) '-'Z/- 8308 . LAUCK 5 ' I61NI-i' Ho 
SA~PLERS (SIGNATURE) . . FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS ' 
~.. '. . . .... '. '. 

r44.8 ' ... ./~~'t'/ /.' n:~~"RO.JA:,..jN (4IZ.)~ZI~88,S:7 .. 940' S.our~/#4,1f"N~lj S-I-· 
. . '. . ~.~~CARRIERIWAYBILLNUMBER '.' CITY, STATE .~:-

.. ' . .. '. FeD, ex. ABJ:& 84~7'BI3-S- 793JSI!Arr~~.Ir\/4 ;78/08 

• ~ ./ • CONTAINER TYPE / /. h . / / / / / 
./ .L-<.~ A &' ___ L- PLASTIC {P)or GLASS (Gi" f.:J / C1 / '<. . . 

STANDARDTAT~ /' ./ U PRESERVATIVE ~~c, M', .bW'//// . . RUSH TAT 0 0... ()V ..,"1'/ . 
o 24 hr. o 48 hr. o 72 hr. 07day 0 14day ~ c USED ~~~ ~. a \'f:/ L 

~ ~. 0 ~ ~ ~ ~ 
\.1'1 !:!:. . ~,"i= ffi .J.~ i« 'b '?... ".;~P k i -1,.0. 
, 1 _ :r 0 W z -, r ~ , J).' 

\:) tL t- ~ ::= ;(. ? /"';> ~ 'l ~ 9 i"" fu ... :£ ~ ~ ,.!., ~~\(, I~~C~ oQiJ) ~ 
'" I Z t-., c <.!l - 0 ~\l' "'fo~r '" ~ "t': • "I 0 0. - t- -- r "'... X I i= . W ~ ~ 1rl~~ ~ 0 p:1~~~)o ~ ~ 

W 0:: . « c t- 0:: - oJ al 0. 0 p" r~ ".Q, ,.~ 
t- « t.l 0. t- t- c.i oJ « ::=. ,-0 • \, -I- lJ:~' ~ « W 00 0 «.00::0 0 '~I"" r:; <l 0. .~? . . 
C> TIME SAMPLEID..J t- al ::=tli t.l.<.!lt.l Z Vtll /4-'~ ~\e. .COIIMENTS 
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[ Il}",. Toch NUS.'", GROUNDWATER LEVEL MEASUREMENT SHEET 

• Project Name: NSWCCRANE Project No.: N7448 

Location: SWMU 13 Personnel: T. 
Weather Conditions: . Overcast and 30s 

------~----------~-------
Measuring De~v~ic~e::::~ ___ ~~~~=-_____ -I 

Tidally Influenced: Yes Remarks: 

13MW 1/19/2005 
715.34 

1711 7.24· NA 708.1 

13MWT02 1/19/2005 
704.72 

1706 NA 688.65 

1713 
721.10 

9.84 NA 711.26 

13MWT04 1/19/2005 1704 
706.84 

13.57 NA 

13MWT05 1/19/2005 
696.44 

1658 6.02 NA 690.42 

13MWT06 III 1715 
717.93 

11.37 NA 706.56 

III 1701 
687.22. 

3.92 NA 683.3 

13MWT08 1/19/2005 1703 
700.56 

4.15 NA 696.41 

• 13MWT09 1417· 
7OS.90 

1/19/2005 8.16 NA 

13MWTlO· 
700.15 

1/19/2005 1517 13.65 NA 686.5 

13MWT11 1/19/2005 1511 
682.29 

8.61 NA 673.68 

13MWT12 1/19/2005 
682.12 

1506 10.52 NA 671.6 

13MWT13 ·1/19/2005 
701.98 

1317 NA ·NA w/value 

13MWTl4 1/19/2005 
705.50 

1321 13.51 NA 691 

13MWT15 1/19/2005 1503 
696.65 

13.71 

13MWTl6 1/19/2005 
684.35 

.1451 13.04 NA 671.31 

13MWTl7 1/19/2005 
693.01 

1449 9.15 NA ·683.86 

702.92 
13MWT18 1/19/2005 1500 19.04 NA 683.88 

705.82 
13MWTl9 1/19/2005 1334 9.45 NA 696.37 

13MWT20 III 
702.07 

1421 4.48 NA 697.59 

13MWT21 1/19/2005 
690.74 

1446 8.94 NA 681.8 

671.96 
1/19/2005 1437 7.71 NA 664 

13MWT23 1/19/2005 
699.14 

1424 7.96 NA 69 18 

• 13MWT24 1/1 
693.93 

8.83 NA 685.1 

13MWT25 1/19/2005 1432 
681.57 

6.65 NA 
• All mcasureme!1ts to the nearest 0.01 toot 



[ Il} ... Toch NUS loc . GRouNDWATER LEVEL MEASUREMENT SHEET 

Project Name: NSWC CRANE Project No.: • N7448 

Location: SWMU 13 Personnel: 

Weather Conditions: Overcast and 30s 
------~--~----------------

Measuring DeVice: 
----------------~~------~----~ 

Tidally Influenced: Yes Remarks: 

9.60 
677.89 ·NA 

8.20 
NA 689.93 

77.82 
NA 627.73 

5.25 
1/19/2005 1311 . 700.44 

13MWT30 1/19/2005 1327 698.94 
11.08 

NA 687.86 

9.71 
13MWT31 1119/2005 1336 696.21 NA 686.5 

8.40 
13MWT32 1/19/2005 1343 696.04 NA 

8.93 
13MWT33 1/19/2005 1330 701.97 NA 693.04 

4.98 • 13MWT34 1/19/2005 1442 695.93 NA 690.95 

13MWT35 1/19/2005 1510 
64.30 

681.73 617.43 

18.73 
13MWT36 1/19/2005 1410 667.21 

3MWT37 1/19/2005 1406 662.29 
13.67 

NA .. 648.62 

13MWT38 1/19/2005 1408 661.04 
61:78 

NA 599.26 

13MWT39 1/19/2005 1401 654.44 
12.76 

NA· 641.68 

17.89 
13MWT40 1/19/2005 1351 667.18 NA 649.29 

66.28 
599.39 13MWT41 1/19/2005 1356 665.67 NA· 

11.45 
1358 670.31 NA 658.86 

8.06 
1620 NA .84 

683:82 
64.46 

1616 NA 619.36 

69.81 
1445 NA 

13MWT46 1/19/2005 1403 653.61 
56:87 

NA 596.74 

13MWT47 
7.20 

. 1/19/2005 1300 677.23 NA 670.03 

13MWT48. 1/19/2005 954 548.67 10.13 NA· 538.54 • 12 553.90 7.22 NA 

1/19/2005 1016 560.49 7.44 NA 
• All measurements 10 the nearest 0.01 loot 



( I l}"mTochNUS "0 GROUNDWATER LEVEL MEASUREMENT SHEET 

e Project Name: NSWC CRANE Project No.: N7448 

Location: SWMU 13 Personnel: T. 
Measuring Device: 

----------------~~------------~ 
Weather Conditions: 

--~--------------------------
Overcast and 30s . 

Tidally Influenced: Yes Remarks: 

NA 567.29 

1.77 
NA <1 

3.70 
NA 698.25 1 .5 

1/19/2005 1255 696.24 
Dry 

NA 0 

2.44 
1/1912005 1310 688.99 NA 686.55 1.5 

13SG05 1/19/2005 1319 692.94 
3.88 . NA 689.06 

13SG06 1/19/2005 1325 704.88 
2.35 

NA 702.53 . d 

1.52 
13SG07 1/19/2005 1430 680.3 NA 678.78 <1 

e 5.10 
<5 13SG08 1/19/2005 1438 665.95 NA 660.85· 

4.17 
NA 671.13 <5 

13SGlO 1119/2005 1515 676.1 
4.96 

NA .14 16 . 

13SGll 1/19/2005 1304 675.36 
2.45 

1.5 NA 672.91 

13SG12 1/19/2005 
595.28 

1053 
6.88 

NA 588.41 

572.52 5.70 
13SG13 1/19/2005 1036 NA 566.65 

567.75 6.31 
NA 561.38 

544.18 4.95 
NA 534.21 

537.()1 Dry 
NA 

532.48 Dry 
NA 

524.23 8.18 
1210 NA 516.07 

e· ~------~-----+----~--------~------4-~-------+~-----+--------+--------; 
• All measurements to·the nearest O.Ot fOOl 
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A.4SWMU 13 EQUIPMENT CAUBRA TION FORMS ROUND 4 
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. ' ~t) Twa Tech NUS, Inc, ~ 

PROJECT NAME: NSWC CRANE 

.SITE NAME: 

PROJECT No.: 

Date Person 
of Performing 

Calibration Calibration 
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. fltlr.ti. Tech NUS, Inc DOCUMENTATION OF FIELD CALIBRATION 

PROJECT NAME: NSWC CRANE INSTRUMENT NAME/MODEL: YSI 

SITE NAME: . SWMUs 08 &15 12,;/.?~~ MANUFACTURER: YSI 

PROJECT No.: N1245. CTO 0331 SERIAL NUMBER: Q. C\)<. ~ ~ ~ ~' ;.....& 
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Calibration Standard 
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of Periorming PH ORP 
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~Te"a TechNVS, Inc. 

. PROJECT NAME: NSWC CRANE 

SITE NAME: 

. PROJECT No.: 

Date Person 
of Periorming 

Calibration Calibration 

a.j uS I ~lr-
-

~<.r-

~G--
.~v-

·n .. /1<. 
SWMUs..oo~ 

. l'"i'l~ . 3Si/ 
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• . DOCUMENTATION OF. FIELD CALIBRATION 

INSTRUMENT NAME/MODEL: ·~Y..;;;.S.;...I ______ _ 

MANUFACTURER: 

. SERIAL NUMBER: 

YSI 

. W 
odba Af 

... j' .: .. : .... -:-.:..._, ... - - Calibration Standard 
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\cm· ,\,I\) I ... "",." 1 \\ 

• 
Remarks 

and 
Comments 



( itjTetc. tech NUS, Inc. 

PROJECT NAME: NSWC CRANE 

SITE NAME: SWMUs 08 & 15 0- ~'a-. 

PROJECT No.: N124 

Date Person 
of Periorming PH 

Calibration Calibration 7 I 4 
"'.~;';·ldr. _ 

';)./'j/{ i u5 .cv 70) 
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,DOCUMENTATION OF FIELD CALIBRATION 

INSTRUMENT NAME/MODEL: ..:Y.=S:.:..,I ______ _ 

MANUFACTURER: YSI 

SERIAL NUMBER: 0.\ DO.'} S 6 AA 

PH PH .. [. cOND'r '00 ORP I Calibration Standard 
7 (Lot No.) 

!.\-.DO 1 \ 000 

Lj-. () () I \ 000 

it.cOII GOO 

\ co 0 , ~ \ 

O() 14--001 tOGO \ \ 

7,()U I Lt. QO 11000 II 

t.oOIIOQO' \t 

l.t, t·o Ilo()o \ \ 

\ 00 I "O"C\) il 

\ IJ'C'O 

"i"~: ~ I \0C). 

I, 

II 

7;00 \COI ./ 

~,VQ iocc.;. 1/ 

'i c I ' I q I> I cl.l).~· 
. 'C; .\~I. 
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FIGURE 8-2 

SITE-SPECIFIC TRAINING DOCUMENTATION 

Revision 0 
November 2004 

My signature below indicates that I am aware of the pote~tial hazardous nature 01 performi~g' investigation 
activities at NSWC Crane, and that I have received site-specific training that included the elements 
presented below: 

Names of personnel and alternates responsible for site safety and health 
Safety, hea.lth and other hazards present on site 

. Use of personal protective equipment 
Work practices to minimize risks from hazards 

• Safe use o( engineering controls and equipment 
Medical surveillance requirements 
Signs and symptoms of overexposure 
The contents of the health and salety plan including Table 5-1 and 6-1 

• Emergency response procedures (evacuation and assembly points) 
• Review contents 01 relevant Material Safety Data Sheets 

Review o(Safe Work Permits 

. I have been given the opportunity to ask questions and that my questions have been answer~d. to my 
satisfaction. The dates of my training and my medical surveillance requirements are accurate and correct 

h be f kid . to t e st 0 my nowe 1ge. 

Site--
40-Hour 

8-Hour 
8+toUf" Name Specific Refresher Medical 

Training 'Supervisory 
(Printed and Signature) Training 

(Date) 
Training 

Training (Date) 
exam 

Date (Date) 

. ~fJ1<-Fq'/! . 
Izly/cAt Z/i~ /0«- Nllt ~(+ '( / ~6 IDe.; 

~.?d~~ . 
..-/"7)0 u . toc5 s. 1M. f f() Tt=-

" 1/93 8{O4 81 0 4- Z 112- / 03 
. dJJJ f.tLUA 
/~-<.'-/ It'Uj4/1~ I' IOJ8~. //6.~ I I u<l,.. (1/0/0.4 ~~ .. ~ . 

·~/C· ~ '0/0/ . i;Y 10/ . "~ <V'IJI.--..' !VA \\/'j0Y /.:-.. ~~ . () 'I <-\\ 0,", 

~CDn+1 1:2./ Sf; '{, /1:.3 5/0tt <6/<6tj ld./(,! . 

~Cb-nr.}..' . OLi . "Ott-
C.o\YV\ .Q<>o~o.."" j1~ , I) /99 \ ~/6l\- N A \J../6~ 
~ 't-f.vv-4 6105 

8·4 . era 0331 

c.­
A .... ~'-' . 
5"'J'''''oJ 

':J 



f~) WORK STATUS REPORT 
Employer Copy 

TYPE OF EXAMINATION: Periodic Examination 
.... ' 

,EMPLOYEE: 'Rojahn; Terry COMPANY: IT/NUS 
SSN: XXX-XX-8670 POSITION: Environmental Sampling 
DATE OF EXAM: 11/05i2004 LOCATION: TT/NUS-Pittsburgh 
EXPIRATION DATE: 11/05/2006 SITE: Pittsburgh 

The following recommendations are based on a review ofo~e or all of the foll~wing: a ba~e historY questionnaire, supporting 
diagnostic tests, physical examination, and the essentialfundions of the position applied for or o~upied by the individual 
named above. Yes ' . No' Undecided 

Has the employee any detected medical conditions that would D· 
increase his/her risk of material, health impairment from 

. occupational exposure in accordance with 2~ CFR § 191 0.120? 

Does the employee have any limitations in the use of respirators 0 
in accordance with 29 CFR §1!:}10 .. 134? 

STATUS 

o 

o 

1·0 QUALIFIED·, . The examination indicates no significant medical condition. Employee can be assigned 
·any work consistent with skills and training. ' 

2. 0 QUALIFIED -WITH LIMITATIONS The examination indicates that a medical condition currently exists 

3·0 

4·0 

that limits work assignments on' the following basis: . 

NOT QUALIFIED 

" ". . 

DEFERRED The examination indicated that additional information is necessary. The employee has 
been given the following instructions .. 

COMMENTS: 

I have reviewed the medical data of the above named employee, and informed the employee of.the results of the rnedical 
examination and any medical conditions·that require follow-up examination or treatment. 

Name of Physician: Peter P. Greaney, M.D. Date: 11110/04 

Signature: f0:-.lq~ -
WorkCare 

333 s. An~a Drive, Su~e 630. Orange. CA 92868 
(714) 978·7488· (800) 455-6155'· FAX (714) 456·2154 

• 

• 

• 
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. ( I ~) TETRA TECH NUS 

CERTIFICA.TE:~.:(;)F/:TRA~lfqING . 
• :~ •• ': • '. ". , • 'I ,., • .J:. ~. ~ ,. - .. .. - . . . . 

. THIS CERTIFIES THAT' . 

. Terry'R·()la.J~il.· : . 
ha.s successfully com plete-d:'~n8 .. hour .. '~qy'r·$.~_:pl.i .. 6·$~hJ:p;ti()nn 

. ',.' ' ,. _OSH~~~i2~~~.~~r-·~;~9;'_>~,. ' .. ;;' '.. . 
GENERAL SITEW.flR'·K·E·ft::.REFRESHER· 

. AND SUPERVIS'~~'"~~!~:~~~~!~RTRAiNING 

prep~r~d!1ndr~l~i~d by .. ' 
TetraTech~NO;s\t7!.rn'C ...... . 
,., / .. :.;~::t~~/:~':;/rl~IJ:r~·;;,.;::.!,>··· •• ::' . 

Pittsburgh, P~rgt;~ylvania 

., 

Januaryaej"2004. 

~ 
Date of Award 

Senior Instructor 
Training Services 

':. 

,.;" 

'~tt'2 J ;TIes K L 
Manager 

Training Services 

• 

I 
I 



( I ~. TETRA TECH NUS 

CERTIFICA,lfiE ., 
. . ~,:.~'-:!':!:"~"" . . 

.. 

·'i~~~$ ~ c ce 5 sf u Ily co ~ ~~ JtY0~;;"'\f1t~lJ!~1ffi~1~ 
,o, ...• :! •..... , . 0 S H~<~~ft~~i 
~ : "c, 

~. :: . 
"- ~ 

GENERAL'S 
~:/A:N~D SUP E RV I ~··:lt\tm;'~E 
~~;(t"/~:<i:(:iJJ~~~lt;:~~;~~~,~.: . ..' 

prepar~d and 
Tetra Tee 

PittSburgh, "': 

~'l~ti;:;" Date of Award 

. Iyde nyder "::.:,'. 
Senior Instructor 

.Training Services 

•• 

::~'. 

.,~li~~!'"" 

J 

• 



• • . . 

. t!j~y§ 

Certifiqafeof •.•.. Training 
-THIS CERTIFIES :THAT 

. , . 

,T:ERRYR OJAHN ." 

ha s successflo!ll y completed a course of instruction on 

SUPE·RFUND TRAIN.INGCLASS 
pre'pared and cond,ucted' by the 

.N US Corporation, PiHsburgh, Pennsylvania 

/~' Gary F." 

Director; He 

. SEPT. 30.- OCT. 4, 1985 

. Date of Award 

.. h t C.S.P. . 
,Safety Training 

e~'U~<J~_ 
E. Dennis Escher, P.E .. 

Vice' President 

• 
.J 

I 
I 



WORKCARE™ 
A Trademark.ofWorkCare, Inc. 

RELEASE TO DUTY 

CLINIC INSTRUCTIONS: Complete and give to ernployee before they 
leave the facility. Thisisa requirement of Tetra~Tech. 

. . 

Em ployee ·N ame: . _--",S...L.+..!..-:-~ VI'--'-.-.:..·· ~ -=e-,-f'j_... --"T=--...:....< _CO-=-;....-.. V'I---'tt'--.:, _____ _ 

Office Location: 

Yes No 

g-·o· 

Pl-\ . 

'To work with hazardous materials in:.' 
accordance with ,29 CFR 191 O~ 120·; 

To 4se respiratory protective equipment 
in accordance with 29'CFR 1910.134. 

. . 

• 

. Based on the limited informption availab'le to:me aHhis time, I find no necessity" . 
for immediate restriCtion~ and I release this employee for duty. IUs understood.:: • 
and agreed upon by the employer or potential emplqyer ofthis examinee that' - . 
subsequent comprehensive review of alHaboratory :and other test data by . 
WorkC'are may dete,ct health conditions nofappareht to me. It is flirther agreed 
and understood that such 'health conditions may neGessitate the need for 

. workplace restrictions. Examinatiol1~has been performed'in compliance with 
1910.120 an'd 1910.134. . .. 

Date: [ 1..- -- 6 -'7' cr 

***Employee *** 

Bring this form back to the office and fax it to: . 
Matt Soltis, Corporate Health & Safety (412) 921-4040 

JJJS.AnitaDrive.Suite6JO,Orange.CA 92868. (714)978.7488. (800)455·6155 .·FAX(714)456-2154 
E-mail: info@workcare.com • Website: www.workcare.com 

• 
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.~ TETRA TECH NUS 
CERTIFICATE OF TRAINING 

THIS CERTIFIES THAT· 
Stan Conti 

. haS success/ully completed an a·hour course 01 Inslructlon In 
. OSHA"29CFR.1910,120· 

"GENERAL SITE WQRKER"REFRESHER 
"AND SUPERVISQR REFRESHER TRAINING 

plepared.aM in./fucted.by Tetra Tecn NUS,'lnc" 

~¥d----
~lyd'fMyder 

Sen!o( Instructor' 
Training Services -

PiJlsburgn, PennSylvania 
May 14, 2004 

Date Of Award ~q~ sames . 
" Manager 
Training ServIces 

• 



TETRl\. TECH NUS. [:"Ie. 
661 Andersen Drive. Pinsburgh. Pennsylvania 15220-2745 ' 
(412) 921-7090. FAX (412i 921-4040· www,telfatcch,com 

" March 11, 2003 

Mr. Stanley Conti 
Tetra Tech NUS. Inc. 

, Foster Plaza 7 
661 Andersen Drive 
Pittsburgh. PA 15220 

Whom It May Concem: 

• 

This IBtter is to certify that Mr. Stanley, Conti successfully completed a course of 
instruction in Hazardous',rillaterials Handling for Hazardous Waste Site Workers which 
meets the criteria established in 29 CFR 1910.120(e)(3)(i). This course was prepared' '. 
and conducted by Tetra Tech NUS (formerly Brown and Root Environmental. a division 
of HALLIBURTON NUS Corporation) in September 1983. If you have any questions. 
please feel free to contact me. " 

Very truly yours, 

~1ttr 
Manager, Training Resources 

JKLlld 

• 
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WORK STATUS REPORT 
Employer Copy 

TYPE OF EXAMINATION: Periodic Examination 

EMPLOYEE: 
SSN: 
DATE OF EXAM: 

,Goerdt, James 
481-86-2691 
1110112003 

EXPIRATION DATE: 11/01/2005 

COMPANY: 
. POSITION: 

LOCATION: 
SITE: 

ITINUS 
Environmental Scientist 
IT/NUS-Pittsburgh 
~ittsburgh ' 

The following recommenda'tions are based on a review of one or all of the'follo~ing: ,abase history Questionnaire. 
supporting'diagnostic tests. physiCal exa~ination. and th~ essentialf~nctionsof the pOs'itionapplled for or occupied by the , 

, individual named above. ' , ,fu ',HQ, ':, Undecided 

Has the employee any detected medicalconditions'thahvouid 
, increase hislherrisk of material health impairment from:, 
occupational exposure'in accordaocc'with'29 OFR §191CU20? " 

, ' 

Does the employee have any'limjtations~in the,use o(r~pirators 
in accordance with ~CFR§1910.1:34?' 

STATUS 
.. ~ . 

" .' 

..... 

[1 (ZL o 

1. 0 QUALlFIE[) "'+he ~x~mi~aiioriindi~t~;>:'rlO si~nifi6:int medidil ~~,ihon:Erhpio;ee can be ~ssigned~' 
, any';woikrollsistenMvith :skllls andtr~ining. ,'. "~', " ' 

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

2. 0 QUALIFiED - WITH'l!MIT~ TI()'N'S <'th~exail1imltion'iildiCates that a medi~ICO~ditjOn currenUVexists 
" , thatiimitsYf.ork assign,mehts on the fOJlowing'basis: ' 

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

,. . ~ 

3. ,0 NOT QUALIFIED , 

4. ' 0, DEFERREO Theexaminalion indicatedthataddi~nalinform~tion is neces~ry~ The employee has, 
been given the following .instructions.' 

... :. 

", 

COMMENTS: 

I have ~eviewed the medical data ofth~ abov~;riamed employee. arid informed the employee ofthe results of the mediCal 
exa'mination ,and any medicai Coriditions that require follow"up exaniin~tion or treatment. 

Name of Physician:-=:S::::.co::::tt::...:..H:::a::crd::.JyL!. • ..:.M:::.:.::O:.:.~ ______ ~~ _____ ~'--____ Date: 11/11/03 ' 

Signature: 
WorkCare 

JJJ S. Anita D<ive, Suite 630, Orange; CA 92868 

(714) 978-7488· (800) 455-6155' fAX (7-14) ,456-2154 
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(Il~J TETRATECHNUS· 

CERTIFIC, 

·GENERAL S 

prepared and 
Tetra Te 

Pittsburgh, 

October 
Date of Award 

• 

I ~ 
. ~" ~., 

Jf::f(ra~ ~ 
. Manager' 

Train~,ng Services 

• 



, James"D.:G,o,er.,dt 

,.' ", 

.. ' .~. 

....... 
',.' 

• 
CERTIFICATE 

OSHA, 1910.120 
,Hazardous Waste 
Opera.tions 'and 

Emergency Response 
, 40 Hour Course ' 

.Dec.eoiber 13.. '1991 
ISSUE,DATE: ,,' 

,EXPIRATION: ,Deceinber13,J.992 

CER'TII:iCATE,: HAZ91120010S8 

".>~,-
STEVENL0VIL.UA~ , 
President 

Q 
~~ 

p, 0, Box 300068 

Fern Park, Florida 32730-0068 

.... 



WORK STATUS REPORT 
Employer Copy 

TYPE OF EXAMINATION: Baseline Examination 

EMPLOYEE: 
SSN: 

Doolan, Colin, 
XXX-XX-8351 

DATE OF EXAM: 1210212004 
EX:PIRATION DATE: 1210212006 

COMPANY: 
POSITION: 
LOCATION: 
SITE: 

UPDATE 

TTINUS 
Earth Scientist 
TTINUS-Pittsburgh' 
Pittsburgh 

The fqllowing recommendations are based on a review of one or all of the following: a base historY questionnaire, supporting 
diagnostic tests, physical examination, a,nd the essential functions of the position applied for or occupied by, the individual 

, named above, Yes N~ Undecided 

Has the emplbyee any detected medical conditions that would 
increase his/her risk of material health impairment from' 

'occupational exposure in accordance with 29 CFR §1910,120? 

o 

Does the employee have any limitations in the use of respirators 0 
in accordance with 29 CFR §1910.134? 

STATUS 

D 

D 

.~ . . '--

',~ 1: J:zrOl.lALIFIED ' 
,:,; \- ';', 

, },he exar:iiinationindi~tesno significanrmedica'i~or:"lditior. Employee 'can ,be :aSsigii~g, 
," :ahy war!< con~iste~t with skins'and training:~ '. " .';."(~' ' 

", . .': 

.. ', 
·~io;.'· 

., ... ,' .; 

Tbe examination' indicates that a niediccil.c~riditiOrr~·wrently~)(ists 
that limits work assignments on the following baSIS:," > " 

.,", . 

"" .' 3:- O~Oj:;a'UAlIFt~D 

D':'~~F~RR~D:.;~e'~xamination indicated that additional information is necessary, 
"been given the fOllowing instructions. 

"f,-

" ' 

The employee has 

,GOMMENTS:~,' :~tatu~ changed to Biennial. 

I have revieiNed 'the' mecii~1 data of the 'above named employee, and informed the 'employee of the results of the medical 
'examination' and any medical conditions that require follow-up examination or treatment. ' ' 

Name of Physician: Peter P.Greaney, M.D. Date: 12/07/04 

, SignatUre: ,,'_' _~':,'IXF-",,-':'-"--,~,_I_, ,~q_~,--,;_:.'--,-,_.":'4I_'-:-:' --:--:--=-___________ -;--__ _ 

WorkCare 
333 S, Anita Drive. Suite 630. Orange. CA 92868 

(714) 978-7488' (800) 455-6155· FAX (714) 456-2154 

• 
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TETRA TECH NUS 
CERTIFICArEOF rRA/N/NG 

rHIS CERTIFIES THAT 
Colin' A. Doolan 

has suCcessfully compleled·an 8-hour·co~e·oi instructk>n in 
OSHA 29 CFR-1910.1~0 

GENERAL SITE WORKER-: 
REFRESHER TRAINING 

prapared and instructed by Tetra T9Ch NUS. In"c. 

Senior Instructor 
rrai1ing SelVices 

Pitt~burgh. Pennsyl~'aflia 
Oecembe( 23; 2004 

Oate of, Award ~f17 
Manager 

r rain~ Ser-tices 



TETRA TECH NUS. INC 
661 Andecseo Drive· Pittsburgh. PA 15220 
Tel 412.921.7090 • Fax 411.92L4040; wwwJetratech.com 

PITT -12-4 -053 

December 30,2004 

Project Numbers 3961,1245,7448, and 6878 

Commander, Southern Division 
Naval Facilities Engineering Command 
AnN: William Gates (Code ES31) 
P_O. Box 190010 
North Charleston;SC 29419-9010 

Reference: CLEAN Contract No. N62467-94-D-0888 
Contract Task Order Numbers 0160, 0331, 0343, an"Dl44'iii' 

Subject: Personnel Clearance for Site Visit 

Dear Mc Gates: 

The purpose of this letter is to in·form you of upcoming site activities to be performed by Tetra Tech NUS, 
loc_ employees under the .CLEAN contract, and to attest that the .individuals identified herein are in 

. compliance with applicable OSHA 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. "20. 

The subject project and. planned activities include staking locations. of intrusive sampling; 
installatioilldevelopment 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 January 4-28, 2005. The individuals that will perform these tasks are • 
emploYees of T etra Tech NUS_ They will follow these listed health and safety plans. . 

Health and· Safety Plan lor S~iid Waste Management· Unit 7, dated December 2004, 
prepared under CTO 0160. . 
Health and Safety Plan for RCRA Facility Investigation at Building 106 Pond (SWMU 8) 
and Roads and Grounds Area (SWMU 15), dated November 2004, prepared under. 
CTO 0331_· . 

Health and Safety Plan for Environmental Indicator Investigation for SWMUs 18, ,19, 20, 
. and the Old Gun Tub Storage Lot, dated November 2004, prepared uilderCTO 0331. 
Health and Safety Plan for Cast High Explosives Fill and B-146 Incinerator, dated August 
2004, prepared under CTO 0343. . . 

'. '"Health and Safety Plan for Mine Fill·A (SWMU 12). R~vision 1. dated "August 200~. 
prepared under CTO 0357. 

These individuals are as follows: 

Stan Conti 
Colin Doolan 
Jim Goerdt 
Terry Rojahn 

• 

• 
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• I 
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APPENDIX D . 

. SWMU 13 ROUND 4' 

ANALYTICAL DATA 
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APPENDIX 0.1 

SUMMARY OF ANAL TYICAL RESULTS· 

SWMU 13 

. ROUND 4 

GROUNDWATER 

UPPER PENNSYLVANIA WATER BEARING ZONE· 



• 
WATER BEARING ZONE 
SAMPLING ROUND 
LOCATION 
SAMPLE NUMBER 
SAMPLE CODE 
SAMPLE DATE 
Energetics (uwL) 
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-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
RDX 
TETRYL 
TNX' 
Field Parameters 
DISSOLVED OXYGEN (mQ/L) 
OXIDATION REDUCTION POTENTIAL (MV) 
PH (S.U.) 
SPECIFIC CONDUCTANCE (MS/CM) 
TEMPERATURE (C) 
TURBIDITY (NTU) 
Miscellaneous Parameters (mglL) 

INITRITEINITRATE-N 

• TABLE 0-1 
SUMMARY OF ANALYTIC RESULTS 

. ROUND 4 GROUNDWATER SAMPLES FROM THE UPPER PENNSYLVANIA WATER BEARING ZONE 
'- SWMU 13 (MINE FILL B) 

UPPER PA UPPER PA UPPER PA 
04 04 .04 

13MWT01 13MWT09 13MWT11 
13GWT0104 13GWT0905 13GWT1104 

NORMAL NORMAL NORMAL 
112312005 211/2005 1/23/2005 

0.264 U 0.94 0.269 U 
0.264 U 2.2 1.2 
0.264 U 22 . 44 
0.264 U 2.5 R 1.6 R 
0.264 U 0.25 U 4 
0.264 U 0.25 U 0.269 U 
0.264 U 0.25 U 5.7 J 
0.264 U '13 J 12 J 
0.264 U 0.25 U 0.269 U 
0.264 U 2.2 J 0.269 U 
0.264 U 0.25 U 0.45 R 
0.264 U 18 27 
0.264 U 0.25 U 0.269 U 
0~264 U 0.27 R 0.269 U 

0.88 99 68 
0.264 U 4.2 0.74 J 
0.264 U 0.25 U 0.269 U 
0.37 J 1200 830 

0.264 U . 0.25 U 0.269 U 
0.264 U 1.3 J 0.269 U 

0.81 0.74 0.71 
295 29.9 284 
3.98 5.49 3.8 
0.192 0.57 0.222 
9.98 12.15 10.8 

3 1.6 10 

0.1 J 77J I 0.1 J 

CRANE, INDIANA 
PAGE 1 OF2 

UPPER PA UPPER PA 
04 04 

13MWT13 13MWT14 
13GWT1304 13GWT1404 

NORMAL ORIG 
21212005 1/25/2005 

0.245 U 0.242 U 
0.245 U 0.242 U 
0.245 U 0.242 U 
0.245 U 0.242 U 
0.245 U 0.242 U 
0.245 U 0.242 U . 
0.245 U 0.242 U 
0.245 U 0.242 U· 
0.245 U 0.242 U 
0.245 U 0.242 U 
0.245 U 0.242 U 
0.245 U 0.242 U 
0.245 U 0.242 U 
0.245 U 0.242 U 

8.4 0.54 J 
0.245 U 0.242 U 
0.245 U 0.242 U 

18 2.8 
0.245 U 0.242 U 
0.2451J_ ~.242 U 

5.31 0.91 
392.700000 62.4 

3.94 5.58 
1.01 . 0.595 
9.87 14.39 
7.2 3.3 

1.1J I 0.025 UJ 

UPPER PA UPPER PA 
04 04 

13MWT14 13MWT15 
13GWT1404-D 13GWT1504 

DUP NORMAL 
1/25/2005 21312005 

0.24 U 0.238 U 
0.24 U 0.238 U 
0.24 U 0.238 U 
0.24 U 0.238 U 
0.24 U 0.238 U 
0.24 U 0.238 U 
0.24 U 0.238 U 
0.24 U 0.238 U 

.0.24 U 0.238 U 
0.24 U 0.238 U· 
0.24 U 0.238 U 
0.24 U 0.238 U 
0.24 U 0.238 U 
0.24 U 0.238 U 
0.52 J 0.238 U 
0.24 U . 0.238 U 
0.24 U 0.238 U 

2.8 . 0.238 U 
0.24 U 0.238 U 
0.24 U 0.238.U 

1.57 
373.3 
3.65 
0.314 
13.29 
8.31 

.0.94 J I 0.025 U 

• 
UPPER PA UPPER PA UPPER PA 

04 04 04 
13MWT17 13MWT21 13MWT31 

13GWT1704 13GWT2104 13GWT3103 
NORMAL NORMAL NORMAL 
1/23/2005 1/2212005 21112005 

-
0.248 U 0.36 J 0.242 U 
0.248 U 0.78 0.242 U 
0.248 U 24 0.242 U 
0.248 U 0.29 R 0.242 U 
0.248 U 0.238 U 0.242 U 
0.248 U 0.238 U 0.242 U 
0.248 U 2.6 J 0.242 U 
0.27 J 1:9 J 0.242 U 

0.248 U 0.238 U 0.242 U 
0.248 U 0.238 U 0.242 U 
0.248 U. 0.238 U 0.242 U 

0.54 3.2 0.242 U 
0.248 U . 0.238 U 0.242 U 
0.41 J 0.238 U 0.242 U 

100 410 7.5 
6.2 3.3 R 0.242 U 

0.248 ·U 0.238 U 0.242 U 
480 3200 19 

0.248 U 0.238 U 0.242 U 
0.248 U 0.238 U 0.242 U 

- ---- - ------ ----

0.35 1.56 1.52 
4 56.1 51.9 

5.4 5.71 5.42 
0.118 0.148 1228 
11.51 9.15 11.08 

15 4 5.2 

1.7 J I 0.81 J 0.06 J 

'" 
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TABLE 0-1 
. SUMMARY OF ANALYTIC RESULTS 

ROUND 4 GROUNDWATER SAMPLES FROM THE UPPER PENNSYLVANIA WATER BEARING ZONE 

WATER BEARING ZONE 
SAMPLING ROUND 
LOCATION 
SAMPLE NUMBER 
SAMPLE CODE 
SAMPL.E DATE 
Energetics (uglL) 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DIAMINO-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMIN0-4-NITROTOLUENE . 
2,6-DINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
RDX 
TETRYL 
TNX 
Field Parameters 
DISSOLVED OXYGEN ~l1lg/L) 
OXIDATION REDUCTION POTENTIAL (MV) 
PH (S.U.) 
SPECIFIC CONDUCTANCE (MS/CM) 
TEMPERATURE (C) 
TURBIDITY ~NTU) 
Miscellaneous Parameters (mglL) 

INITRITE/NITRATE-N I 

SWMU 13 (MINE FILL B) . 
CRANE, INDIANA 

PAGE 2 OF2· 

UPPER PA UPPER PA 
04 04 

13MWT34 13MWT37 
13GWT3403 13GWT3703 

NORMAL NORMAL 
·1/2312005 21212005 

0.242 U 0.24 U 
0.242 U 0.24 U 
0.242 U 0.24 U 
0.242 U 0.24 U 
0.242 U 0.24 U· 
0.242 U 0.24 U 
0.242 U 0.24 U 
0.242 U 0.24 U 
0.242 U 0.24 U 
0.242 U 0.24 U 
0.242 U 0.24 U 
0.242 U 0.31 J 
0.242 U 0.24 U 
0.242 U - 0.47 J 

29 110 
3.3 6.9 

0.242 U 0.24 U 
440 1500 

0.242 U 0.24 U 
0.242 U 0.24U 

1.3 4.2 
99.9 64.2 
5.05 5.65 

0.271 ·0.24 
12.06 10.9 
5.5 1.3 

0.24 J 0.25 J 

• 

UPPER PA UPPER PA 
04 04 

13MWT40 13MWT47 
13GWT4003 13GWT4703 

NORMAL NORMAL 
21212005 1125/2005 

0.264 U 0.242 U 
0.264 U 0.242 U 
0.264 U 0.242 U 
0.264 U 0.242 U 
0.264 U 0.242 U 
0.264 U 0.242 U 
0.264 U 0.242 U 
0.264 U 0.242 U 
0.264 U 0.242 U 
0.264 U 0.242 U 
0.264 U 0.242 U 
0.39 J 0.242 U 

·0.264 U 0.242 U 
0.264 U 0.242 U 

270 0.242 U 
3.2 . 0.242 U 

0.264 U . 0.242 U 
110 0.242 U 

0.264 U 0.242 U 
0.264 U 0.242 U 

13.39 0.81 
168.9 353.3 
6~51 3.63 

0.314 0.673 
11.71 8.87 . 
6.5 10 

I 0.33 J I 0.025 UJ: I 

UPPER PA 
04 

13MWT51 
13GWT5102 

NORMAL 
21312005 

0.264 U 
0.264 U 
0.264 U 
0.264 U 
0.264 U 
0.264 U 
0.264 U 
0.264 U 
0.264 U 
0.264 U 
0.264 U 

0.5 J 
0.264 U 
0.64 J 

69 
9.3 

0.264 U 
320 

0.264 U 
0.91 J 

10.19 
254.4 
6.2 
0.14 
5.07 
9.7 

1.5 

• 
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. TABLE 0-2 
. . SUMMARY OF ANALYTIC .RESULTS 

ROUND 4 GROUNDWATER SAMPLES FROM THE LDWERPENNSYLVANIA WATER BEARING ZONE 
SWMU 13 (MINE FILL B) 

CRANE, ·INDlAN~ 

WATER BEARING ZONE LOWER PA LOWER PA LOWER PA 
SAMPLING ROUND 04 04 04 
LOCATION 13MWT28·· 13MWT45 13M~T46 
SAMPLE NUMBER 13GWT2803 13GWT4503 13GWT4603 
SAMPLE CODE NORMAL NORMAL NORMAL 

· SAMPLE DATE 2/1/2005 1123/2005· 21212005 
EnergetiCs (uQlL) 
1,3,5-TRINITROBENZENE 0.275 U 0.24 U 0.245 U 

· l,3-DINITROBENZENE 0.275 U 0.24 U 0:245 U 
2,4,6-TRINITROTOLUENE 0.275 U 0.24 U 0.245 U 
2,4-DIAMINO-6-NITROTOLUENE 0.275 U 0.24 U 0.245 U. 
2,4-DINITROTOLUENE 0.275 U 0.24 U 0.245 U 
2,6-DIAMIN0-4-NITROTOLUENE 0.275 U 0.24 U 0.245. U 
2,6-DINITROTOLUENE 0.275 U 0.24 U 0.245 U 
2cAMINO-4,6-DINITROTOLUENE 0.275 U .0.24 U 0:245 U·. 
2-NITROTOLUENE 0.275 U 0.24 U 0.245 U 

· 3,5-DINITROANILINE 0.275 U 0.24 U 0.245 U .. 
3-NITROTOLUENE 0,275 U 0.24·U 0.245 U 
4-AMINO-2,6-DINITROTOlUENE 0.275 U 0.24U 0.245 U 
4-NITROTOLUENE 0.275U 0.24 U 0.245 U 
DNX 0.275 U 0.24 U 0.245 U 

· HMX 0.275 U 0.24 U 0.245· U 
MNX 0.275 U 0.24 U 0.245U 
NITROBENZENE 0.275 U 0.24 U 0.245 U 
RDX 0.275 U .0.24 U. 0.245 U 
TETRYL 0.275 U 0.24 U . 0.245 U 
TNX 0.275 U 0.24 U 0.245 U 
Field Parameters 
DISSOLVED OXYGEN (mglL) 8.87 0;56 . 1.3 
OXIDATION REDUCTION POTENTIAL (MV)' 144;6 -48 -21.4 
PH (S.U.) 7.78 7.08 6.45 
SPECIFIC. CONDUCTANCE (MS/CM) .0.918. 0.49.1 0:731 
TEMPERATURE (C) 13.87·' 10.13 10.45 
TURBIDITY (NTU) 50 14 1.65 
MisceliailEious Parameters (mg/l) 
NITRITEINITRATE-N 0.15 J 0.06 J . I 0.025 ·UJ I 
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• 
SAMPLING ROUND 04 
LOCATION 13SW11 
SAMPL.E NUMBER 13SW1103 
SAMPLE CODE NORMAL 
SAMPLE DATE . '2/2/2005 
Ener~etlcs (ug[L) 
1 ;3,5-TRINITROBENZENE .' 0.242 U 
l,3-DINITROBENZENE· 0.242 U 
2,4,6;TRINITROTOLUENE . 0.242 U 
2,4-DINITROTOLUENE. 0.242 'U' 
2,6-DINITROTOLUENE 0.242U 
2-AMINO-4,6-DINITROTOLUENE 0.242 U 
2-NITROTOLUENE . 0.242 U 
3-NITROTOLUENE 0.242 U 
4-AMINO-2,6·DINITROTOLUENE 0.34 J 
4-NITROTOLUENE . 0.242 U 
HMX 130' 
NITROBENZENE 0.242U 
RDX 1100 
JETRYL 0.242 U 
Field Parameters Field Parameters 
DISSOLVED OXYGEN (mQ/L) 12.46 
OXIDATION REDUCTION POTENTIAL. (MV) 282 
PH (S.U.) . 7.76 
SPECIFIC.CONDUCTANCE (MS/CM) 1.439 
TEMPERATURE (C) 2.72 
TURIill>Jr.:y (NIUL" _ -.- - ~7.~ 

• 
TABLE 0-3 . 

SUMMARY OF ANALYTIC RESULTS 
ROUND 4'SURFACE WATER SAMPLES 

. SWMU 13 (MINE j::ILL B) . 
. CRANE, INDIANA 

04 04 04 
13SW/SD14 13SW/SD15 13SW/S016 
13SW1403 13SW1503 . 13SW1603 
NORMAL NORMAL. NORMAL' 
2/2/2005 21212005 21212005 

0.252 U 0.24 U : 0.24 U 
0.252 U 0.24 U 0.24 U 
0.252 U 0.24 U 0.24 U 
0.252 U 0.24 U' 0.24U . 
0.252 U 0.24 U 0.24 U 
0.252 U 0.24 U 0.24 U 

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

1.3 . 0.29 J 0.37 J 
0.252 U 0.24 U 0.24 U 

21 '·81 13 
. 0.252 U 0.24 U 0.24 U 

60 390 29 • 
0.252 U .. 0.24 U 0.24 U 

' . 

13.8 13.38 .13.88 
178 195. .' 188 
7.91 8.13 8.29 

0.278 0.132 0:106 
2.88 2.44 . 1.43·· 

'---~-~_ 85 __ -~-~ 

• 
04 04 04 04 

13SW/s019 13SW/S020 13SW/S022 13SW/s030 
13SW.1902 13SW2002 13SW2203 13SW3003 
NORMAL' NORMAL NORMAL NORMAL 
21212005 21212005 21212005 21212005 

0.264 U 0.24 U 0.266 U' 0.252 U 
.0.264 U 0.24 U 0.266 U . 0.252 U 
'0.264 U 0.24 U . 0.266 U . 0.252 U 
0.264 U 0.24 U 0.266 U 0.252 U 
0.264. U 0.24 U 0.266 U 0.252 U 
0:264 U . 0.24 U 0.266 U 0.252 U 
0.264 U 0.24·U 0.266 U 0.252 U 
0.264 U . 0.24 U 0,266 U 0.252 U 
0.264 U 0.24U 0.266 U 0.252 U 
0.264 U . 0.24 U . 0.266 U 0.252 U 

0.54 0.24 U 0.36 J. 2 
0.264U ·0.24 U 0.266 U 0.252 U 

0.92 0.38 J 
.. 

1.1 6 
0:264U 0.24 U. 0.266 U 0.252 U 

13.12 13.25 8.25 1.4.1 . 
.. 220 205 139 201 

7.9 . 8.17 . 8.18 8.07 
0.236 0.154 0.151 0.168 
2.64 2.24 2.02 f.63 

_3_6_ 6.1 3.1 4.5_' _ 
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