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1.0 INTRODUCTION

A Resource Conéervation 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 RFl was to determine whether explosivés
contamination presént in groundwater presented risk and if any residual explosives in soil presented risk. '
.~ The RFI was conducted in accordance with applicable ﬁCRA 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 térm'monitoring progrém. _The results of the RFI

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

; Historically, MFB was used for the production of large mvine_s, depth charges, rocket heads, aerial bombs,
and projectiles. In the past, explosive powders were released from roof vents. The explosive powders
accumulaﬁe'd on the roofs and Were washed down to the ground, resulting in thé 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 procedureé. Thérefore, the source of explosives contamination has been
largely removed. In the absence of a source, residual explosives rehain in the soil and may be-naturally
degrading. . '

A corrective measures étudy (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 natufél attenuation {(MNA) remedy decisions. In order to determine whether résidual_
" explosives are 1na'turally 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 p[ovide information on trends in groundwater concentrations of
explosives and explosives degradation productions. Recently, 4 rounds of quarterly groundwater, ‘soils,
sediments, and surface water sa'mpling and analyses were completed at SWMU 13. Information
" regarding the results of éodnds 1 through 3 is presented_in the SWMU 13 RFI (Tetra‘Tech NUS, Inc.
- [TtNUS], 2005). The results show the presence of e)iplosivés [primarily Royal Demolition Explosive

(RDX)] above risk-based concentrationsin groundwater and surface waters.

080512/P . Co. 1-1 CTO 0343
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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 evaluatidn 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 éxplosives may .be naturally
degrading and if MNA is a viable remedial option for contaminatedAg‘roundwater 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.

080512/P ' 1-2 . CTO 0343
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2.0 FIELD INVESTIGATION

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 go\)emed the field work are included in Appendix C of Addendum No. 2 tb the approved QAPP
(TINUS, 2004).

2.2 ROUND 4 SAMPLING OPERATIONS

This section discusses the methodology for surface water and grbundwater sambling 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 sampling. All
measﬁrements were taken in accordance with SOP CTO166-18. A mark was placed at the top of the
riser pipé to ensure that measurements were taken from a consistent reference point. Water level
measurements and staff gauge measurements Were recorded to the nearest 0.01 foot. Table 2-1

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

222 Groundwater Purging and Sampling

Groundwater measurements, purging, and stabilization of wells prior to sahpling were accomplished
using low-flow techniques in accordance with SOP CTO166-15 and SOP CTO166-16. Sampling was
accomplished in accordance with SOP CTO166-05. 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

080512/P 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 13MWTO1 would substitute for well 13MWT02 and monitoring well 13MWT45 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 mohitoring program.

Groundwater quality parameters including pH, specific conductance, temperature, dissolved oxygen (DO),
~ and oxidation reduction potential (ORP) were measured during purging at 5- to 10-minute intervals uéing a
YS! Model 600 series multi-parameter water quality meter and flbw-through cell. Longer intervals were
used for slower pumping wells. Turbidity réadirigs were measured using a LaMotte 2020 turbidity meter.
Water levels and pumping rates were élso measured during purging at 5- to 10-minute intervals. Purging
continued until a minimum of one weill volume was removed and thé above parameters stabilized, or until
the well had been pUrged for 4 hours, in accordance with SOP CTO166-15 and SOP CTO166-16. To the :

extent possible, the pumping rates were adjusted to prévent drawdown from exceeding 0.3 fdot'during

purging.

Immediately following -the pur:ging process and before samplihg, the temperature, pH, specific
conductance, DO, 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 water samples were collected from intermittent.streams, drainage ditches, and surface runoff
Iocationé throughout SWMU 13. All eight proposed surface water sémples 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 néarby tree (if-available) tb facilitate relocation of
the sample location for future sémpling. All Round 4 surface water samples were collected in accordance
with Addendum No. 2 to the approved QAPP (Tt_NUS, 2004). All pertinent field data, including-water.‘

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

osos12P ‘ 22 R ‘ CTO 0343
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(see Appendix A.1.1); See Figure 2-2 for all surface water sampling locations. The surfabe water

sampling locations selected to participate in the MNA program are highlighted in yellow in Figure 2-2.
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MONITORING WELL CONSTRUCTION INFORMATION AND WATER LEVEL MEASUREMENTS
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NSWC CRANE
CRANE, INDIANA
PAGE10F 3
Screened Interval _ May 5, 2003 May 11, 2003 January 19-20, 2004 November 14, 2004 January 19, 2005 -
Well or Gauge | Installation Northing (feet) | Easting (feet) E(I;;s:t?:n T%;:etfatfii‘i;er D:::::“ Water-Bearing Round 1 . Round 1 g ] Round 2 Round 3 Round 4
. Num b_e’ Date ) (feetamsl) | (feetamsl) | (feet bgs) P é::’: gs) (Z:ts g;) (* ee-:-:‘:n sl) (fze(:t::;l) - Zone Depth to Water Depth to Water Depth to Water Depth to Water Depth to Water
Water Elevation Water Elevation Water Elevation Water Elevation Water - Elevation
(feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feetamsl) | (feet btor) | (feet amsl)
MONITORING WELLS '
13MWTO1 3/30/2003 1310541.57 3025015.94 713.10 715.34 15.00 5.00 15.00 708.10 698.10° Puz 6.21 - 709.13 5.82 709.52 7.55 707.79 7.56 707.78 7.24 708.10
13MWTO2 - 3/29/2003 1310776.56 3024743.55 . 702.10 704.72 27.00 ) 17.00 27.00 ’ 685.16 675.10 Puz 17.15 687.57 " 17.10 687.62 16.24 688.48 15.88 688.84 16.07 688.65
13MWTO03 3/30/2003 1310240:95 3024891.66 718.34 72?.10 15.00 5.00 15.00 713.34 703.34 Puz 8.79 712.31 - 8.88 712.22 9.98 71112 1217 708.93 9.84 711.26
13MWT04 3/30/2003 1310383.40. 3024546.11 704.37 706.84‘ 15.00 . 5.00 15.00 699.37 ‘ 689.37 Puz 12.98 | 693.86 12.75 . 694.09 14.09 692.75 15.42 691.42 13.57 693.27
13MWT05 3/29/2003 .1310758.93 3024380.03 693.61 696.44 16.00 6.00 16.00 687.61 " 677.61 Puz 5.42 691.02 413 . 692:31 5.78 690.66 8.73 687.71 - 6.02 690.42 '
13MWTO086 4/7/2003 1309916.18 3024495.27 715.30 717.93 15.00 5.00 15.00 710.30 700.30 Puz 15.11 702.8é 15.62 ' 702.31 11.091 706.02 14.78 703.15 . 11.37 706.56
© 13MWTO7 3/29/_2_003 1310539.32 3024094.13 684.38 687.22 15.00 | 5.00 15.00 . 679.38 669.38 F"uz 3.12 684.10 3.10 684.12 4.21 683.01 4.84 682.38 3.92 683.30 - |-
13MWT08 3/30/2093 1310247.86 3024337.56 698.42 700.56 15.00 5.00. 15.00 693.42 .683.42 Puz 3.17 697.39 2.92 697.64 388 696.68 387 696.69 415" " 696.41
. _ 13MW_T09 4/1/2003 1309662.07 3024049.03 ’ 703.29 705.90 .20.90 10.00 20.00 693.29 . 683 .29 Puz 7.74 698.16 7.40 ' 698.50 8.77 '697.13 ' 8.64 697.26 8.16 697.74
13MWT10 . 3/27/2003 1309979.69 3024001.26 697.77 700.15 25.00 - 15.00 25.00 682.77 672.77 Pﬁz 13.65 686.50 13.11 687.04 14.96 685.19 16.11 684.04 13.65 686.50
13MWT 14 3/28/2003 1310233.72 3023750.09 - 679.76 682.29 15.00 ' 5.00 15.00 674.76 - 664.76 'P.uz 7.87 674.42 7.00 - 675.29 8.76 673.53 8.82 673.47 8.61 673.68
"13MWT12, - 3/27/2003 1310080.21 3023574.95 679.96 682.12 20.00 10.00 20.00 669.96 659.96 Puz 7.88 674.24 7.78 674.34 10.75 671.37 11.50 670.62 10.52 - 671.60
13MWT1-3 4/23/2003 1309441.27 3024163.61 » £699.28 701.98 19.00 8.00 18.00 691.28 681.28 Puz 3.62 698.36 3.18 698.80 4.93 697.05 4.40 697.58 * NA
‘13MWT1.4 3/31/2003 1309142.23 '3024110.17 703.15 705,50 23.00 _ 13.00 23.00 690.15‘ 680.15 Puz ] 13.25 6?2.25 13.08 692.42 . 1417 . 691.33 14.69 - 690.81 13.51 691.99
13MWT15 3/25/2003 1309565.52 3023717.80 . 694.27 £696.65 25.00 15.00 25.00 6'79.27 669.27 Puz 12.88 683.77 12.63 684.02 14.59 682.06 15.49 681.16 i3.71' 682.94
. 13MWT18 3/27/2003 1309854.28 3023341.92 682.13 684.35 15.00 5.00 15.00. 677.13 667.13 Puz 8.49 675.86 8.61 ‘ 675.74 11.01 673.34 14.29 670.06 13.04 671.31
1-3MWT17 3/26/2003 1309605.27 3023123.97 690.68 693.01 . 18.00 8.00 18.00 682.68 .672.68A Puz 8.70 684.31 8.09 684.92 8.89 684.12 ' 9.04 683.97 9.15 683.86
13MWT18 3/26/2003 1309326.98 3023293.42 700.05 702:92 30.00 20.00 30.00 680.05 670.05 Puz 19.06 683.86 19.04 ) 683.88 20.21 682.71 20.52 682.40 19.04 683.88
" 13MWT19 3/31/2003 1308893.97 3023834.57 703.10 705.82 19.00 9.00 19.00 694.10 684.10 Puz 8.31 697.51 © 6.80 699.02 _1 0.96 6‘94‘.86 11.31 694.51 9.45 696.37
13MWT20 4/1/2003 1309066.76 3023527.23 - 699.33 702.07 20.00 10.00 ) 20.00 689.33 679.33 Puz 4.22 6A97,85- 4.00 698.07 5.00 - .697.07 ' 523 696.84 4.48 697.59
13MWT21 3/28/2003 1309391.01: 3(522916.22- - 688.37 690.74 15.00 5.00 15.00 . 653.37 673.37 Puz - 7.69 683.05 7.34 683.40 9.09 681 .65 9.20 £681.54 8.94 681.80
13MWT22 3/28/2003 1308936.34 3022785.67 669.53 671.96 15.00 5.00 15.00 664.53 654.53 Puz 7.44 664.52 7.25 664.71 8.18 ) 663:78 9.13 - 662.83 771 664.25
13MWT23 4/1/2003 1308708.02 3023é45.12 696.66 699.14 ?2.00 11.50 21.50 685.16 675.16 Puz 7.45 691.69 7.17 691.97 8.50 - 690.64 9.25 689.89 7.96 691.18
13MWT24 4/ 1/2063 1308397.23 3022916.48 691.33 693.93 22.00 12.00 22.00 679.33 669.33 Puz 8.{15 . 685.48 8.2_3 685.70 9.25 684.68 10.04 -683.89 8.83 685.10
13MWT25 '3/28/2003 1308625.62 ° 3022677 .44 678.87 681.57 15.00 5.00 15.00 _673.87 663.87 Puz 16.00 - 665.57 16.61. 664.96 . 7.05 674 .52 6.79 674.78 6.85 674.92
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Screened Interval May 5, 2003 May 11,2003 . January 19-20, 2004 Nc;vember 14, 2004 January 19, 2005
Number . Date : (feetamsl) | (feet'amsl) (feet bgs) (fe:toggs) (Z::‘:;)' (feeI:'r)nsl) (' :;t:::ls ) Zone Depth to Water | Depthto Woter Depth o Water Depth 1o Water Depth to Water
: . Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation .
. (feet btor) { (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feetbtor) | (feet amsl) | (feet btor) | (feet amsl
13MWT26 - 3/28/2003 1308232.69' 3022690.14 684.86. 687.49 20.00 10.00 *20.00 674.86 664.86 Puz 9.10 678.39 8.93 678.56 10.05 677.44 11.09 676.40 9.60 677.8§
13MWT27 11/5/2003 1309786.55 3023829.07. 696.09 698.13 21.00 10.00 20.00 686.09 676.09 Puz NA NA NA ;NA‘ 931 . 688.82 9.86 688.27 8.20 689.93
13MWT28 © 11/19/2003 1309678.62 3024066:6'{ 703.54 7.05,55 88.00 78.00 88.00 .625.54 615.54 Plz NA NA NA NA ‘ 79.63 625.92 - 78.38 627.17 77.82 627.73
13MWT29 11/4/2003 1309538.75 3024290.72 698:10 700.44 20.00 9.00 19.00 685. 10 v 679.10 Puz NA NA NA T NA '5.82 694.62 ' 546 694.98 - 5.25‘ 695.19
13MWT30 11/6/2003 1309174.84 3024237.45 696.57 698.94 25.00 14.00° 24.00, 682.57 672.57 Puz NA -NA NA NA 11.72 .687.22° 11.37 687.57 11.08 687.86
13MWT31 "11/5/2003 1308631.83 3023583.85 693.56 696.21 20.00 10.00 20.00 683.56 673.56 Puz NA NA . NA NA 10.65 685.56 10.74 685.47 9.71 686.50
13MWT32 10/29/2003 1308214.11 3023162.00 6-93.62 696.04 . ‘25.0’0 8.00 18.00 685.62 675.62 . F.’uz "NA NA CNA NA 9.52 ) 686.52 1 055 685.49° 8.40 687.64
13MWT33 ‘ 11/6{_290? 1308749.27 3023868.77 700.14 701.97 20.00 10.00° 20.00 690.14 680.14 Puz NA NA NA NA 10.63 691 34 11.54 690.43 8.93 - 693.04
T 13MWT34 "11/11/2003 1309304.31 3023084.25 693.35 695.93 20.50 10.00 20.00 683.35 l 673.35 Puz NA NA NA NA 5.42 690.51 6.45 689.48 4.98 690.95
13MWT35 11/19/2003 1310254.91- . 3023773.29 679.51 681.73 69.00 57.00 67.00 622.51 612.51 Plz NA NA NA NA 63.96 617.77 64.40 617.33 64.30 617.43
13MWT36 11/5/2003 1309053.39 ' 3022677.86 -664.91 667.21 26.00 15.00 25.00 649.91 §39.91 Puz - NA NA NA NA 19.26 647.95 19.56 647.65 18.73 648.48
13MWT37 10/24/2003 1309402:93 3022617.27 659.96, 662.29 25.00 » » 14.50 24.50 64546 . 635.46 Puz NAV NA NA NA ) 14.37 6847.92 14.71 647.58 13..67 '648.62
13MWT38 11/4/2003 1309376.76 3022619.53 659.03 _ 661.04 80.00 55.00 65.00 604.03 594.03 Plz NA NA NA ' NA 61.90 599.14 62.33 598.71. 61..78 599.26 _
13MWT39 11/4/2003 1309804.48 ‘ 3022589.03 65?.42 654.44 © 25.00 14.00 24.00 638.42 628.42 F’uz NA NA NA NA -~ 14.25 640.19 13.84 640.60 12.76 641.68
13MWT40 10/23/2003 1l309622.33 3022833.33 664.93 667.18 25.5Q 15.00 2500 649.93 639.93 Puz NA NA NA . NA 18.55 - 648.63 18.74 648.44 17.89 649.29
" 13MWT41 1. 1/10/2003 1309645.20 3022819.00 663.65 665.67 - 66.69 55.00 65.00 608.65 593.65 Piz NA NA NA " NA 66.58 599.09 67.05 598.62 66_28 599.39
13MWT42 | 10/é22003 1309862.28 3023113.22 668.05 670.31 25.00 11.00 21.00 657.05 647,65 Puz NA - NA "NA NA 2114 649.17 . 21.21 649.10 11.45 658.86
13MWT43 11/6/2003 13105658.56 " | 3023§39.45 688.88 690.90 21.00 10.00 20.00 678.68 ) 668.88 Puz NA NA NA' NA 8.50 682.40 9.70 .681 .20 8.06 682.84
‘1éMWT44 11/10/2003 1310621.14 ) 3023530.33 682.1~1 » '683.82 88.00 73.00 83.00 609.11 ._ 599.11 Piz NA. NA ‘NA NA 64.57 618.25 64.80 619.02 64.46 619.36
13MWT45 11/10/2003 1309373.68 3022901.38 688.76 690.59 84.00 70.00 86.00 618.76 608.76 Piz NA NA NA NA 17275 -617.84 69.83 620.76 69.81 620.78
13MWT46 1A 1/2_2/2003 1309812.02 3022565.94 651.64 653.61 68.00 55.00 65.00 596.64 586.64 Piz NA NA ] NA NA 58.10 595.51 58.25 595.36 ’ 56.87 596.74
13MWT47 11/20/2603 1309389.47 '+ 3024437.45 675.41 6'./‘7.23 2i.00 8.00 18.00 .667.41 ’ 657.41 Puz NA NA NA NA ' 7.32 669.91 7 7.02 67_0.21 7.20 670.03
13MWT48 7/28/2004 | 130961882 | 302140902 546.20 548.67 10.50 5.00 1000 | s41.20 536.20 Valley Fill® - NA NA NA NA ‘NA NA 10.02 ' 538.65 10.13 538.54
13MWT49 7/27/2004 1309795.96 3021713.21 . 551.05 553.90 9.50 4.00 9.00 547.05 54?.05 Valley Fil® NA NA NA NA » NA - NA 7.21 548.69 7.22 546.68
13MWT50 7/27/2004 1310002.40 3022085.22 557.77. 560.49 26.00 15.00 25.00 542.77 532.77 Valley Fill® NA NA NA NA NA NA 7.02 553.47 7.44 ' 553.05
13MWT51 7/27/2004 131 0é06.30. 3022381.03 " 569.28 571 :36 1 6.00 .5.00. 15.00 '564.28 554.28 Valley Fin® NA NA NA NA NA NA 377 567.59 4.07 567.29




TABLE 2-1

MONITORING WELL CONSTRUCTION INFORMATION AND WATER LEVEL MEASUREMENTS
SWMU 13-MINEFILLB

NSWC CRANE
CRANE, INDIANA
PAGE30F3
Screened Interval ’ May 5, 2003 ’ - May 11, 2003 January 19-20, 2004 November 14,2004 'January 19, 2005
Well or Gauge | Installation Northing (feet) . Easting (fe;t) E?:/’:t?:n T;Te?’;:?ci’sner ] 'D::::“)I - v » ‘ Water-Bearing ) Round1 Round 1 A Round 2 * Round 3 »Rounc-i 4
- Number Date . o (feet amsl) (feet amsl) | (feet bgs) ' (fe:tolfgs) (Z:t“ :;;) | tte er‘;’:n sl) ('eB;:‘::;I) Zone Depth to Wate:r ‘| Depthto Water | Depthto Water Depth to Water | Depthto | = Water
. . . Water Elevation Water Elevation-!  Water Elevation Water Elevation | Water Elevation
(feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl) (fegt btor) |~ (feet amsl) | {feet btor) (feet.amsl)
STAFF GAUGES

13SG01 3/29/2003 1310836.89 3024771.44 698.35 - NA NA . NA NA ' - NA NA (3) NA ‘NA 1.73 696.62 1.77 " 696.58 1.76 696.59 177 | 696.58
135G02 - 3/29/2003 1310746.57 - 3024854.37 701.95 . NA NA NA NA NA NA Pl:IZ NA " NA .3.64 698.31 . 3.68 698.27 3.71 698.24 - 3.70 698.25
13SG03 3/29/2003 1309585.70 1_3024436.89 696.24 ) NA NA o NA NA . NA NA Puz NA ‘ NA 1.96 694.28 1.87 A 694.37 1.95 694.29 Dry D}y .
135G04 3/29/2003 1309478.26 ' 3024317.86 688.99 - NA ‘ NA NA NA NA NA Puz NA NA 2.38 686.61 2.45 686.54 2.46 686.53 2.44 686.55
138G05 - 3/29/2003 1309341 ._46 3024185.40 692.94 - NA NA ‘NA NA NA NA . Puz © NA - ) NA 3.89 689.05 3.90 689.04 3.92 ) 689.02 3.88 " 689.06
138G06 ) 3/29/2003 1308991.98 3023849:68 : 704.88 NA NA NA NA | NA NA (3) . - NA " NA 237 702.51 2.35 702.53 2.35 702.53 235 702.53
138G07 ‘|  3/29/2003 l1308164.25 ‘3022622.07' 680.30 ' NA NA . NA NA NA NA Pu; NA NA . 150 - 678.80 - 1.47 - - 678.83 1.55 . 678.75 1.52 678.78
13SG08 3/29/2003 - 1308846.74 . 3022744.78 665.95 NAA NA » NA "NA NA NA_ Puz NA NA 5.05 © 660.90 - 5.08 - 660.87 5.10 ' 660.85 51 o]  660.85
135G09 3/29/2003 - '1309865.61 V 3023412.15 675.30 NA NA NA NA [ NA - NA . Puz NA NA 4.15 671.15 | 4.5 ' 671.15 4.18 671.12 . 417 671.13
138G10 3/29/2003 1310366.98 - 3023821.25 676.10 NA NA NA ‘NA ' NA NA ' Puz NA - NA 4.78 671.32 4.82 671.28 | 4.96 671.14 ' . 496 671.14
138G11 1/19/2004. 1309388.01 3024416.84 675.36 VNA NA A NA NA ‘ NA NA Puz NA |- ‘NA NA - NA 2.74 672.62 2.30 6-73.06 2.45' 672.91
138G12 10/19/2004 1312371.18 3022662,06 595.28 " NA. NA NA NA NA NA Piz NA NA " NA NA NA . NA 6.87 588.41. 6.88 588.41
135G13 10/19/2004 1311077.60 3022704.86 | 57252 NA NA NA NA " NA 8 NA Piz - NA NA NA NA NA NA 5.87 566.65 5.70 566.65
iSSG14 10/19/2004 .1310424.9.1 3022481.79 567.75 NA NA NA - NA NA NA . Plz ~NA . NA NA NA NA NA 6.37 : 561 .35 6.31 -561 .38
135G15 10/19/2004 1309660.62 3021524.54 544.‘1'8 ' NA NA NA NA NA NA | Piz NA NA NA . NA NA 1 NA 9.97 534.2-1 - 495 - 534.21
'13SG16 10/19/2004 1309270.46 3021074.88 537.01 NA NA " NA NA NA' NA HPIz NA NA _ NA NA NA NA - Dry Dry - Dry Dry.
138G17 10/19/2004 | 1309034.25 3020747.93 | 532.48 NA NA NA NA NA NA Plz NA - NA NA NA NA NA " Dry by | Dry Dry
13SG18 10/19/2004 1308276.51 . 3019633.6:2 524.23 NA - NA NA NA _NA . NA Piz NA . NA NA ) NA NA NA . 816 516.07 8.18 516.07
Notes:

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

2 = Valley Fill includes alluvium, colluvium, and weathered siltstone directly below fill material. Total thlckness 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 lmmedlately adlacent to or underlying the dramageway
bgs = Below ground surface.

btor = Below top of riser/reference point.

ams| = Above mean sea level (NAVD88).

NA = Not applicable.

NAVD88 = North American Vertical Datum of 1988.
Puz = Upper Pennsylvanian water-bearing zone.
Piz = Lower Pennsylvanian water-bearing zone.



TABLE 2-2

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

ROUND 4
NSWC CRANE
CRANE, INDIANA
Analytical Fraction
Explosives Miscellaneous -
o
55 3 z
c c Y 0
Sample 8 © 2 T ®
03 T2 o N
Number o 5 L= 2
T2 ESg £
gD 59 0 R
o3 823 +0
g c x e o u
£t 2 3 g
ZE z Z
2
Groundwater (Round 4)
13GWT0104 X X X
13GWTO0905 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
GW TOTALS 17 17 17
Surface Water (Round 4)
135W1103 X
13SW1403 X
13SW1503 X
13SW1603 X
138W1902 X
13SW2002 X
13SW2203 X
13SW3003 X .
SW TOTALS 8 o 0

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

This section presents the anaiytical results for groundwater and surface water sampling conducted in
Round 4 at SMWU 13. Analyﬁcal results for Rounds 1 through 3 are also provided in this section to
suppert 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 -

Grohndwafer analytical results for Rounds 1 through 4 at SWMU 13 are presented in Tables 3-1 and 3-2
- for select monitoring '~weil locations in the Upper and Lower Pennsylvanian Water Beafing Zones,
" respectively. Both tables show summary listings of concentrations for exploswes explosive degradation
products and mlscellaneous field parameters. Concentrations are presented in micrograms per liter-
_ (pg/L) along with data vahdatlon qualifiers, as apphcable 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 4 indicate positive detections of explosives and explosive degradation products at wells
13MWT09, 13MWT11, 13MWT13 18MWT14, 13MWT17, 13MWT21, 13MWT31, 13MWT34, 13MWT37,
13MWT40, and 13MWT51. The monltonng wells showmg the most detections for RDX, other exploswe
parameters, and RDX 'degradation products are welIs 13MWTO09, 13MWT11, and 13MWT21

The mbst‘frequently detected explosive is RDX with concentrations ranging from 0.3 pg/L at 13MWTO1 to
7,700 pg/L at 13MWT21. High RDX concentrations have also occurred at'wells 13MWTO09 (1,700 pg/L)
~and 13MWT37 (2,100 pg/L). Other explosives detected include HMX at wells 13MWTO09 (140 ug/L),
13MWT11 (68 pg/t), 13MWT17 (140 pg/t), 13MWT21 (640 pg/l), 13MWT37 (110 pglL), 13MWT40
(270 pg/L), and 13MWT51 (120 pg/L), 2,4,6-trinitrotoluene (TNT) at wells 1MWTO9 (25 pg/L), 1I3MWT11
(44 pg/L), and 13MWT21 (69 pg/L), and 2—'amino-4,6-dihitrotoluene at wells 13MWTO09 (15 ug/L) and
13MWT11 (12.0 pg/L).- |

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

C13MWT13, 13MWT14, 13MWT17, 13MWT21, 13MWT31, 13MWT34, 13MWT37, 13MWT40, and
13MWT51.  Through Round 4, there have been no positive detections of explosives or RDX degradétion_

080512/P o : : 3-1 , _  CTO 0343
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products at wells 13MWT15 13MWT46, and 13MWT47 A summary of descnptlve statistics for Round 4

groundwater samples for the Puz is presented in Table 3 2.

3.1.2 Lower Pennsylvania Water Beaﬁnq 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 explosives 3-nitrotoluene (0.34 pg/L) in Round 1. There
have been no positive detections of RDX degradation products at wells 13MWT28 and 13MWT45. A

summary of descriptive _statistios 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 field

parameters.-

Monitoring results throUgh Roond 4 indicate positive detections of explosives and ARDX degradation
products at locations 13SW11, 13SW14, 13SW15, 138W16, 13SW19, 135W20, 13SW22, and 13SW30.
The locations:showing the Iargest number of positive detections include 13SW11, 13SW14, énd 13SW16.
Through Round 4 RDX and HMX are the most trequently detected explosives. RDX has been detected
at all surface water locations with concentrations ranging from 0.38 Hg/L at 13SW/SD20 to 5 500 ug/L at
13SW/SD11. High RDX concentrations have also been detected at 13SW/SD15 (1,500 and 1,000 pg/L).
Concentrations of RDX degradation products are highest at 13SW/SD11 and 13SW/SD15 where 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 1 3SW20. The highest HMX concentrations have been
“detected at 13SW11 (730 pg/L) and 13SW15 (210 pg/L). '

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

080512/P - ' ' 32 : CTO 0343




TABLE 3-1

. SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS,
AND MISCELLANEOUS PARAMETERS FOR SWMU 13 GROUNDWATER
: ROUNDS 1 THROUGH 4
UPPER PENNSYLVANIA WATER BEARING ZONE

NSWC CRANE
. CRANE, INDIANA
PAGE 1 OF5
LOCATION . 13MWTO1 . 13MWT09 13MWT11
SAMPLING ROUND 01 02 03 04 05 06 07 08 09 01 02 03 04 05 06 07 08 09 01 02 03 04 05 06 07 08
DATE]| 04/26/03{ 11/23/03 { 8/1/04 | 1/23/05 4/28/03 | 12/4/03 | 7/31/04 | 2/1/05 | 4/27/03 | 11/20/03 | 7/23/04 | 1/23/05.]
PARAMETER )
Energetics (ug/L)
1,3,5-TRINITROBENZENE 0.47U | 0.263U | 0.25U 10.264U 0.215U 1.3 1.1 0.94 043U | 0.258U § 0.27U | 0.269 U
1,3-DINITROBENZENE 0.47U | 0.263U | 0.25U | 0.264 U 1.4 2.4 2.1 2.2 0.83J | 0.258U | 0464 1.2
2,4,6-TRINITROTOLUENE 0.47U 1.0263U | 0.25U | 0.264 U 19 25 24 22 31 9.5 11 44
2,4-DIAMINO-6-NITROTOLUENE 0.263 U : 0.264 U 39 : 25R . 1.4 ) 1.6 R
2,4-DINITROTOLUENE 0.47U | 0.263U | 0.25U ]0.264U 0.215U 1025301 14J 0.25U 0.43U 1.2 1.6 4
12,6-DIAMINO-4-NITROTOLUENE 0.263 U 0.264 U 0.253 U 0.25U 1.8 0.269 U

2,6-DINITROTOLUENE 047U | 0.263U | 0.25U ] 0.264 U 9.9 8.8 0.25U 0.43U 1.2° 2.1 5.74J
2-AMINO-4,6-DINITROTOLUENE 0.47U | 0.263U ] 0:25U | 0.264 U 8.6 13 15’ 13.0J 6 - 4.4 6.6 12J
2-NITROTOLUENE 047U | 0.263U ] 0.25U | 0.264 U 0.215U]0.235U | 0.24 U 2.2J 043U ] 0.258U | 0.27U | 0269 U
3-NITROTOLUENE ‘047U | 0.263U | 025U | 0.264 U 0.215U}10.235U} 024U | 0.25U 043U ] 0.258U | 0.27U | 0.45R
4-AMINO-2,6-DINITROTOLUENE 0.47U | 0.263U | 0.25U [ 0.264 U 18 18 19 18- 19 9.8 14. 27
4-NITROTOLUENE 047U | 0.263U | 0.25U | 0.264 U 0.215U[0.235U| 024U | 0.25U 043U | 0.258U { 0.27U | 0.269 U
DNX o 0.263 U 0.264 U 44 027 R 0.258 U 0.263 U
HMX 1 1 1.3 0.88 84 130 140 99 34 44 45 68
MNX : 0.263 U 0.264°U 7.1J 4.2 1.2 0.74J
RDX _0.44 U 0.35J 0.3J 0.37 J 1100 . { 1700 1500 1200 560 520 490 830
TNX . - 0.263 U. 0.264 U 1.5J 1.3J 0.258 U 0.269 U |
Field Parameters (as indicated) . :
DISSOLVED OXYGEN : 1.28 1.4 4.2 0.81 1.5 0.2 0.74 1.5 4.95 0.71
OXIDATION REDUCTION POTENTIAL (MV)] 220 385.4 461.2 295 205.6 | . 251 88.1 29.9 265 355 127 284
PH (S.U.) 4.68 417 | 357 3.98 5.36 5.32 6.27 5.49 3.64 : 3.85 38
SPECIFIC CONDUCTANCE (MS/CM) 0.229 0.233 0.255 0.192 0.829 0.64 0.773 0.57 0.251 3.93 0.262 0.222
TEMPERATURE (C) - ) 12.59 17.04 18.75 9.98 13.33 12.82 18.15 12.15 15.73 0.238 |. 21.2 10.8
TURBIDITY (NTU) 3.8 4.4 9.5 3 3 4.1 3.8 1.6 10 16.4. 25 10
Miscellaneous Parameters (mg/L) )
NITRITE/NITRATE-N 0.07 0.15J 0.1J 92 54 774J 002U | 0.19J 0.1J




TABLE 3-1

. . . N
SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS,

AND MISCELLANEOUS PARAMETERS FOR SWMU 13 GROUNDWATER -

ROUNDS 1 THROUGH 4

UPPER PENNSYLVANIA WATER BEARING ZONE

NSWC CRANE
CRANE, INDIANA -
PAGE 20F 5
LOCATION . 13MWT13 ) ) 13IMWT14 . - 13MWT15
SAMPLING ROUND 09 01 02 03 04 05 ‘06 07 08 - 09 0t 02 03 04 05 06 07 08 09 01 02 03 04 05 06 07
DATE 5/7/03 |11/25/03} 8/1/04 | 2/2/05 ) ) 4/29/03 | 11/24/03 | 7/27/04 | 1/25/05 ) ) 5/6/03 | 11/23/03| 7/29/04 | 2/3/05 "
PARAMETER )
Energetics (ug/L) ) . : :
1,3,5-TRINITROBENZENE 0.37U | 0.258U | 0.24U | 0.245U 0.345U| 025U | 0.25U | 0.242U 0.485U10.258 U | 0.25U [ 0.238U
1,3-DINITROBENZENE 0.37U | 0.258U | 0.24U [0.245U 0.345U] 025U | 025U | 0.242U 10.485U ] 0.258 U | 0.25U ] 0.238U
2,4,6-TRINITROTOLUENE 0.37U | 0.258U | 0.24U [0.245V 0.345U] 025U | 025U | 0.242U 0.4850}0.258 U | 0.25U | 0.238 U
2,4-DIAMINO-6-NITROTOLUENE -0.258 U ‘0.245 U. 0.345U] 025U | 0.25U [ 0.242U 0.485U (0258 U] 025U | 0.238U
2,4-DINITROTOLUENE 0.258U | 0.24U ]0.245U 0.345U] 025U | 0.25U | 0.242U 1 0485U]0.258U | 025U |0.238U
2,6-DIAMINO-4-NITROTOLUENE 10.258U ~10.245U lo0345U] 025U [ 0.25U | 0.242U 0.485U]10.258U | 025U | 0.238U
2,6-DINITROTOLUENE ) 0.37U | 0.258U | 0.24U j0.245U | 0.345U] 0.25U | 0.25U | 0.242U 0.485U]0.258 U1 025U | 0.238U
2-AMINO-4,6-DINITROTOLUENE . 0.37U | 0.258U | 024U {0.245U 0.345U| 025U [ 0.25U | 0.242U 0.485U[0.258 U1 025U |0.238U
2-NITROTOLUENE 0.37U | 0.258U | 0.24U {0.245U 0.345U ] 025U | 0.25U }0.242U 0485U]0.258U | 0.25U | 0.238 U
3-NITROTOLUENE 0.37U | .0.258U | 024U | 0.245U 0.345U] 025U | 0.25U | 0.242U 0.485U [ 0.258U| 025U [0238U |
4-AMINO-2,6-DINITROTOLUENE 0.37U | 0.258U | 0.24U | 0.245U 0.345U 1 025U | 0.25U | 0.242U 0.485U]0.258 U | 0.25U.]0.238 U
4-NITROTOLUENE 0.37U | 0.258U | 0.24 U | 0.245U 0.345U| 025U | 025U | 0.242U 0.485U]0.258U | 025U j0.238U
DNX - 0.258U | . 0.245 U 0.25U 0.242 U. 0258 U | . © $0.238U
HMX - 95 12 12 8.4 0.345U ] 0.894 0344 | 0.54J 0.485U10258U} 025U | 0.238U
MNX 0.258 U 0.245 U 025U - ~ - |o242U 1 0.258 U 0.238 U
RDX 12 20 17 18 1.6 4.7 2 2.8 0.485U] 0258 U | 025U | 0.238U
TNX 0.258 U 0.245 U ) 0.258 U 0.242 U ) 0.258 U 0.238 U
Field Parameters (as indicated) . e
DISSOLVED OXYGEN 11 .0.73 5.31 6.74 .| 09N 0.07 0.53 1.57
OXIDATION.REDUCTION POTENTIAL (MV | 268.2 385.1 132 1392.7 23.2 100.5 71 62.4 286.8 322 6.85 3733
PH (S.U). - : 4.2 3.56 4.31 _3.94 5.5 5.48 6.86 5.58 3.74 |- 3.98 3.26 .| 3.65
SPECIFIC CONDUCTANCE (MS/CM) 0.106 0.113 0.131 1.01 0.885 0.683 0.714 0.595 0.3 0.34 0.352 0.314 .
TEMPERATURE (C) 13.82 | 1233 20.61 9.87 14.34 10.8 17.41 14.39 . 15.89 12.28 15.66 13.29
TURBIDITY (NTU) 5.8 0.4 0.7 7.2 1.6 0 3 3.3, 7.3 . 454 10 8.31
Miscellaneous Parameters (mg/L) ’ .
NITRITE/NITRATE-N 11 1J 11J 0.13 0.05J 0.025 UJ 0.02U | 0.05U 0.025U




TABLE 3-1

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS,

AND MISCELLANEOUS PARAMETERS FOR SWMU 13 GROUNDWATER

ROUNDS 1 THROUGH 4

UPPER PENNSYLVANIA WATER BEARING ZONE

NSWC CRANE
CRANE, INDIANA
PAGE 3 OF 5
LOCATION : . 13MWT17 : 13MWT21 . ) : 13MWT31
SAMPLING ROUND 08 09 01 02 03 04 05 ' 06 07 08 | 09 01 02 03 04 05 06 07 08 09 01 02 03 | 04 05 06
. DATE 5/7/03 | 11/5/03 | 7/29/04 | 1/23/05 ' 4/25/03 | 11/5/03 | 7/28/04 | 1/22/05 ) ) 11/24/03| 7/26/04 | 2/1/05
PARAMETER :
Energetics (ug/L) ) :
1,3,5-TRINITROBENZENE 043U {0.25UJ] 0.25U f0.248U ¢ 0.28 U 1.3J 04J 0.36 J 0.291 U] 027U [ 0.242U
1,3-DINITROBENZENE 0.43U | 025U | 0.25U 1 0.248U 028U ] 18J 0.8 0.78 0291 U} 027U | 0.242U
2,4,6-TRINITROTOLUENE 043U j0.25UJ1 0.25U | 0.248 U 26 J 69 J- 26 24 0291 U] 027U | 0.242U
2,4-DIAMINO-6-NITROTOLUENE 0.25U 0.248 U . 0.77 J 0.29 R 0.291 U 0.242 Y
2,4-DINITROTOLUENE . 0.43U | 0.25UJ] 0.25U | 0.248 U 0.28 U 1.4J 0.65J | 0.238U 0.291U| 027U | 0.242 U
2,6-DIAMINO-4-NITROTOLUENE . 1 0.25Ud | 0.248 U 0.24 U 0.238 U 0.291U |~ 0.242 Y
2,6-DINITROTOLUENE . . 043U | 0.25UJ | 025U | 0.248 U - 0.28U 584 2.8 26J 0.201U] 027U | 0242V
2-AMINO-4,6-DINITROTOLUENE 0.43U 0.28° 0.37 0.27J 028U {024UJ| 3.8J 1.9J 0.291U| 027U | 0.242 U
2-NITROTOLUENE 0.43U | 0.25UJ | 0.25U | 0.248 U 028U [ 0.24UJ |.0.24U | 0.238U 0.291 U] 037J | 0.242U
3-NITROTOLUENE 0.43U | 0.25UJ] 0.25U | 0:248 U 028U | 0.24UJ ] 0.24U {0.238U 0.291 U] 027U | 0.242 U
4-AMINO-2,6-DINITROTOLUENE 0.6 0.71 0.84 0.54 028U | 0.24U 294 3.2 0.291 U} 027U }0.242U
‘[4-NITROTOLUENE 0.43 j025UJ| 0.25 [0.248U 05J [024UJ7] 024U | 0.238U 0.291-U | 027U | 0.242U
DNX ) 2.2J 0.41J 50 J- 0.238 U 0.291 - 0.242 U
HMX 92J - 140 120 100 390 640 460 410 4.5 8.1 7.5
MNX - 11 ] 6.2 : 9.34 -3.3R 0.291 U 0.242 U
RDX 430 580 - 490 480 2700. | 7700 4000 3200 9.3 22 19
TNX . 1.2 0.248 U 1.4J 0.238U 0.281 U 0.242 U
Field Parameters (as indicated)-
DISSOLVED OXYGEN . : 0.9 2.01 0.35 1 2.94 1.56 23.4 1.52
OXIDATION REDUCTION POTENTIAL (MV) 112 338 129.4 4 193.6 247.2 1073 | 561 246.7 518.6 51.9
PH (S.U.}. ) ) 5.35 5.38 5.28 5.4 5.46 5.59 7.32 5.71 5.67 5.39 5.42
SPECIFIC CONDUCTANCE (MS/CM) : 0.17 0.153 0.159 0.118 0.212 0.195 0.298 0.148 0.793 1.444 |- 1228
TEMPERATURE (C) : 15.7 1597 | 18:57 11.51 13.01 15.17 20.07 9.15 10.09 15.98 11.08
TURBIDITY (NTU) " 10 3.7 4.1 15 8.2 2.6 4 4 4.7 6.1 5.2
Miscellaneous Parameters (mg/L) ] . - .
NITRITE/NITRATE-N ] 0.86 -| 065 1.7J 0.64 1.2 0.81J - 0.13J 0.06 J




TABLE 3-1

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS,
AND MISCELLANEOUS PARAMETERS FOR SWMU 13 GROUNDWATER
: ROUNDS 1 THROUGH 4
UPPER PENNSYLVANIA WATER BEARING ZONE

NSWC CRANE
CRANE, INDIANA
PAGE 4 OF 5
LOCATION 13MWT34 : . . 13MWT37 . 13MWT40
SAMPLING ROUND 07 08 09 01 02 03 04 05 06 07 08 09 01 02 03 04 05 06 07 08 09 01 02 03 04 © 05
DATE 12/4/03°) 7/29/04 | 1/23/05 - ) ) 11/6/03 | 7/30/04" | 2/2/05 ’ . - 11/5/03 | 7/30/04 | 2/2/05

PARAMETER : : : '

Energetics (ug/L) -
1,3,5-TRINITROBENZENE 025U | 0.24U | 0.242U 0.04U | 024U | 0.24U 004U | 0.25U | 0.264U
1,3-DINITROBENZENE 025U | 0.24U | 0.242U . : ) 0.04U | 0.24U | 0.24U 0.04U | 0.25U | 0.264U
2,4,6-TRINITROTOQLUENE 025U | 0.24U | 0.242U 0.04UJ ] 024U | 024U 0.04UJ] 025U | 0.264 U
2,4-DIAMINO-6-NITROTOLUENE 0.25U ; 0.242 Y B 0.26 U 024U 0.26 U 0.264 U
2,4-DINITROTOLUENE . 0.25U | 024U | 0.242U 0.04UJ ]| 024U | 024U 0.04UJ] 0.25U | 0.264 U
2,6-DIAMINO-4-NITROTOLUENE 0.25U : 0.242°U ) : . 0.26 U 0.24U 0.26 U 0.264 U
2,6-DINITROTOLUENE 0.25U | 0.24U j0.242U ) . ' B - 0.04UJ| 024U | 0.24U 0.04UJ | 025U | 0.264 U
2-AMINO-4,6-DINITROTOLUENE 025U | 024U J0.242U ) = : 0.04VU | 024U | 0.24U 0.04U | 025U ] 0.264 U
2-NITROTOLUENE ) 025U | 024U ] 0.242U . ‘0.04UJ] 024U | 0.24U 0.04UJ | 0.25U |0.264 U
3-NITROTOLUENE 0.25U | 0.24U ] 0.242U : ' . o1 0.04UJ} 024U | 024U 0.04UJ] 025U | 0.264 U
4-AMINO-2,6-DINITROTOLUENE 0.29J | 026J |0.242U : : . 0.04 U 0.5 0.31J 0.524J 1.1 0.39J
4-NiTROTOLUENE 0.25U | 0.24U ] 0.242U ) } 0.04UJ | 024U | 0.24U 0.04UJ | 0.25U | 0.264 U
DNX 1 0.242 U . . 1.5 0.47 J 0.9 - 1.0.264 U
HMX 29 28 29 ) 25 140 110 14 . 22 270
MNX 4.5 3.3 L . 5.2 ] 6.9 33 . 3.2
RDX 460 400 440 | ) ) 650 2100 1500 140 230 110
TNX 0.25 U 0.242 U - : : . 073 | ' 0.24 U 0.26 U 0.264 U
Field Parameters (as indicated) - . : i
DISSOLVED OXYGEN ] 1 13.42 1.3 | 2.9 4.2 0.39 | 13.39
OXIDATION REDUCTION POTENTIAL (MV) 276 149.6 99.9 : : -] 1449 133.5 64.2 100.3 538 168.9
PH (5.U.) 4.97 . 5.06 5.05 . 5.75 6.26 5.65 5.53 5.04 6.51

"|SPECIFIC CONDUCTANCE (MS/CM) 0.312 0.347 0.271 ) : 0.307 0.174 | 0.24 0.273 0.329. | 0.314
TEMPERATURE (C) 10.94 18.58 12.06 : ] . : ) - 13.32 17.35 10.9 13.28 15.02 . 11.71
TURBIDITY (NTU) 6.1 21 5.5 - 3.2 5 | 13 6.2 1.3 6.5
Miscellaneous Parameters (mg/L) ) ' E : - - ) .
NITRITE/NITRATE-N 0.3J | ] 0.24J . 1 B 1 0.28 1 0254 0.28 0.33J




SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS,
AND MISCELLANEOUS PARAMETERS FOR SWMU 13 GROUNDWATER
ROUNDS 1 THROUGH 4
UPPER PENNSYLVANIA WATER BEARING ZONE

TABLE 3-1

NSWC CRANE
CRANE, INDIANA
PAGE 5 OF 5
LOCATION 13MWT47 5 13MWT51 4
SAMPLING ROUND| 06 07 08 09 . 01 - 02 03 04 05 06 07 . 08 09 . 01 02 03 04 "~ 05 06 07 08 09

DATE 12/9/03 | 8/1/04 | 1/25/05 8/1/04 | 2/3/05
PARAMETER i
Energetics (ug/L)
1,3,5-TRINITROBENZENE 0.26 U 024U ]0.242U 027U | 0.264 U
1,3-DINITROBENZENE | 0.26 U 024U [0.242V 0.27U |0.264U
2,4,6-TRINITROTOLUENE 0.26 U 024U {02420 . 0.27U | 0.264 U
2,4-DIAMINO-6-NITROTOLUENE - 0.26 U 0.242 U 0.264 U
2,4-DINITROTOLUENE 0.26 U 024U | 0.242U 027U | 0.264 U
2,6-DIAMINO-4-NITROTOLUENE 0.26 U 0.242 U .10.264U
2,6-DINITROTOLUENE 0.26 U 024U ] 0.242U 027U | 0.264 U
2-AMINO-4,6-DINITROTOLUENE 0.26 U 024U 10242U 0.39J4 |0.264U
2-NITROTOLUENE " 0.26 U 024U |0.242U 0.27U | 0.264 U
3-NITROTOLUENE 026U ] 024U [0.242U 027U | 0.264 U
4-AMINO-2,6-DINITROTOLUENE 0.26 U 024U [0.242U 0.27 U 0.5J
4-NITROTOLUENE ' 0.26 U 024U ]0242U 0.27U {0.264U
DNX 0.26 U 0.242 U 0.64 J
HMX - 0.26 U 024U 0.242 U 120 69
MNX 0.26 U 0.242 U 9.3
RDX 0.26 U 024U 102420 250 320
TNX 0.278 U 0.242U 0.91J
Field Parameters (as indicated) ‘
DISSOLVED OXYGEN . 0.51 0.81 8.32 10.19
OXIDATION REDUCTION POTENTIAL (MV) 409.9 181.2 353.3 299 254.4
PH (8.U.) 3.46 34 - 3.63 5.94 - 6.2
SPECIFIC CONDUCTANCE (MS/CM) 1634 1.056 0.673 0.278 | 0.14
TEMPERATURE (C) 12.42 18.41 8.87 20.57 5.07
TURBIDITY (NTU) 5.4 -7 10 33 9.7
Miscellaneous Parameters (mg/L)
NITRITE/NITRATE-N ] 0.05U 0.025 UJ

Data Validation Qualifiers:

U - indicates that the chemical was not detected at the numerical detection limit (sample -specific detection limit) noted. Non-detected results from the laboratory are reported in this manner.

- This qualifier is also added to a'positive result (reported by the laboratory) if the detected concentration is 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 estlmated based on problems encountered during laboratory analysis.
The associated numerical detection limit is regarded as inaccurate or imprecise. :

J - Indicates that the chemical was detected; however, the associated numerical result is not a precise representation of the concentration that is actually present in the sample.
The laboratory reported concentration is considered to be an estimate of the true concentration.
— Indicates that the chemical may or may not be present The positive analytical result reported by the laboratory is considered to be’ unrellable and unusable. This qualifier is applled in cases of gross

technical deficiencies.




TABLE 3-2

‘SUMMARY OF DESCRIPTIVE STATISTICS
ROUND 4 GROUNDWATER SAMPLES FROM THE UPPER PENNSYLVANIA WATER BEARING ZONE
SWMU 13 (MINE FILL B) -

CRANE, INDIANA

Frequency of

Minimum Maximum Range of Mean Average of Positive |Sample of Maximum

Parameter Detection Concentration | Concentration | Nondetects Concentration Deétects Detect
Energetics (ug/L) : ) ' . :
1,3,5-TRINITROBENZENE 214 0.36 J 0.94 | 0.238 - 0.269 0.200 0.650 13GWT0905
1,3-DINITROBENZENE 314 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 /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 : 214 26J 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 13GWTO0905 .
2-NITROTOLUENE 0/14 - - 0.238 - 0.269 0.125 -
3,5-DINITROANILINE 1/14 224 22J - 0.238 - 0.269 0.273 -~ 2.20 13GWT0905
3-NITROTOLUENE 0/13 - 0.238 - 0.264 0.124
4-AMINO-2,6- DINITROTOLUENE 7114 0.31J 27 0.238 - 0.264 -3.63 7.13 13GWT1104
4-NITROTOLUENE 0/14 -- -- 0.238 - 0.269 0.125 --- ---
DNX ) 3/13 0.41J 0.64 J 0.238 - 0.269 0.213 0.507 13GWT5102
HMX 12/14 0.54 J 410" .0.238 --0.242 83.8 97.7 13GWT2104
MNX 7113 0.74 J 9.3 0.238 - 0.264 2.66 4.83 13GWT5102
NITROBENZENE 0/14 - --- 0.238 - 0.269 0.125 --- ===
RDX 12/14 0.37 J 3200 0.238 - 0.242 - 580 677 13GWT2104
TETRYL 0/14 - - 0.238 - 0.269. 0.125 ---
TNX 214 0.91J 1.3J 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 (8.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) -

11/14 0.06 J 77 J 0.025 | ' 5.94 7.56 | 13GWT0805 |

[NITRITE/NITRATE-N

l




TABLE 3-3

CRANE, INDIANA

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, .
AND MISCELLANEOUS PARAMETERS FOR SWMU 13 GROUNDWATER
ROUNDS 1. THROUGH 4
LOWER PENNSYLVANIA WATER BEARING ZONE

"~ NSWC CRANE

LOCATION 13MWT28 . 13MWT45 . 13MWT46 .
SAMPLING ROUND 01 02 03 04 - 05 06 07 08 09 - KUl 02 03 04 05 - 06 07 08 09 01 02 03 04 05 06 07 08 09
DATE 12/7/03 | 7/31/04 | 2/1/05 12/28/03| 7/29/04 | 1/23/05 12/9/03 | 7/30/04 | 2/2/05
PARAMETER ' ] :
Energetics (ug/L) .
1,3,5-TRINITROBENZENE 0.258 U 0.25U | 0.275U 0.258 U | 0:24U 0.24 U 10.278u] 0.26 U | 0.245U
1,3-DINITROBENZENE 0.258U | 025U | 0.275U 0.258U | 024U 0.24 U 0278U | 026U | 0.245U
2,4,6-TRINITROTOLUENE 0.258U | 025U | 0.275U 0.258 U 024U 0.24 U 0.278 0| 0.26U | 0.245U
12,4-DIAMINO-6-NITROTOLUENE- 0.2580 ] 0.25U | 0.275U 025801 024U | 024U ] 0.278 U 0.245 U
2,4-DINITROTOLUENE 0.258U 1] 025U | 0.275U 0258U1] 024U 0.24 U 0.278U | 0.26 U | 0.245U
2,6-DIAMINO-4-NITROTOLUENE 0.258 U | 0.25U | 0.275 U 0.258 U] 024U 0.24 U 0.278 U - 10.245U
2,6-DINITROTOLUENE 0.258U | 025U | 0.275U 0.258U ] 024U 0.24 U 0278U 1] 026U | 0.245U
2-AMINO-4,6-DINITROTOLUENE 0.258U]1.0.25U | 0.275U | 0.258U | 0.24U 0.24 U 0.278 U1 0.26U.} 02450
[2-NITROTOLUENE 0.258U ] 025U | 0.275U '0.258 U | 0.24-U 0.24 U 0.278 U | 0.26U | 0.2450
3-NITROTOLUENE 0258U1 025V | 0275U 0.34J 0.24 U 0.24 U 0278U 1| 026U | 0.245U
4-AMINO-2, 6-DIN|TROTOLUENE 0.258 U1 025U ] 0.275U .. 0.24 U 0.24 U 0.278U | 0.26 U | 0.2450
4-NITROTOLUENE 0.258U] 025U | 0.275U ) 0.258 U] 0.24U 0.24 U 0.278U | 026U | 0.245U
DNX 0.258 U ) 0.275 U 0.258 U .0.24 U 0.278 U’ 0.245U
HMX 0.258U ] 025U | 0.375U 0.258U | 0.24U 0.24 U 0.278U | 026U | 0.245U
MNX 0.258 U 0.275 U 0.258 U 0.24 U 0.278 U . 0.245U
RDX 0.258U | 025U | 0.275U | 10258U ]| 0.24U 0.24 U ° 02780 ] 0.26 U | 0.245U
TNX 0.258 U 0.275 U 0.258 U 0.24 U 0.278 U 10.245U
Field Parameters (as indicated) -
DISSOLVED OXYGEN ° 0.5 ~0.26 8.87 0.55 - 7.97 0.56 0.05 1.3
OXIDATION REDUCTION POTENTIAL (MV) -34.1 73.5 144.6 55.5 116.5 - -48 -32.5 13 -21.4
PH (S.U) -9.15 8.08 7.78 8.19 6.78 7.08 6.6 6.25 '6.45
SPECIFIC CONDUCTANCE (MS/CM) 0.495 1.217 0.918 0.357 0.703 0.491 1.021 0.786 0.731
TEMPERATURE -{C) 13.59 | 17.98 13.87 13.36 25.29 10.13 12.45 14.1 10.45°
TURBIDITY (NTU) 260 - 65 50 75 19 14 8.7 2.8 1.7
Miscellaneous Parameters (mg/L)
NITRITE/NITRATE-N 0.66 J 0.15J 0.05 U 0.06 J 0.025 UJ

s ""I\

" Data Validation Qualifiers:

U - Indicates that the chemical was not detected at the numérical detection limit (sample-specific detection limit) noted. Non-detected results from the laboratory are reported in this manner.

This qualifier is also added to a positive result (reported by the laboratory) if the detected concentration is 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-specmc detection limit) is conssdered to be estimated based on problems encountered during Iaboratory 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.

0.05U




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
Parameter Detection | Concentration | Concentration Nondetects Concentration Detects Detect
Energetics (ug/L) N :
1,3,5-TRINITROBENZENE 0/3 0.24 - 0.275 0.127
1,3-DINITROBENZENE 0/3 0.24 - 0.275 0.127
2,4,6-TRINITROTOLUENE 0/3 0.24 - 0.275 0.127
2,4-DIAMINO-6-NITROTOLUENE 0/3 0.24 - 0.275 0.127
2,4-DINITROTOLUENE 0/3 0.24 - 0.275 0.127
2,6-DIAMINO-4-NITROTOLUENE 0/3 0.24 - 0.275 0.127
2,6-DINITROTOLUENE 0/3 0.24 - 0.275 0.127
2-AMINO-4,6-DINITROTOLUENE 0/3 0.24 - 0.275 0.127
2-NITROTOLUENE 0/3 0.24 - 0.275 0.127
3,5-DINITROANILINE 0/3 0.24 - 0.275 0.127
3-NITROTOLUENE 0/3 0.24 - 0.275 0.127
4-AMINO-2,6-DINITROTOLUENE 0/3 0.24 - 0.275 0.127
4-NITROTOLUENE 0/3 .- 0.24 - 0.275 0.127 - -
DNX 0/3 - 0.24 - 0.275 0.127 e -
HMX 0/3 0.24 - 0.275 0.127
MNX ~ 0/3 - 0.24 - 0.275 0.127 - -
NITROBENZENE 0/3 - 0.24 - 0.275 0.127
RDX 0/3 - 0.24 - 0.275 0.127 - -
TETRYL 0/3 0.24 - 0.275 0.127
TNX 0/3 0.24 - 0.275. 0.127
Field Parameters . )
DISSOLVED OXYGEN (mg/L) 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)
[INITRITE/NITRATE-N [ 0.06J [ 0.025 { 0.0742 0.105 13GWT2803 |

2/3

0.15 J |




TABLE 3-5

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS,
AND MISCELLANEOUS PARAMETERS FOR SURFACE WATER
SWMU 13 ROUND 4

NSWC CRANE
CRANE, INDIANA
PAGE 1 OF 3
LOCATION 13SW11 : . 135W14 13SW1i5
SAMPLING ROUND 01 02 . 03 04 05 06 07 . 08 09 01 02 03 04 05 06 07 08 09 01 02 03 04 05 06 07 08
DATE| 5/8/03 |11/18/03] | 2/2/05 10/22/03]10/27/04] 2/2/05 : : 10/27/03 | 10/27/04| 2/2/05 )

PARAMETER )

Energetics (ug/L) . .

1,3,5-TRINITROBENZENE 0.21U | 0.287U 0.242 U 024U {0248V} 0.252U 024U | 025U | 0.24U

1,3-DINITROBENZENE 0.21U | 0.287 U 0.242U 0.24U {0.248U] 0.252U 0.24U | 025U | 024U

2,4,6-TRINITROTOLUENE 0.21U }0.287 U 0.242U 0.24U | 0424 |.0.252U 024U | 025U | 0.24U

2,4-DIAMINO-6-NITROTOLUENE 0.287 U |. 0.24U 10.248U 024U | 025U

2,4-DINITROTOLUENE 021U }0287U 0.242U 024U j0.248U | 0.252U .024U | 025U | 0.24U

2,6-DIAMINO-4-NITROTOLUENE 0.287 U 024U 10.248U 024U | 025V

2,6-DINITROTOLUENE 0.21U {0.287 U 0.242 U 024U 0.248U ] 0.252U - 024U | 025U | 0.24U

2-AMINO-4,6-DINITROTOLUENE 0.25R 0.9J 0.242 U 1.3J 1J 0.252 U 024U | .0.26J | 0.24U

2-NITROTOLUENE 021U 10287 U 0.242U 024U ] 0.248U 0.252U 0.24U | 025U | 0.24U

3-NITROTOLUENE ° 021U §0.287U 0.242 U 0.24U | 0.248U | 0.252 U 0.24U | 025U | 0.24U

4-AMINO-2,6-DINITROTOLUENE 1 454 0.34J 2.9 2.5 1.3 0.24U 062 | 0.29J

4-NITROTOLUENE 0.21U | 0.287 U 0.242 U 024U | 0.248 U 024U | 025U | 0.24U

DNX 35 27J 10.248U 23J 1.8J-

HMX 93 730 130 .20 18 | 2t 210 160 81

MNX 72 3.8J 1.9 47 22 :
JRDX 610 5500 1100 77 97 60 1500 1000 390

TNX 4 : 0.62J j0.248 U 4 0.745

Field Parameters (as indicated) .

DISSOLVED OXYGEN 4.35 4.99 12.46 5.93 10.3 13.8 10.59 11.97 13.38

OXIDATION-REDUCTION POTENTIAL (MV)] 152.9 | 216 282 224.7 81.7 178 290.5 101.4 195

PH (S.U.) 7.67 6.9 7.76 -7.33 7.45 7.91 7.43 7.41 '8.13

SPECIFIC CONDUCTANCE (MS/CM) 2.743 1.024 1.439 0.365 0.702 0.278 0.251 0.361 0.132

TEMPERATURE (C) 16.45 15.2 2.72 12.14 | 14.69 2.88 8.93 14.22 2.44

TURBIDITY (NTU) 85 242 7.6 4.4 12.8 4.1 10.4 23.8 85

Miscellaneous Parameters (mg/L) .

NITRITE/NITRATE-N 23 8.5J 0.544 7.4 0.14 0.34




TABLE 3-5

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS,
AND MISCELLANEOUS PARAMETERS FOR SURFACE WATER
SWMU 13-ROUND 4

NSWC CRANE
CRANE, INDIANA -
PAGE 2.0F 3 '
LOCATION 13SW16 - 13SW19 . 13SW20
SAMPLING ROUND| 09 o1 02 03 04 05 06 07 08 | 09 01 02 03 04 05 06 07 08 09 01 02 03 04 05 06 07 08
- DATE 10/22/03 | 10/27/04] 2/2/05 ) 10/23/03 2/2/05 10/23/03 2/2/05
PARAMETER
Energetics (ug/L) .
1,3,5-TRINITROBENZENE 025U | 0240 | 024U 0.24 U 0.264 U 4 027U 0.24 U
1,3-DINITROBENZENE 025U |. 024U | 0.24U .0.24 U 0.264 U 0.27U 0.24 U
2,4,6-TRINITROTOLUENE . 025U | 024U | 0.24U 0.24U 0.264 U 0.27 U 0.24 U
2,4-DIAMINO-6-NITROTOLUENE 025U | 024U | 0.24U 0.24U 0.27U
2,4-DINITROTOLUENE 025U | 024U | 0.24 U 0.24 U, 0.264 U 027 U 0.24 U
2,6-DIAMINO-4-NITROTOLUENE 025U | 024U | 0.24U 0.24 U - 0.27 U . i
2,6-DINITROTOLUENE 025U | 0.24U | 0.24U 0.24 U 0.264 U 0.27 U 0.24U
2:AMINO-4,6-DINITROTOLUENE 08J | 0354 | 0.24U 0.24 U " -1 0.264U 0.27U 0:24 U
2-NITROTOLUENE 025U | 024U | 0.24U 0.24 U 0.264 U 027U 0.24U
3-NITROTOLUENE 0.29.) | 024U | 0.24U 0.24 U 0.264 U 027U’ 0.24 U
4-AMINO-2,6-DINITROTOLUENE 1.6 0.83 0.37J 0.24 U 0.264 U 0.27U 0.24 U

14-NITROTOLUENE 025U | 0.24U | 0.24U 0.24 U 0.264 U 0.27 U 0.24 U
DNX : 36J | 0.24U 0.24 U 0.27 U
HMX .21 15 13 0.24 U 0.54 . 0.27 U 0.24 U
MNX - 3 1.2 : 0.24U 0.27 U o
RDX 50 43 . 29 024U 0.92 0.46 J 0.38J
TNX 0.48J | 0.24U 0.24 U : ' 0.27 U

. |Field Parameters (as indicated) )

"|DISSOLVED OXYGEN : 8.48 11.63 | 13.88 6.03 | 13.12 4.9 13.25
OXIDATION REDUCTION POTENTIAL (MV) 213.7 71.5 188 203.5 ) 220 158.3 205.0
PH (S.U) 7.17 7.61 8.29 7.25 : 7.9 7.75 8.17
SPECIFIC CONDUCTANCE (MS/CM) 0.254 | 0.297 | 0.106 0.566 0.236 0.3 0.154
TEMPERATURE (C) 12.18 | 14.56 1.43 11.69 2.64 13.22 2.24
TURBIDITY (NTU) ) - 6.5 127 . 10 1.9 36 6.3 6.1
Miscellaneous Parameters (mg/L) . '

NITRITE/NITRATE-N 0.66 J 0.13U 0.11 U

1.3




TABLE 3-5

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS,
AND MISCELLANEOUS PARAMETERS FOR SURFACE WATER
SWMU 13.ROUND 4 .

NSWC CRANE
CRANE, INDIANA
PAGE 30F 3
- LOCATION 13SW22 - : ’ 13SW30
SAMPLING ROUND| 09 - 01 02 03 04 05 06 07 08 09 01 02" 03 04 | 05 06 07 08
DATE C 10/22/03 | 10/27/04] - 2/2/05 ' 10/22/03 | 10/26/04|- 2/2/05
PARAMETER . ) ) :
Energetics (ug/L) 3 : .
1,3,5-TRINITROBENZENE 0.26'U "] 0.266 U 025U | 0.24U [0.252U
1,3-DINITROBENZENE. ' 0.26 U .0.266 U : ’ 0.25 U 0.24 U | 0.252 U
2,4,6-TRINITROTOLUENE ) 0:26 U 0.266 U ’ 0.25U | 024U | 0.252U
2,4-DIAMINO-6-NITROTOLUENE ) 0.26 U - : - 41 025U | 0.24U |0.252 0
2,4-DINITROTOLUENE . 0.26 U 0.266 U 025U | 0.24U | 0.252U
2,6-DIAMINO-4-NITROTOLUENE 0.26 U . _ . 025U | 0.24U | 0.252U
2,6-DINITROTOLUENE. - : 0.26 U 0.266 U - - ] 025U | 0.24U j0.252U
2-AMINO-4,6-DINITROTOLUENE : ) 0.26 U 0.266 U : ] 025U | 0.24U | 0.252U
2-NITROTOLUENE ) ] - 0.26 U - 0.266 U . ) 0.25U 024U | 0.252 U
13-NITROTOLUENE 0.26 U 0.266 U ] . 0.25U 0.24 U | 0.252. U
. 14-AMINO-2,6-DINITROTOLUENE ) ) : 0.26 U 0.266 U 1 | ) . 0.25U 0.24 U | 0.252 0
4-NITROTOLUENE ) 026U | 0.266 U - 025U | 024U | 0.252U
DNX 0.26 U - . ' ) : - . 0.25U 0.24 U :
HMX B 0.26 U ] 0364 ) - ) 3.2J 0.24 U 2
MNX ) ] 026U ) S ] 0.28J 0.31J
RDX ' ' 1.6 1.1 ' 6.2 9.9 6
TNX . ‘ 0.26 U : : . 025U | 024U |
Field Parameters (as indicated) . ' .
DISSOLVED OXYGEN 3.7 | 10.84. 8.25 ] 9.63 9.44 14.1
OXIDATION' REDUCTION POTENTIAL (MV) - 264.7 74.1 139 : ) 2221 39.4 201
PH (S.U.) 1 7.02 7.7 8.18 - 7.84 752 | .8.07
SPECIFIC CONDUCTANCE (MS/CM 0.434 0.205 0.151 ) 0.395 0.359 0.168
TEMPERATURE (C) ) . - . - 13.65 15.14 | 2.02 ) : : . 13.09 14.39 1.63
TURBIDITY (NTU) - . 1.5 213 3.1 : ) S 2.6 5.7 4.5
Miscellaneous Parameters (mg/L) . ’ -
NITRITE/NITRATE-N . 0.025 U | . ) 0.025 U 0.26

Data Validation Qualifiers: . )
U - Indicates that the chemical was not detected at the numerical detection limit (sample-specific detection limit) noted. Non-detected results from the laboratory are reported in this manner.

This qualifier is also added to a positive result (reported by the laboratory) if the detected concentration is 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. '



TABLE 3-6 .

SUMMARY OF DESCRIPTIVE S"i'ATlSTICS
ROUND 4 SURFACE WATER SAMPLES

-SWMU 13 (MINE FILL B)

CRANE, INDIANA

Average of Positive

Saﬁple of Maximum

8/8

85

: Frequency of Minimum Maximum Range of Mean
Parameter Detection Concentration Concentration -| Nondetects Concentration Detects Detect
Energetics (ug/L) ) - ) : )
1,3,5-TRINITROBENZENE 0/8 --- == 0.24 - 0.266 0.125 - -
*11,3-DINITROBENZENE 0/8 0.24 - 0.266 0.125
2,4,6-TRINITROTOLUENE 0/8 © 0.24 - 0.266 0.125
2,4-DINITROTOLUENE 0/8 0.24 - 0.266 0.125
2,6-DINITROTOLUENE - 0/8 0.24 - 0.266 - 0.125
2-AMINO-4,6-DINITROTOLUENE 0/8 0.24 - 0.266 0.125
2-NITROTOLUENE ) 0/8 0.24 - 0.266 0.125
3-NITROTOLUENE. . 0/8 .0.24 - 0.266 0.125 It
4-AMINO-2,6-DINITROTOLUENE 4/8 0.29 J 1.3 0.24 - 0.266 0.351 0.575 - 138W1403 -
4-NITROTOLUENE 0/8 0.24 - 0.266 0.125
HMX 7/8 -0.36 J 130 0.24 31.0 . 35.4 138W1103
NITROBENZENE .0/8 0.24 - 0.266 0.125
RDX ‘ 8/8 - 0.38 J 1100 198 198 13SW1103
TETRYL 0/8 0.24 - 0.266 0.125
Field Parameters . - .
DISSOLVED OXYGEN (mg/L) 8/8 8.25 14.1 12.8 12.8 13SW3003
OXIDATION REDUCTION POTENTIAL (MV) 8/8 139 282 201 201 13SW1103
PH (S.U.) 8/8 7.76 8.29 8.05° 8.05 138W1603
SPECIFIC CONDUCTANCE (MS/CM) 8/8 0.106 1.439 0.333 0.333 © 138W1103
TEMPERATURE ( C) 8/8 1.43 2.88 2.25 2.25 13SW1403
TURBIDITY (NTU) 3.1 19.6 19.6 13SW1503
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4.0 DATA EVALUATION

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
sampllng location included in the SWMU 13 long term monitoring program. The objectlve of the long term
momtonng program at SWMU 13 is to collect nine rounds of monitoring data to determine whether
residual explos;ves are naturally degrading and to provide data for making remedy decisions for residual

explosives contamination to complete the CMS.

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 provideé technical direction

~for the collection of specific primary and secondary monitoring mformatlon to demonstrate a net loss of

contaminants and processes responsible for the loss.

'.The primary MNA monitoring information reqmrements are identified below in bold type along with

supporting information being prowded by the SWMU 13 long term momtorlng program:

¢ Monitoring data should include analytical results for the contaminants of concern and their
.deg.radatidn 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 pfincipal 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
con‘cenirations of explosives and .explosives _degfadation productions. To date, four rounds of
groundwater sampling events héve been conducted April-May 2003, October-December 2003, July-
August 2004, and January-February, 2005. The remaining 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 yeai’$ 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.

080512/P _ S 4-1 . : CTO 0343 -
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o 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 prograrh includes 17 wells. The location of each well relative to the

contamination plume is discussed in Section 4.1 below.

s Samples should be collected from points located vertically (above and below) and horizontaliy
| (upgradient and downgradient) outside the area of groundwater contamination. Explosives
contamination has been detected in the Upper Pennsylvania aquifér but not the Lower Pennsylvania
aquifer at SWMU 13. The long term monitoring. program includes monitoring welis located in the
Upper and Lower Pennsyivania water bearing zones to evaluate if contamination is migrating to the
lower aquifér. In addition, the monitoring program includes monitdring wells positioned upgradient
and downgradient of the source area, within the source plume and along the outside area of fhe

groundwater contamination.

. Thé mos__t_récent 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 anélytical 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 s'tatistical 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 é detailed statistical evaluation.

. Additional rounds of samples, beyond nine rounds, may be required to demonstrate the
decreasing trend. SWMU 13 MNA monitoring data 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 moniforirig data should be coliet_:ted from appropriate locations that are distributed both
yertically 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

080512/P - S ‘ 4-2 ' CTO 0343
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lower a‘c‘]uifer. 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.

Sample locations should consider heterogeneities in geologic structures and in the spatial
distribution of contammants Groundwater flow paths and rates shouild be fully and

accurately defined. Groundwater elevatlons are being measured during each sampling round to

- develop potentlometnc 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 fbllowing

- 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 for RDX and the degradation products DNX, MNX, and TNX.

> Routine and Other Indicator Paraméters. The monitoring data includes the routine indicator
parameters dissolved dxygen, oxidation redUctioh potential, pH, specifié cénductahce,
temperature, turbidity, and nitrite/nitrate concentfations. Other parameters that can be used to
support decision making includes alkalinity, chloride, nitrite, nifrate, dissolved methane, iron (II)

and iron (1ll), sulfate; sulfide, and total organic carbon (TOC).

> Vertical and horizontal characterization of the distribution of hydraulic conductivity and its
affect on contaminant conéentrations Information collected in nine rounds of sampllng will be

evaluated and used to characterize vertlcal and horizontal hydraulic conductivity.

> Water levels shpuld be measured to determine groundwater flow dirécfion. Groundwater
elevations are being measured at each well during each of the nine sampling rounds and the

results will be presented in the 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 pafaméters or
water types are caused by natural attenuation or may be attributed to seasonal variability.
‘The SWMU 13 monitoring prbgram includes quaﬁerly monitoring which Will measure RDX and'

degradation by-product concentrations and routine indicator parameters by season. The final
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MNA report will include the presentation of temporal plots to discern 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
2-1). These wells have been established in accordance with U.S. EPA hegion 5 MNA guidance (U.S.
EPA 2000). The moniforing 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 pdints 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

e Two clean, laterally upgradient wells (13MWT01, 13MWT15)

» Four source area wells (13MWTO09, 13MWT11, 13MWT1 7,13 MWT21)

¢ Four wells within the RDX plumes (13 MWT13, 13 MWT34, 13MWT37, 13MWT40)
e Three wells 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 138W11, 138W14, 13SW15, 13SW16, 13SW19,
13SW20, 13SW22, and 13SW30. In Rounds 4 through 9, these locations are being analyzed for
explosives only.
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4.3 ROUND 4 POTENTIOMETRIC SURFACES

-Figures 4-1 and 4-2 show the Round 4 (January 19,.2005) potentiometric surface elevation maps for the
Upper and Lower Pennsyivanian 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 Aco'ncentration trends for RDX followed by the trend for each degradation-
" by-products. All positive hits are éhown 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
13MWTO1, 13MWT13, 13MWT15, 13MWT47. 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 (Piz)

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 coldmns by monitoring well location showing
concentration trends for RDX followed by the trend for each degradation by-products (DNX, MNX, and
TNX). All posi_tive hits are shown 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.

080512/P , ’ ' . 46 - : : - CTO 0343
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FIGURE 4-3

TEMPORAL PLOTS FOR RDX AND DEGRADATION PRODUCT GROUNDWATER CONCENTRATIONS
IN THE UPPER PENNSYLVANIA WATER BEARING ZONE AT SWMU 13 ROUNDS 1 THROUGH ROUND 4
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TEMPORAL PLOTS FOR RDX AND DEGRADATION PRODUCT GROUNDWATER CONCENTRATIONS
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_ FIGURE 4-3
TEMPORAL PLOTS FOR RDX AND DEGRADATION PRODUCT GROUNDWATER CONCENTRATIONS
IN THE UPPER PENNSYLVANIA WATER BEARING ZONE AT SWMU 13 ROUNDS 1 THROUGH ROUND 4
' ' NSWC CRANE, CRANE, INDIANA '
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No Sample -This label indicates that no sample' was collected to measure this parameter during around.
Non-detect - This label indicates that the analytical result for a round was reported as non-detect by the laboratory.
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FIGURE 4-4

TEMPORAL PLOTS FOR RDX AND DEGRADATION PRODUCT CONCENTRATIONS
IN SURFACE WATER AT SMWU 13 ROUNDS 1 THROUGH 4
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PAGE 2 OF 3

RDX - 13SW19

.Concentlration {ug/L)

VConcentralion (ug/L)

Round

0.3
025
02
0.15
0.1
0.05

Concentration (ug/L)

CiNo!Sa

mpleds

Round

Concentration (ug/L)

; RDX - 13SW20

.Concentration (ug/L)

Round

DNX - 13SW20

Concentration (ug/L)

Round

MNX - 13SW20

Concentration (ug/L)

TNX - 13SW20 .

Concentration (ug/L)




FIGURE 4-4

TEMPORAL PLOTS FOR RDX AND DEGRADATION PRODUCT CONCENTRATIONS
IN SURFACE WATER AT SMWU 13 ROUNDS 1 THROUGH 4
NSWC CRANE, CRANE, INDIANA
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No Samplé -This label indicates that no sample was collected to measure this parameter during a round.
Non-detect - This label indicates that the analytical result for a round was reported as non-detect by the laboratory.
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A.1.1 SWMU 13 SURFACE WATER SAMPLE LOG SHEETS ROUND 4



Tetra TechNUS, Inc. - SURFACE WATER SAMPLE LOG SHEET _
,*_,’ag_e_i.,of__/
 Project Site.Name: NSWC CRANE, SWMU13. “Sample IDNo.:  13sw // 93
Prolect No S .N7448 CTO 0343 - " Sample Location: 13swssp
o A ' ' : . SampledBy: T
1 Stream o : E , C.O.C.No.. - 34678
{1 Spring - ‘ L
{1 Pond L v Type of Sample: -
0 Lake" e - [X] Low Concentration
B Other - ,a(,’qﬁfa’zc'-../ » -, [}, High Concentration

[ QA Sample Type

-Container Requirements =~~~ - | "Collécted } -

Explosives SW-846 8330- ool e | (@)L Glass Amber A @ B B
Nitroaromatics.and Nitramines . . . . S : ) R ~ .

Filtered Sample ‘Coﬂecied’Yes[]N;ﬁ\( 13GWT ___/LA'; £ 1.
i Z,goil ,vbf/c" L) O O.OZ//@_

g s Fimrs s (S Catoet

Slgnature(s)

‘ MSMSD | Duplicate IDNo.: h o




Tetra Tech NUS, Inc. . SURFACE WATER SAMPLE LOG SHEET

e Page_/_ of;/

Project Site Name: - ~ 'NSWC CRANE, SWMU13 - S;i_mple 1D No.: 13SW /£ 03
ProjectNo.:. . . . N7448 CTO 0343. .  Sample Location: 13sw/sp /< °
: L R - : SampledBy: = 70 fovasS
f Stream o . - C.O.C.No.: 3678
{1 Spring . - . ' '
[l Pond I .- - Type of Sample:

{l Lake L " [X] Low Concentration
] Other: . R - v ~ [ High Concentration
I QA Sample Type:' : : i, .

fTime: - 0955 - | (Viuah) @Stam) | (*0) ONTY) . | @gL) | mv) |- Na . i)

fbepth:  sSeernce N L chi 97 N 5098 258 | 2 s o
" WMethod:  Dyrce” . 441—( . 7 9/'1 ?"278"2, ol -' 4/ . /390 /76

T T TUAnalysis . . .. .- | Preservative- |- . ¢ . Container Requirements .~ - | Collected

Explosives SW-846 83 ‘ : . B . ] - T N -1
ftplosx?/'esé o 30 . T 4°c (2) L Glass Amber L ) @\lo .
Nitroaromatics and Nitramines - . ) N . R I : ZANEE B

Filteréd Sample Collected Yes[]NoD( 13GWT _ﬂ_ -F

S/ Oe | /_'+”--/'-‘/ 2
747 x1x 08 X /,.3’;: 6557

Duplicate 1D No.:

_Sighature(_s’): l. '_ — _. -. L‘.



Tetra Tech. NUS, Inc.

SURFACE WATER SAMPLE LOG SHEET -

Page of /

Project Site Name:
Project No.:*

: g Stream
{1 Spring
1 Pond
{1 Lake
] Other: .
' [l QA Sample Type:

NSWC CRANE, SWMU13
N7448 CTO 0343 =~

Time: /t’/o.

S.U)

:,.'.fSambié IDNo.:  13sw /3 ¢ C’—S.

"Sample Location: 13sw/sp /5~

C-O'.C. NO.: - §é7g S
Type of Sample:

{X] Low Concentration
. {1 High Concentration -

_».TUrbidity

) Nltroaromatxcs and Nntrammes

. § . (Visual)
ADepth: - SewrncACE s7- Vg,
Method: ™ D, < - | 7ty 6/3' , 7'/342 .
3 Analysus * Preservative ". Container Requirements
Exp!os:ves SW-846 8330 @ 'G,ass Ambe(;

" 4°C

/—/Zdﬁ‘/ ar /g

Filtered Sample Collected -Yes[]Né(L sawr_ A4 F

“MS/MSD__. |- Duplicate 1D No.:
MS/MSD uplicate

Slgnature(s)

/7 /%'/(/




Tetra TechNUS; Inc. ~ SURFACE WATER SAMPLE LOG SHEET

page / of /-

Project Site Name: ~NSWC CRANE, SWMU13 Sample ID No.: = 13sw /& 93"
ProjectNo.: , .. N7448 CTO 0343 -  Sample Location: 13sw/sp /& .

‘ ' o ‘ h o ' - Sampled By: TG ANS
1 '_Streéni":__ o o R C.O.C.No.: 378

0Sping o o

[ Pond - L i : ' Type of Sample:

~ Dlake . T o ' [X] Low ancent_rétion'.
7 [1 Other: LT o | 1 High Concentration
. 1 QA Sample Type ' ' L ' - :

_Dépm 5//1,5/123"- P

e Contamer Requirements .

\ Explos:vesSW8468330 b ec (9L GlassAmber . " esNG-
~ INitroaromatics and Nitramines R - e : e IR S i

Filtered Sample Collected Yes| | N'o)( " jsewt_ A4 F

Flowy /=5 gpm

Signature(s):

/«7 /é},@

Duplicate 1D No.:




Tetra TechNUS, tnc - SUREACE WATER SAMPLE LOG SHEET

?(Qject Site Nam_:é:j'

NSWC CRANE, SWMU13

o Sample ID No.:

. Pagé _/ of;L,

_ 13SW /9A 2.
" Samiple Location: t1aswisp /9

Project No.:

i Stream

[l Spring’

il Pond

1 Lake - .
] Other: '

" N7448 CTO 0343

Sampled By: <~ b jaif
C.0.C.No.: - 3678

- Type of Sample: .
{X] Low Concentration

{1 High Concentration

"0QA .Samplé'Typéi

ffme 308 .
Depth:- SUUAE
Method Drece 1~ )
"' Container. Requirements
: A 4°C {2) L Glass Mber
- JNitroaromatics and Nitramines . ) L
Filtered Sample Collected Yes[_]NéI)( 13GWT_ ¥ A _F ‘
Ffovsr 3 - 5y

MS/MSD

e

Duplicate ID-No.: .

Sign-at_!-lre-(s)f,,

W




Tetra TechNUS, Inc.  SURFACE WATER SAMPLE LOG SHEET .

Pagei of */_

Project Site'Name: " . . NSWC CRANE, SWMU13 . - Sample ID No.: 13sw 2 -'C']'Z-'
Project No.: - -N7448.CTO0343 - . . Sample Location: 13sw/sp 2o
e C ) Sampled By: T SO0y A
R Stream _ o C.O.C.No.: 3678
O'sping = o | | | |
{} Pond. . e Type of Sample: - ' N
I Lake R - o [X] Low Concentration N
| 0 other - S v {1 High Concentration
: ;_;[]QASampIeType _ : o L . L

Dat_e:‘~ 2.-2-05: : . -pi
Time: ~ 4235 . . - ). (Visua) | S:U)

. [Depth:. ~ Syerhcsd e V\aid7 Nj;
[Method: 'Dmécf—j- S -c/(_h( a4 d'/ﬁ 2.24

CARalysis T . . .7 [UPreservative | T 7 Container Requirements . - ...-..|. ‘Coliected

Emlosnves SW 846 8330 A : 1. sc S (2) L Glass Amber - E 6"::"?' K
Nltroaromancsanlettammes o . S : R e e

" JFittered Sample Collected Yes[]N% aowr__ NA

Floir!

65&(_/{/— .
,,/ZX23 )¢0 17)(447’

517/

Slgnature(s)

Duplicate 1D No.:.




T | reraTech NS, 1nc: . ‘SURFACE WATER SAMPLE LOG SHEET

: ,P.ag.e_/ of_i

Project Site Name: . ..~ NSWC.CRANE, SWMU13 .. -Sample IDNo.: 135w 2203 .
ProjectNo.: .+ .. N7448CTO 0343 -~ . - Sample Location: 13sw/spZ22
N S . : Sampled By: s Ay’
B Stream : R " C.OC.No.: - 3678
1 Spring - . -
{I' Pond , R , ~ Type of Sample: =
- [) Lake I - [X] Low Concentration
il Other: ' e T {1 High Concentration
] QA Sample Type: I o D e

--Preservative- | - ... Container Requirements .

plosives = " oc ' "~ (2)LGlass Amber
. INitroaromatics-and Nitramines o ) ) R

o
. .

Filtered Sample Collected Yes{ NG}~ 13GWT. A ¢

FLow  (-59pm

Signature(s): -

Dupilicate ID No.:




Tetra TechNUS, Inc..  SURFACE WATER SAMPLE LOG SHEET

B

Project Site Name:

~.NSWC CRANE, SWMU13 - .- - :S’aAfAan_e‘lD No..  13sw 2003 .

Project No.:- .~ "- N7448 CTO 0343
. @ Stream’ . .
{1 Spring
- I Pond’
{] take
(] Other:

i QA Sample Type:

| Turbidity

PageL of 4

“Samiple Location: 13SW/sD 3¢
Sampled By: T Ssinbind -
C.OC. No:: 3478 . .

Type of Sample:
[X] Low Concentration .~ .:7%;
[} High Concentration

INTU)

Contiiner Requirements

| Ex"_piBéiv_es SW-846 8330

: N 4°C
§Nitroaromatics and Nitramines )

(2) L Glass Ambef

Filtered Sample ’oouected'ves[mc}s< 1ewT__ A4 F

,‘—70;/;/ ") f;é'c./{'f .
L 29'xe ) X q47 7
539 gl

‘MS/MSD | ‘Duplicate ID No.:

Signature(s):




A.1.2 SWMU 13 GROUND WATER SAMPLE LOG SHEETS ROUND 4



| Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

_Project Site Name: -

" NSWC CRANE, SWMU13

Page / of &

Sample 1D-No.:

".Project No.: .

0 Domestic Well Data
{X] Monitering Well.Data
-1 Other Well Type:

_13GWT'0 7 é"‘#
N7448 CTO 0343 Sample.Location: 13MWTyz>/
T Sampled By: ' 775 1 4u
C.0.C. No.: 73-'66 g -
~ Type of Sample:

[X]-Low Concentratlon

1 QA Sample Type:

. Color

(Visual): -

[} High Concentratnon

‘|Date: » 7/}]/03’

AMethod: P2 0. 5/4//[*(

Temp. (C) | Turbidity |.

. lMomtor Readmg (ppm)

Well Casmg Diameter & Matenal

e 2@ PV

Total Well Depth (T0).. ./ 7. 34

‘See Low.Fldw Purge Data Sheets .

. IStatic Water Level (WL):" 8.0Z .

One Casmg Volume(g@ &7

" Istant Purge (nrs): - & 7.5' o ]

End Purge (hrs): ]/ OO v

Total Purge Time (min): 7O

[rota vl purged (ga@ 7.3

: ‘Analysis Preservative "Container Requirements . . o
Explosnves:‘SW-8\46 8330 oo : (Z)L.Glaés_ Ainbar : @No -
{Nitroaromatics afid Nitramines , e e e
Explosives SW- 846 8330 Modified. 49 . (2) L' Glas$ Amber . _ @\Io
RDX Degradahon Products . ) e S :

Initrate + Nitrite (as N) EPA 353.2 4°C/M,SO, ~ ()LHOPE - (YesNo

4

F_’ump intake @ 72

Fittered Sample Collected Yes{] Nofl -

MS/MSD Duplicate ID No.: -~ -

985 X C‘);/'é:)’l;’/féf»/ ot &t

Collected |, -

S_ignaiure(s):




: _ Teta Tecn NUS, e, LOW FLOW PURGE DATA SHEET o
. PROJECT SITE NAME NSWECRANE . . . | wELL.nD.:‘ L 3MWT o
. PROJECT NUMBER: 7448 T -y . DATE; - __/-23-05

~ Comments
. (Color.ete) ... o
5'/4"/ /’l/»(ﬁx_"g .
i CLEAR
~

Al

7]
i
——

Time Water Level | Volume [ Flowrate | .

_(Hrs.)" |- (Ft. below TOC) JL) (mLMin) | (S0
095 < $8,02° [ - i : -
JOO © R.45 /200. /20 o2 N 0,84 8.3 | 5o | & 7/
/0 | B 73 . | 2300 [//0 - | gew [2.488 | &9 | 22| 572
JlaXsa .74 | 3300 | /00 | 4.0l 106./87 ] 5.5 |//Z 1879
jO3O 8.t | 43200]| /00 3.89: Q- I8t [ O. 45| /98 | §.35
(940 R .7 £300 | fOo@ | Lot |9 /92 | 3.8 |0:86 | 959
2.4 083 | 57
o 9

Jos0 | Q.yd | £H300) fso | 3.99 Lo ;o [ 2.4 O
1100 8. 74 '730(2 l00 :3._;9‘81:‘-;‘_0, (22 3.0 0:6-/ 98 Sl
q . :

Water Quality Meter (SN) 99K /0/ CAGT L L Pump Intake A
- Control Box type (SN) -~ . CMPSL -2 T e LT T
Turbidity Meter {SN) " 2 45 8% - 3303,

SIQNATUB_E(S). _

PAGE OF




E Tetra Tech NUS, Inc. .

GROUNDWATER SAMPLE LOG. SHEET

{1 Other Well Type:

0 QA Sample Type:

{X] Low Concentration -
[]:High . Concentration -.

Page l of _L
Project Site Name: - NSWC CRANE, SWMU 13 -Sample IDNo:  13GWT O 20 5
Project No.: N7448 CTO 0343 Sample Location: . 13MWT 09
. ' , ' s - Sampled By: - cp -
" {] Domestic Well Data C.0.C. No: 2£73
[X] Monitoring Well Data Type of Sample: .

| UaAé\é

Monitor Readmg (ppm)

Waell Casmg Dlameter & Material '

‘See Low Flow: Purge Data*Sh

 |Total wett.Depth (TD): a& 9%’

Static Water Level WL}, 3,677

One Qasing-v°|umé(ga1bi o]

“Istart Purge (hrs): ‘022G

Endparge(his) {0 ‘Ff‘fl. '

Total Purge Time (mm) 80 )

rotat Vo Purged (gaug-f) 33

Analysis Preservative - -Container Requirements | .Collected
E"p"’s"'es SW-846:8330 f£c @ 'L<G_|ass_Am::'e} * [edNo
Nitroaromatics and- Nntra_mmes L . o
Explosives SW.-846A,8330. Modified £ (2) L Glass Amber @lo .
RDX Degradation Products - : . ) N
{Nitrate + Nitrite (as N) EPA 353.2 4°CHS0, - - | eyNo

(1) L HDPE

Filtered Sample Collected Yes[] N . S —2
biec '

D\Q i
- 9.7

Pump intake @ - \7 6\

MS/MSD - | Duplicate 1D No.

C\?&.L ated b\(.k(,l—élfr (aa\,vun

IS wmm;l \7 qt

o ]|

S|gnature(s)

/L

o

7

(\, >
- .’/ /’




Tetra Tech NUS, Inc. | A' - LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NSWC CRANE : . ) | WELL ID.: \3MWT O
PROJECT NUMBER: 7448 _ _ DATE: asi Jos

Time Water Level Volume | Flowrate pH Cond. Turb. po Temp. | ORP Comments

(Hrs.) | (Ft. below TOC) (L) -~ |(mUMin)] (S.U) | (mS/cm)] (NTU) | (mg/L) | (Celsius). *(m.V) . (Color. etc) .
CINS 9. ¢t7 — | AR | —— : __Ctart parge
0735 0. 05 €30 | 130 [ ¢ 54¢ | Os0 [ 110 [ 1\.86 | 93 Cleal
U 945 9.97 293¢ | {10 [ 95 95 [1o¢é 110,67 14,8 | - cleac
0956 2. 93 . 030 | 1o |5 3 1O88 [ W %y (N3 | dear
¢ 0S .00 19130 Ho 16 o | 1\.go [u.W cleac
t0\5 Q.00 250 | \\O %y o L i\96 | %7 _clear

30 g UG-
0 S
0)

6
\0 A5 10 . 01\ 7:33 100 PR AN Aear
1039 1Q_+ O\ £33
1O ¥9 0.0l K

050 — | = = 1T = 1 — | — [ — [ gFart Sanlng

77 1 R \7 27 ___Cleac -
T4 | 28 [29.9 clear | g pavae.

™

T Pump Inake \7 G oo .
LT T cbed\ca{-c& (ptwi@r (;umpl,._ :

- PAGEB_OF_}_ -

Water Quality Meter (SN) : © __ O1D0954  AK. "t
Control Box type (SN) . - T TAR\O - 13
TUrbid.ity Meter (SN)- = = . &\7 5_,‘g 05 .
SIGNATURE(S): _ N et

- —— . E Lo . Tt — o N ) s
T ) B ’ FRUECERIN B L LA PR et R . .

A




- fwen Casing Dlameter & Matenal

) E Tetra Tech NUS, In¢.

GROUNDWATER SAMPLE LOG SHEET

[ Other Well Type::

[ QA Sample:Type:

. Color

[X] Low: Concentrétlon
: [] ngh Concentratlon

- Page _( ofi“
.Project Site Name: NSWC CRANE, SWMU13 Sample ID No.: 136wt /04
. Project No.: - . N7448CTO 0343 - * Sample Location: 13amwT // -
. L ‘ © SampledBy: © 756y ap4.
{]. Domestic Weli Data - C.0.C. No.: 38689
[X] Monitoring Welk Data .Type of Sample

(Visual):

('“g/L) ‘.‘.‘ &

IMethod: ﬁf) gl,k/p/c’zc

_Saii_nity. |

. Imonitor Reading (ppm): ..

i 278 pre

' See Low Flow-Purge Daia_j $ﬁeéts;

Total Well.Depth (TD): j 74 .

Static Water Level, (WL) 9. 36

One Casung Volume(gal/L)

" [Start Purge (hrs): - /@ g ¢

End Purge (ts): /50,0

Total Purge Time (mm) 5 a
Total Vol. Purged (gl/L;

RDX Degradation Products -

S Preservative Contamet Requurements : Collected
Explosnves SW-846 8330 : 4°c (2)LGIass Amber B
Nitroaromatics.and Nitramines . . o
Explosives SW-846.8330, Modified e

(2) L"G]ass Ambe‘r

INitrate + Nitrite (as N) EPA 353.2

 4°CMH,S0,

... (1) L HOPE

Pump intake @ Zj 5

Faltered Sampie Collected Yes[] Nof] -

- 13GWT.

A

F

MS/MSD ‘Duplicate 1D No.: -

.Sig;:nat.ll‘i;e_(s):




Tetra Tech NUS, Inc. ..

LOW FLOW PURGE DATA SHEET

WELL ID.:

" PROJECT SITE NAME: - NSWC CRANE J3MN 7
PROJECT NUMBER: . 7448 DATE: //ﬁzg/o'_é;'
. ‘ : ‘. 4
"~ Time Water Level Volume | Flowrate pH Cond. Turb. DO Temp. ORP _ Comments
" (Hrs.) | (Ft. below' TOC) (L) fmuming| - (s.U) L {mSem) bNTy) Slimgll) | (celsius).] imv)i - b .- (Colorietc) -
/o0 9.3% © - I — — i~ — = . Sr’// > S ReG ”
/4 /e 0, 72 /208 720 .93 | ¢eel /2 3.2 /058 [F474 dLL4 K ’
G2 2.85 Z230 | /o0 2.9, |a.z2 )2 O0.70 | [0,42Z 1277 | CclfAac
/430 [O-6E 3200 OO 3 9/ |©.227 /2 Qe | A7 | #2729 CLEAA
/440 9.98 4000 o 13.89 l0.2/49 | /O 3.723 ] /0.03 [+283 | CiL£Ar
(459 2.99 4 700 190 3 ©9 |o.223 | /jo ©.73 |/0.98 |+283 | ctsar
(455 | /0.00 Jio0 | 8o 13.869 |g.zz%| [/ 273 | 10.93 4233 | cLstt
[BOo0 | 0,00 5560 80 | 30 |0 222l 79 O 71 | fo.80 |H2e€ | CLEAR
/5°CN — — - - ~ — - ~ - S7G - A S oLl G
Water Quahty Meter (SN)_~ : ?9 /(jc [ 4 _
;Control Box type. (SN) CMPN - /?.3/ ; ' ‘
“Turbidity Meter (SN) g 34 - g 3 03 ;‘_‘-;.- S
SIGNATURE(S) . ”“/’/ // Lo o PAGE_Z’_OF



) Tetra Tech-NUSt Inc.

GROUNDWATER SAMPLE LOG SHEET

Pro;ect Sute Name

'NSWC CRANE, SWMU13

Sample ID No.:

Pro;ect No.:

| DOmestic Well Data.
{X] Monitoring Well Data
- ] Other Well Type:

.Page_ \ _of _Q -

3GWT N R
N7448 CTO 0343 -  Sample Location: 13MWT y = - .
T K Sampled By: Go e R
C.0.C: No.: 3673 '

. Type of Sample:

{] QA Sample Type:

[X] Low Concentration
[} High Concentration’

Turbidiiy |

‘ Monitor Reading (ppm) -

“qwel Casmg Dlameter& Matenal .

Type: a\ ‘P\/ «

o Se;Lo_w Flow. Purge Data Sheets

Total Well Depth (TD): 2\

{static water. Level (WL): b S

One Casing Volume(ga([):q (o

Start Purge (hrs):- B! l& 5

End Purge (hrs): -\ b S

Total Purge Ti Time (mm) \\\(\

Total Vol. Pur ed (ga avn. .

Analysis

. Preservative

Contamer Requlrements

_Collected

Explosives SW-846 8330;. '

. ! .4°C @L Glass Amber
Nitroaromatics and Nitrdmines L .
Explosives SW-846 8330, Modmed 4 . (2)L Glass Ambér ‘o
RDX Degradatlon Products ey C U - :
Nitrate + Nitrite (as N) EPA 3532 4°C/H,S0, (1) LHDPE |~ YediNo

OBSERVATIONS /NOTES:

. Fltered Sample Collected Yes(] NX

Pump lmake @ ~ \q

C1B3GWT____ F

IR

5.50

Vs omz ,@ Q. caob&\

O\L;\—

Clrcle i Apphcable

_MS/MSD

——

Duplncate 1D No.:




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

| SIGNATURE‘S)/ ~Jbbo—kdé=¢* B

PROJECT SITE.NAME: NSWC CRANE WELL ID.: - VA (eun T\
PROJECT NUMBER;: '~ N1245 DATE: A~ .o
Time Water Level . Volume | Flowrate Cond.
8BS D 5O - - - ~ ~
NANWNS| .6 S N.O NERS - - -
NAXRSl 5. 69 Q.0 Noo | S\ L0023 233 ‘
V205 S 6. % 3. NGO 190 ] OO0l 29 | SO 12630 W
25 B, %\ b | "ol Ao%| . o8N V% _[|1.05 [ \ang [2RL N
\23s5] .o ND.e AR [0 ,oxal 12 [6.66] vo ,W[239. n
V2RS8! (.o O Q. .l ag [N o] +0=R6 | W -39 2. F¥21360.9. H
N3\ S L. O4H N Y0 | BSOS 1 ,0%F Vo L. 18] 9.9 1364.Q U
\2<El .o 7 . bl VSO | N0p]l .09 1. V& 1&-09]l 9.99 13919 b
YWMrS| (e M MV Yse [ 2991 .09 9 [899[9.9¢ R¥.¥ 2
NWMNAET eV 1B 6] VS0 2. 961 0% 1|85 | 999 | BFe.s v
YWD G . Y9 VN T YSD [ [ DAv] o9 K. S96 | 9.9% 12391.( ’
WMas | (s . YD 186 YSo [ 3.94 [V.ov 1 182321 997 [A99.3] 1
NN S Lo OoX Q0. \ | YEol 392 V.0a | 2.515.33] 9.9} 129493 H :
NSRS L. o AN.el VSOl D99V o) 2.3 15.2V]19.%7 129230 &ém%_@a,_\_&?___ -
Water Quality Meter (SN) 9 a ¥ Saysy AN Pump Intake
Control Box type (SN) . \ B 5<% o .
Turbidity Meter (SN T NS 36 ARo02 T L

PAGE_QOF. &



Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page

of_&

i?roiecf Site Name:*

' . NSWC CRANE, SWMU13 .

Project No.:

"N7448 CTO 0343

(] Domesti¢ Well Data
X] Monttonng Well Data
{] Other Well Type:

I QA Sample Type:

Date: P 22

Sample_ ID No.: .

_ Sample Location: 13mwT (%

SampledBy: . €D /T F\ _

-C.0LC. No.:. 35 72
Type of- Sample

 iaawt ‘\t@t{»

{X] Low Concentratlon
|] ‘High Concentratlon

<

-\
_ |Monitor Reading (ppm)

1 pH - Temp. ' | Turbidity§ . .-00: - {. ORP :| _ Othes
Nrime: /340 isua) |- s.0) Lasiem) ) (0 | omw) ) gty | i@vy- | KA
Jmethod: ilgdder CleAan ) 5.58 |a.595| /%39 - | 3.3 .| 929/ | gz.4. | —
EQ&@E.DA
loae 238 o5 - | volume Temp. (C).] . Turbidit  salinity-. | - Othe
[metroa: Dladder punp L R

Well Casing Dlameter & Matenal

" IType: /&// PVC

Total Well Depth (TD): X5 407

- See Low Flow Purge Datg 5§

Static Water Level (WL): \3. 95 ’

Jone casing Vofume(gal@n?i o3}

" lstait Purge (trs): - /270

End PUrge (hrs): . /. 335

Total Purge Time (min); 8:, -

' 'TotaJVlP jed (g

Analysis . Preservative

Contamer Requnrements L

Explosives SW-846 8330 . o /t’a«/m'* s R TP ad R
. ' : X 4°C - . LGlass Amber R - {esiNo
Nitroaromatics and Nitramines - ) 3 }ﬂ R s
EXPIOS!V'Q? SW-B46 8330 Modified S v 0 o 3 L Glass Amber - 2 T ’ "@NO .
RDX Degradation Products . e . S L L
INitrate + Nitrite (as N) EPA 353.2 '4°C/M,S0, % . -(f) L HOPE b - esiNo

Eiltered Sample C;)Ilected Yes{j Noﬂ/ : 'méwiFv-———"‘“‘P‘ :
Pumpmtake@ O .39 < \OC .

'[~»3

A5 -'6‘0, ‘
95 ’
69 (. \m :

&e(%\(,m’(e(} b\m&Ac( powe (>
‘MS/MSD

| Duplicate ID No.
%5

3¥Downsosol

'Signafure(_s): .




. Tv-etra Tech NUS; Inc. LOW lFLOW PURGE 'DATA SHEET :

PROJECT SITE NAME:

3 MW B

NSWC CRANE WELL ID.:
PROJECT NUMBER: 7448 DATE: L AS /oS
. (
Time Water Level Volume | Flowrate pH Cond. Turb DO Temp. ORP Comments
(Hrs) | (Ft.below TOC) | (L) (mUMin)] (S:U.) | (mS/em) | (NTU) | (mg/L) | (Celsius) | (mV) (Color. ete)
A2 A0 13 .99 — — — — - _ — — — Stor nurge
1Yo 5. 23 1,535 | 139 543‘5 i 7 68 | Yo 77 [\ YS 1189 clear *
2730 {4 V9 2535 1 Vo0 | 8.50 [, 745 Y b | VW99 | W \7 |(03.@ dear
PYIge! 1430 5. 735 10 1 6.51 |.7\4% g4, 4 | {3 e Ud | loa. S cleac
50 (420 Y. 935 | 120 [ S-6W [ -og% | A [ Vg | Ul | 93.0 clear
BoOO (430 €125 [ 150 16.69 | ff% | 5.7 LOT7 [ +.59 | 784 c\ear”
B to |- (U 3N 2335 | 190 16.57 71 630 | 2.9 [09% | sl [¢X.9 ¢\ear”
Pao | - il B UAS [ V10 [ 57571 607 [ %6 [09\ | %56 |63 % cleac
1330 1. 2 3 5,525 | 110 | 558 | +@°6 | 3.2 0.9 /{45 | €3.4 ey
1335 ;4.2 3 [06.075 119 5.58 . 595 3.3 .9/ /£ 39 2. ¢ . CLLEAR
/340 e — - - - — —_ — ~ TH9ct Sampi ~E

W.atér Quality Meter (SN).+ ' o110
Control Box type (SN) - LM
Turbidity Meter (SN) SV

 SIGNATURE(S): £

0 Pump Intake S Aa0.357 bToc .
G T TeRcaed S adker g |

PAGE/NOFD,




GROUNDWATER SAMPLE LOG SHEET- -

. '."T,étrarechNus,.mc.-

- Page

P

' . Project Site Name:

' NSWC CRANE: SWMU13 .

Prolect No.:

'N7448 CTO. 0343

. Sample Loq'a_'tion

[] Domestnc Well Data
X] Moriitoring Well Data-
{1 Other Well Type:

{I QA Sample Type:

Date 2 /309

Sample ID No:: .

13MWT\L

Samp’led:By: S GO

' C.0.C.No.:

Type of Sample -
[X] Low Concentratlon
.'f1 High Concentration -

3677

IHS

' ',‘ Method glaa«ie( (N-v;r\P

Monitor Readmg (ppm)

Well Casung Duam_eter & Mat_’eﬁél '

i e

WL
{Type: 2

Total Well Depth 'hD) A737°

Static Water Level (WL) LY 58/ S

One Casmg Volume(gajﬂ g. Dl

0850 ¢

- -Jstant Purge (hrs):

Wilo

End Purge (hrs):

. Total Purge Ti Tme (mln)

Hoz‘ 1

Analysis -

- -Preservative . -] .

' ~"Collected

Exploswes Sw- 846 8330
iNltroaromaUCs and Nltramlnes

40Q . .

’ Contamer Hequtrements

(2) L Glass Amber

“ f:.'_o i

Explos:ves SW 846 8330 Modlﬁed
RDX Degradatlon Products -

ac

> (2) L Glass Amber o

RZEL

fedMo

. Nitrate +Nitrite (as N) EPA 3532

4‘>_

" 4°CH,S0, — |

(1) L HOPE

Pump mtalfe @ R:l 38

JFitered Sample Collec&ed Yes[] NoL)/

7 yToC

&C&\CQ&CA\ k\o&&lf GO\.\M?

:Duplicate:1D No.

—~ .58

TTAED =17 gl

RES

;'Signat.ure('s,)‘:




" Turbidity Meter (SN) -
- 'SIGNATURE(S): _ &7

.‘ Tetra Tech NUS, lnAc.. ,. 'LOW FLOWPURGE DATASHEET

PROJECT SITE NAME: ~ NSWC CRANE ' - WELLID.: __ V5 MWT S
PROJECT NUMBER: - N1245 ~ - . DATE: _ 3/3 /05

Time Water Level Volume | Flowrate pH

(Hrs) | (Ft. below TOC) ‘| (miLicisl{iFiia:
CE50 R
9O Y {
0910 15.96 X
0920 |~ 5.9¢L 3
0920 1$. 9L e
0940 16.99 6
0950 5. %6 7.

2
;
10
\

Temp. ORP Comments
{Celsiug) | .(mV) .} = (Volume & Célor)
e Sleav) purgs ¢
A% (U3 | == slighdly cleudy
A 13987 shight\V  clowdy *
.06 37741  shgwtly  clowd(
.09 [3L4.0 c\ec.c ’
1229 [BANDE _Clea
iR hE 13934 c\eac
kl_\ P 7253.\ \ear
IR 46 36K 1 clear
A.Yé 13577 (lear.
i\ 67 BS7.2 Fcleas
i\. 78 [367.9 ol 2o
226 1327.7 _cleay
(3. 0% "7)77.§ cleu v
\7)\ a9 27513 . (Led(l, GV\A e v
— |1 St gamfle © .|

pe———

-J
1!

o
f
J
o
I O
‘\_\SW"J\IO\')"V"O—F"‘U\’:{

1000 9.7
0 to (5. 9¢
{1C A0 19.99 .
l0 30 {S. 9% Ll

N R A ot I

~olopolo | G oo R
NS
.\]

[0 &0 (S 70 BN
> 50 15.9¢ 13
i\ O 16,08 )

L1349 — S —

R foilorfod - Rafafo | E

;/
C
n i N e S e N R e R B R I
o\vmo\(xm
P
5 N
o
O
LRI ool B
AN~ BOLY _\immg_w?);w =
230 0 o fad £ P P B B ) S B
wrhR—l=holelicsolos

hrt
t -

(
|
|

Water Quality Meter (SN) /. OVD095¢ AN

CthrolBOX type (SNJ ST [V\Q \O - ‘1’1)\ R g
T L e

T Pumpimake B2 3% BlOC
L LT ANkl WAy peip

 PAGER OF -




: m Tétra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET
Pagej_ of Q

Project Site Name:

' NSWC CRANE, SWMU13

Sample 1D No.:

Project No.:

13GWT | 70%

Sample Location: 13MWT |7

{1 Domesttc Well Data
[X] Monitoring Well Data-
] Other Well Type::

_N7448 CTO'0343:

Sampled By: CD /TR ~

C.0.C. No.:

-~'.‘f'~3469
Type of Sample: EEEEE

X Low Concentratlon '

0 QA Sample Type:

“Turbidity :

Volume.

| m—— YA Mv;p '

© [Monitor Readmg (ppm)

Well Casmg Dlameter & Matenal |

1

e 27 Py

.* ‘See Low Flow.Purge Data_'shgét( =)

Total Well Depth (TD): 10.30.” |

Static Water Level (WL: 1-0.. 007

{one casing volune(gai€d: 6. X\

1Start Purge (hrs) : () 9 35 .

_{End Purge (hrs) ARG

Trotat Purge Ti Time (mm) \70

. Analysis .

s Containet Requlrements

Explos:ves SW-846 8330 -
antroaromatlcs and Nitramines

(2) L Glass Amber

Explossves SW- 846 8330, Modlﬁed
ROX Degradation Prodicts =

-« . (2)L Giass Afmber

JNitrate + Nltnte (as N) EPA 3532

4°CMH,S0,

g

()LHOPE _

Fillered Sample Collected Yes{] il
' [Puinpidtake @

. Duplicate 1D'No.

— T

~Aoeo
\o }()( \B'ﬂ

\ 63 9«1\

610(5'&«3/;?(\»«/’? :

Slgnature(s)




[ TE|rererecnnus,. e, LOW FLOW PURGE DATA SHEET

© 'PROJECT SITENAME; ©  NSWCCRANE i .~ " ' "= ' . WELLID: * \3 WWT V7
'PROJECT NUMBER: ' . 7488, . -~ - ir T : . - ' DATE: ' - _7A3./65

e

o
x| -

| Time |- WaterLevel "| Volume | Flowrate
" {Hrs) |- (Ftobelow TOCY |+ (k) - [{miUMind | (S
0839 | \NQ.QpO . | ~— | —
045 A0 0X ¢ ] P00 L 56
0055 | 0. [> __[2.30 | (%o

Comments .
(Color:ete) .5
1 Stavk pavaye

7L clear

T ToEI [ bt [ Seal elear

i3
= -7( %
[ ont
ool
oy
s

I3

| 1o
ACLS -] O eV O 0.

T e TG4 Toca [50.3 1 clewr

B b

1035 TR 1o 7 [ ok3 [ 10-a% [ 38 b [ iclear

W

\7: (1021 {628 1 308 dear -
LS | 20801726, 9 [ciaa
Ok | g ) 6l Telear
AT A7 U s olead
L1941 clece

L elea”

£

11045 .o (8. - 100
eSS | 10,37 Z
1S O& _1:93;
s N o Tl f0:
e | Weoh T M.X0 [ 4C -
P 1136 39 AW B0 60
BWHS [ 1399 B0 | £6
Wwoes 1 S 113,08 | EO
Wos | i Op 4, 2 [ 1XD

TS
193¢ [ 4
XN .09 | [ S.wo: [t ]
6150
7.5 Q
(@)

e Lel o)+

83 25 PO I B
gs

[o5c T 2o [l ] e T |

_— e

L

FNQE R
s
N
(o4
)b |-
o
1

V315 __10.0¢ 15 «4C: llO' 1

,
0
o

N A 5 Nt o A o ol o e

A3 L
» : S ﬁ ":-'.,_:.' »C[\?“_J’ - :
O | eleay ; @A Dlurg L

PQCQ‘“

)
| PR

e BTNy S A AV

\
\
\
\

A0 e lack compiag

WétéﬁQuality Meter (SN)L-E‘  O\DO 956 AA L
. Control Box type (SN)- © - MPlO — W7 '

Turbidity Meter (SN) . U175 18073 .
' VaZ 2 e~ A

SIGNATURE(S): __ "7

‘ | ‘ | ‘ | \ |

| Pumpintake .- 16337

PAGE_ OF A’




TotaTechNUS, e, GROUNDWATER SAMPLE LOG SHEET

Page \ of Q

Project Site Name;" - ‘NSWC CRANE, SWMU13 - .~ Sample 1D No.: - IsGWTa _Lo%:
‘ProjectNo.: ~ - S - N7448CT0O0343 =~ . . Sample Location: 13MWT -
o o S o SampledBY
I Domestic Well Data - : - S -« - C.O.LC:No.: D
[X] Monitoring Well-Data' - AR e R .Type of Sample.(.,.‘» :
(] OtherWellType: . = . ° .- 0l [X] Low Concentratlon
1 QA Sample Type: IR ‘

‘ 4 - "] -Volume  { .
IMethod B\&&é\g( burmp | ‘
IMomtor Readlng (ppm) T
- {Well Casmg D|ameter&Matenal o o | RS (Rt K
e 7PV . |. " SeeLow Flow Purge Data Shests”
TotaWellDepth 0y V7. 267y . o . 1 T T
lsaticwatertevergvey: 90l - ] o] o BT
One Casing Voidméigala) caal ol
"StanPurge(hrs) 10 - R > ,
End Purge (hrs) \9\ 59 L N .
Total Purge Time (min):© 30 T L 7 N

' 'Total Vol. Purged (gal@: 9 ‘&6

: Contamet Requxremenis

Analysls . »
wci o | (2)LGlassAmber "";,,_: @ |

Explosives SW-846 8330

Nitroaromatics and Nitramines =

|Explosives SW:846 8330, Modified . -

RDX Degradation Products o . ] ) ) . L
Nitrate + Nitrite (as N)EPA 3532 - - 4°CMH,S0, - N (1)LHDPE R @eyNo L

Preservative

e°c S (2)LGlassAmber - _ @Ng

IR v (7 4 T
.t.~“ Sl

3.65(7&33 ﬁm@;\*

JFittered Sampte Collected YesfNoW" - 13GWT-__
. . . / :
- JPump intake @ 13.37° ‘)TO(

Bl

Signature(s):
1" Dupticate 1D No. S e




Teltra Tech NUS, Inc.” | LOW FLOW PURGE DATA SHEET o P Lo
o S CWELLID.: \"M’\WT al
DATE ::ﬁ VAR /oS ', =

- PROJECT SITE NAME:  NSWC CRANE
" PROJECT NUMBER: . 7448 _

-»Comments
i -(Colorete) ;7
ot~ [\MVCI() :

o
xI.

Time | . Water Level Volume | Flowrate

. (Hrs.): | (FtibeloW'TOEC) | - (L) " |{rlMing | i

ez}l

76@ &l " cleay |

s elear

MG
S|

g, %Z - eleaw
72.0:|.  .cleap - =

9 73 | (7.9 clear

9,08 : .;6‘&-6-‘- 2 _olear

-. 9.09 50.5:] ° cleew

A ‘ AR a\e ot .

- ;9, - 5 ‘5'5.-(":: - cleak; end puatae -
- [ S‘(’N“’C SGNWB‘C v

\b
V\»\oo
p
LN
_ _F’ |
sl

e

Q

e
O

:
O &
4l

s O
\

N

Plo

NO

~lwkoba

- I

o=
1= olopaBl

me%M??wwﬁw,

\
;,_;f.;\
\

W AT A

)
b}
\ohaatolo

=)
)

SN
O
{8
-F
ol

L4 ~

R ~ -

- B
K RS R3S I

9)
ARM
(o
\oho
bd o)
o\
:% i
rikn
™

I
\
\

Water Quality Meter (SN - Ot D 09 5 é /\ A

. Pumplntake .l o ABLB7 Te

- Bontrol Box type (SN) ». = Do Oﬁ
Turbidity Meter (SN) ", - "H\ 73 =

| SIGNATURE(S): £ZEtn (s
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revaTechus.ne. - GROUNDWATER SAMPLE LOG SHEET

Page ) of Q.

Project Site Name: “NSWC CRANE, SWMU13 Sample IDNo.:  “ 13GWT ‘KO >
 Project No.: - A ' - N7448.CTO 0343 - Sample Location: 13MWT o <6 -
' " R T ‘SampledBy: G SN
{} Bomestic Well Data - o , : ‘ - C.OC. No.: . 3€¢73
[X] Monitoring WellPata. =~~~ 7 © . Type of Sample:
[} Other Well Type: = C Y o " X} 'Low Concentration .

I QA Sample Type:

- [} High Concentrahon '

ate: D -\ -5 T cotor | e T sc [ Temp. [ Turbidity |
Time: B\(L&&LY é\/m ~(Visual) |- S. : 1. o V
< 4 2.03% . :

bl J-N-00F Votume | pH 7| S.C. | Temp.(C) | Turbidity | ~DO | satinity
JMethod: g\o‘&&&\,'. I

Monitor Readmg (ppm) —_

jWell Casing Dlameter&Matenal ) : Lo )
Type: a“ ©V¢ R : g SéeLow,FIow_Pdfge;»Déta;S'hééts )
VTolaJWelIDepth(TD) avaels o R R

Static Water Level- (WL) ')& 93
Jone Casing Vo!ume(gal(ﬁ))% 27 i
Start Purge (hrs): oq 50 ‘
|End Purge (hrs): 5N g&o
Total Purge Time (min): &\\0
Total Vol Purged (gaVL) \q

: ‘Analysis ' » . Preservative -Containet Requirements Collected
- |explosives sw-sasg3zo: . . - § ... | — N ‘ »
i ST o o '4°C - . E )L»Glass Amber : No

Nitroaromatics and Nitramines. - * T - ) . o ®R : : _ :

Explosives SW-846 8330,Mo_d4ﬁed_ . 42°c OQ)LGIass Amber o 1 (Yedmo.
RDX Degradation Products - L . P P o 1.
Nitrate + Nitrite'(as N) EPA 3532 | 4acmso, | . (1)LHDPE L . vyemo -

v* M\f\\m\_,\a\ &\‘(‘"\QQ_Q

L\QQQE\_\& A\u \-u \/(YJAA

GBSER‘VAﬁQNs‘TNOTes

" - |Filtered Sample Collected Yes[]. Nc% g '13GWT_;++-F‘ . (;\_7 2\%

Pump intake @ js ' : : . ’\'—?)'—7_7—'( \(03\ ‘
\.-O\_ \/CAO\G &DS( o @V‘ﬁ\(\) A~ o\\x_\\

é\@\-\(\ Xv\\'\o\'\ 5()\“-3(5\.\\“\‘.
Circle'if Applicable: 7 = - np G ST
MS/MSD Duphcate 1D No

| gsmw“;g_s;;@\-w%@:m PIPRSSN SN W VWV S S

H

&a"\m6

"




.Tetra Tech'NUS, 'lnc. .

PROJECT SITE NAME:
PROJECT NUMBER:

'NSWC CRA

NE:

 LOW FLOW PURGE DATA SHEET |

7448

WELLID: . YRenuoS Ay

- DATE: *

- AT SE

Time “

Water.Level '

'(Ft. belowT0C), | -

Volume

L)

Flowrate |
(mUMin) - (S:

" Cond.

|- Temp. . |-

N Comments - = .
'(COIOI’.etC) -1

1 (Hrs)

BRSNS

K

P

Li(ceisiis) | (5

1O/

2.0

RN

BEAA WA

SN e, A
: H 0 .
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SN.<S |

Jik

a7
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Sl
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| ~fe.:rarecn~us; v GROUNDWATER SAMPLE LOG SHEET

i Page 1 of i

'. Pr01ect Slte Name AR N_SWC;C_R'ANE, SWMUI3 . 'Sample ID No 13GWT2 1 0‘5
E Prolect No.: . j SR ~ N7448CT0O0343- .- Sample Location:- 13MWT33 '
- T T - SampledBy:_ l CD
.[] Domestic wéi Data R : SRR - CO.LiNo: gé73
[X] Monitoring Well Data - . T 2Type of Sample s
[1 OtherWell Type: S St o [X) Low: Concentratnon :
1 QA Sample Type: R " [I High-Concentration - -

‘JDate: D~r/l/05'j: S | ipH | sc. , y.{" DO ' | Salinity | = Other ~
|Methoa: bladd er : {)w«mp  FEEE | | Y Y N
Monitor Reading ppmy: —— (| + © -y 4 Voo f e ] ) BT LT
Jwen Casung Dlameter&Matenal R A ST R I / :
Type: PVC R N ' SeeLow Flow PurgeDataSheets/ S
{Total Well Depth (TD): ,D:A.S_’ D R N S S e

]

" Istatic Water Levet (wiL): - 11 HZ : 1 R / S

One Cdsing.Vdu%ekgaid)::é.ésk . T | o

" start Purge (hrs): I ALES ( RS T & /K I
End Purge (hrs): IL*‘H‘S L : 1 / I !

Total Purge Time (mln) IQO :-; S § 4l

Preservauve,

'Contamer Requlremenls Collected

+ |Explosives SW-846:8330:
Nitroaromatics and Nitramines: _ _
" {Explosives SW-846.8330, Modlﬁed o
ROX Degradauon Products . . . . . .
INitrate + Nitrite (as NYEPA3532 - = " |- 4°CH,SO, | - (I)LHDPE T edNo

'40 I T (2)LGIassAmber L @@

4°C - . o (2)LGlassAmber e ’ @No

Flltered Sample Collected Yes[] Noﬂ/ ——— . » ) .

. Pumplntake@ ‘7 65 bTO(_, . » L ,_' ‘ “"V‘\L&7' o : S

Aul\whcl blac\A,e/ Qun\p4 - \ 03 C \67) w‘ ?O al o
o = Ké,é_ﬁ.b

Duplicate 1D No.:




Tetra TechANUS, lnc.. | LOW FLOW PURGEDATA SHEET . |

PROJECT SITENAME: ~  NSWCCRANE . D ~ weLLip: - VDYWWT 3]
PROJECT NUMBER: 7448 - B T WA A LY

" Time |- WaterLevel | Volume |Flowrate| pH | Cond. | Tub. |* DO | Temp. |
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| TetraTechNUS, Inc.. .

GROUNDWATER SAMPLE LOG SHEET

Page \ of Q

"Project Site Name: -

NSWC CRANE, SWMU13 " -

Project No.:

‘N7448 CTO 0343

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

‘Sample ID No.:
“Sample Locatlon
‘Sampled By

.C.0:C:No’:

| 0 QA Sample Type:

M (‘ ’[”) v-: B

Type, of: Sample '

. 1.3Gwml+ 93

A3MWT 34

D TR

3569

X] Low Concentranon )
a High C_oncerptratnon,

Do

-f Volume

5.5

1.20.

“IMethod: k\o&t{ pM“\P

IMonitor Reading (ppm)

[~

) Well. Casmg Dlameter& Matenal N 5 S Tl
o e A7 PUC See Low Flow Purge-Data Sheets. -

rotal weit peptn (ro): Q2.4 O

Static Water Lével (Wi.) r‘ é‘ |

One Casmg Volume(gal@ lC A3

- |5tart Purge (hrs): \3“‘*‘)

End Purge (hrs):. L5905

[Total Purge Time (mm) l AY O

" Preservative

Container Requurements )

Em!osuves SW- 846 8330

- 4°C (2) L Glass Amber . o
Nitroaromatics and Nitramines . o
Explosxves SW-846. 8330 Moduﬁed ‘e - S (211 Glass Amber
ROX Degradanon Products - T

4°CIH,SO0,

; Nmate,f Nitiite (as N) EPA353.2 -

-{1) LHDPE -

.MS/MSD

‘Duplicate 1D No.:

Fitered Saimple Collected YesNol” - qaewap-\_.a.*

Pumpintake.@ \/- 53 bTOC Aedicated bl.,gnq( Q“MP /{{(

. o asmim g ..

“L”‘B L




: Tetra Tech NUIS, Inc. | LOW FLOWPURGE DATA ;S.HEETV _.

"PROJECT SITE NAME: NSWC CRANE ot e wELLDE (3 w34
" PROJECT NUMBER: . (7448 0 . i n ... DATE: - : 1. N3 /05

N pH o .'E....

Time | Water Level [ Volume
(Hrs.) |- (Bt.below TOC) £ iy
345 5,6 —_— T —
\3 56 €. %9 | 200 | 156
L& 05 €\ [3.00 | 100
s 6. 29 G0 | W0
s 1 .5 1580 | 40
1435 .3 17.¢co [ 10
WS | .37 1%.30 | 120

6

6

Comments

(Colorete). =
, T L MH— pwc\e :

-.3\65 A EREEIERIRER I NI cle; -

I

ol—

ey £.9 ReE ] WX w0l ceNea
XYY V2221 Dol [V35.5] ~clear

1 aAE7 T4 T Vo6 ] N.LO 1\RS7 ] elear

6. WX 88 | 8¢ VS W78 T weid |l ilearm .
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' 171 5.5, L 30: R0 g1 9759 . c\eo\f, @‘M\ pv\ro\Q '

SO PNTYC

1466 7 T L0 | V=0 |
_(LSG'S- Z 11666 | 1o
. ,g__lc- A v
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ololldlole
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|
b
|
(
\

- Water Quallty Meter (SN) | , O‘- D 0 9% 6 . )A\ A L | - 'Pﬁmg'ln_iéke'- L7‘5% ‘/‘»i' ETOC i )\z&ka(\eo\ blodder
“Control Box type (SN) -- ' - MPIO =~ \Oj‘? T T R S T e peep
> I+Lzs- p$oz N

- Turbidity Meter (SN) L
. SIGNATURE(S): _
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m Tetra Tech NUS, Inc.. .- GROUNDWATER SAMPLE LOG SHEET ‘

‘ Projoct SiteName: . NSWC CRANE, SWMU13  Sample-ID No.: - 13Gwr3’703

Project No.: © . N7448CT0O0343 - - Sample Location: 13MwWT:37:

S , " SampledBy: - _CU._ -
{I" Domestic Well Data o - €C.OLC.No.:- 38773 . .
[X] Monitoring Well Data™ - O Type of Sample: o

[} OtherWell Type: =~ .~ . L : [X] ‘Low-Concentration -
ﬂQASampleType o S o S

[I: High Concentration .

. “Color. |- pH | s.cC. . .Turbi'dity . DC . O
1'3 OO A 1 visuah | s.0) ' (°C) : (NTU) gy |-
' \eor |G, - 1:30. )

‘ ,'Date l/a./as .
IMethod: Bladdey mm[o
MomtorReadng(ppm) —— L N _ SO [T 3 B
Well Casing D|ameter&.Matenal DT A {1 . N // ‘
- Type: Q” PVC ) N o _ See Low Flo'wrPuvrge‘Da,t'é SM 1

- ot wenoepm oy A7-5% . ) N s A
o fomticwatertevar vy 3957 -] L - ] b TR T
o OneCasingVoldméigalG:7f9€- o T / 1.- o :

- lstant Purge (hes): ;\;\3'5,.%_ 1 b 1. T "
. JEnd Purge (frs): 55 ', . // s
. TotalPurgeTme(mln) go A / I

{ Tuidity | Do | ‘satinity | ‘othee ]

_ Anmalysis. . ) Preserva ve
Explosives SW-846 8330 ' ‘
Nitroaromatics and Nitramines ©
Explosives SW-846 8330, Modified
- |RDX Degradation Prodticts oo , . i
INitrate + Nitrite (as'N) EPA 3532 - ] 4°CMH,S0, - , - . (1)L HDPE

COnta ner Requirements S

e 1 (2)LGIass Amber ,

:45:0 ‘ . (Z)L.G!assAmtge’r S v

Flltered ‘Sample Collected Yes[] Nqﬂ/ H3GWT.

Pump intake @ 21.¢3.7 bToC -
’ Az&?cakei blodder (;«Amp

Duplicate ID No,: o e




_-T-etra TechNUS,Ine. ~ LOW FLOW PURGE DATA SHEET ) |
 PROJECTSITENAME:.  NSWCCRANE v "Ulyenps s 13 MWT 37
. PROJECT NUMBER: . 2248 — — | DaTE: R/A'/og 27

DO 1 “Temp: | ORP |- =" Comments
Tuy- | (mglly (Celsiusy Jimv) | i~ - (Color.ete) .. .
E | i [ Stk puvge -
£,30 140,69 N7\ 35 | .. ¢lear - "~ ¢
SO I 10.92 M7 M | clear
w6l 070 19003 | denc
W.39 [10. 60 [0 X[~ clear.
.37 [ 1090 [70.5 | \eac
UG [ 16.96 [ g6l Near =
W0 | 1090 FARRA | dledr,  end. narge
F o o= = | Qtact Samole -

_ Time | WaterlLevel | Volume |Flowrate| .pH .| Cond."
_(Hrs.) -] (Ft. below TOC)"{ ' (L) . {(mLMin)| F(SiU:) < (mSlem):
135" 1 13,05 ' — _ | = |
%5 - 100 | M Gul
{56, _\\o Ll 7%
205 120 BHECON
1S 90 K9
WS 0o [53.7
(335 100 . 139
U= \CO tA3 6
S TS 90 240
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4 —

Lo Pumpake . R37 bTOC
S T dedveate LD Weddar pump

~ WateF Quality Meter (SN) . O\ D956 AN .
Confrol-Boxtype (SN) = -+ = MP iD= \WB| oo
Turbidity Meter (SN) "7 7S - 1SOJ
_SiGNAT_URE(S): : B,
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ot TeonNUs, . -~ GROUNDWATER SAMPLE LOG SHEET

[X] Monitoring Well Data
] Other Well Type: =

. Page \ of _Q
‘Project Site Name: ~ © ____ NSWC CRANE, SWMU13_~ Sample IDNo:  13GWT W& 0.2 .
.Project No.: L "N7448 CTO0343 - , -~ '~ Sample L_Qcation I3MWT W o G
e o : : E j ‘ " SampledBy: (,Q PR
-[}. Domestic Well Data C.0.C. No.: 3’( 73 .

“Type of Sample:.

X} Low Concentfatlon

1 QA Sample Type::

(- High Concentratlon

" Turbidity|”

-2 /3 /o5]. volume
Method: %o&&.w |

| Teinp. (C)

Monitor Readmg (ppm)::

Well Casmg Dnameter & Matenal

Tpe: QN OV

. See Low Flow-Pere, Data,_Shée,t_S B

Nrotat wetl Depth (TD) QA7. 70 :

Static Water Level (WE): \g ag,f

One Casing Volume(ga{lf) &ﬁl

Start Purge (hrs): QO\ 3)0 :

End Purge {brs): -\ \ O O

Total Purge Time (mm) <\ O

Total Vol. Purged (ga (

- Preservative.

Contamer Requurements

Exploswes SwW- 846 8330

: C o (2) L Glass Amber
INitroaromatics and Nitramines. ] : -
: Exploswes SW-846 8330, Modified & - (2)L Glass Amber
M 904 Degradatlon Products . R H e
Nitrate: + Nitrite (as N) EPA 353.2 4°C/H,S0, (1)LHDPE - o (YedNo

Filtered Sample Collected Yes]] N"o)( ©13GWT

Pghp infake' @~ - Q) v _

Duplicate:1D.No.:

e

Ao i _
Ngaa |
an® ( \ (og) \SS ol
= S.‘)a .
Stonatarele T _
i N




-‘Tetra Tech NUS, Inc. Low FLOW PURGE DATA SHEET .

* PROJECT SITE NAME: = NSWCCRANE .. . _ L ..1 - o ,;. WELLID N e S
- PROJECT NUMBER: * ~ -~~~ 7448 oA .. . DATE:. T T e a

- Time | ‘Water Level - | Volume
1 (Hrs.) ‘| (Ftibelow;TOC).
2ol NXK.Q
OAND | AR\
QA0 B DA
DNaocal NB.DW
CINONS ] VR LN
Roaonl VK. LS
NOARD| 1% . DS
NO o \%1 QR
O S50 NSO |
\N\No o S —

‘Flowraté | pH:

PPl b | |

m£WWfL

~

FJ‘\\)O\G- )

2P

(i - fotfip 10}
L
e
i
T’
vd
D
D
o}

‘Water Quality Meter (SN:') _f qq YN e G )\(,— R
. " Coritrol Box type (SN) N sgﬁg S
'Turbsdlty Meter (SN)- N = o~

SI_QNATURAE(S)A‘.

" Pumpintake. .- &5 -
A D_L&\_c—&x&* ?‘*“P

PAGE _&OF g '_




E E “Tetra Tech NUS, Inc.

; GROUNDWATER SAMPLE LOG SHEET

" page_ [ of Z

Proiect'Site Name:.

' NSWC CRANE, SWMU13

Project No

(s

a Domestlc Well Data
X Monltonng Well Data
{1 Other Well Type: -

‘N7448 CTO 0343 -

_ Sampled By:
.CO.LC.No.:
Type of Sample::

1+ 0 QA ngple Type: *

'furbid?&-. D0

~ Sample ID No.:_
‘Sample Location:”

i3GWT #5053

13MWT #Z5~

T (oj;dh’é“v ]

3665

{X]: Low Concentratlon
[] ngh Concentratlon

foate: /s-2205

]

1. other

IMethod: ‘Dfo Bl&ddv R,no

- . |Monitor, Readmg (ppm)

Well Casmg Dnameter & Matenal ‘

Jrype:. 2@ PVvC

Ses Low Flow Purge Data Sheets .- -

Jrotal Well Depth (TD): 84 0

DY I

Static Water Level (WL): &é9. 7/

StartPurge (hrs) //o o

One Casmg Volume(gal@ ﬁ g1 -

End Purge (hrs):. /30 o

' Total Purge Time (mm) Vi 2 o .'

Analysus o

1 Preservative

oo Contamer Requiremems

~ ] Collected °

Explosnves SW-846 8330
Nltroaromatxcs and Nitramines

’ ,400-". o

)Zf L Glass Amber

o Exploswes SW 846 8330 Modiﬁed
RDX Degradatnen Products

oo

/(2{ L Glass Amber

Nnttate'fNut:_l,te (as N) EPA 3532 -

. - :1»°C/H2sot .

.-,.-,=(1)'L.HDPE R

[Fitered Sample Collected:Yes() :@( -

. 8(), :

Pump intake @

Duplicate 1D No.:

jaawt_ M4 ¢

/f’Z?’xO/é? L

Z. 350/ 0x 8.8/

'signafuré(s):"




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

/}MWT4':>
210 //zz/cq,

PROJECT SITE NAME: . = NSWC CRANE

PROJECT NUMBER: L 7448

Time | Water LéVeI : '\'/olume' Flowrate C
N PR Comments .
... (Color.cete) & -

“ (Hrs.) m Below. TOC) o)y H(mlMing

X 6377 | @ - = | =~ I° Sitart Lu-ore

A9 2097 0 | 009 | seos i A K ,'.Oié'f'l'” "“f"i‘[//A‘AA'

e

((20 | 72,7 | 200 | jo% | g9z o5/

LI

e R 2000 | /00 | 687 [0 50

m

J1 e 74.04- | 4ocS 00 | .99 |0 F96 .
5 74 ©5 . SHow | I5% | .75 | O 443

Y
"'NV o

(oo | TE g2 | 7600 | /50 | 74 |C 46|
—

[ 2/ 15.00 8500 | /59 | £.78 [0.-467 |

it

1220 76,85 [009° | /s5v | 4,82 |0 497
—

(2301 99.45 |y 500 | /50 | 483 (6. 978
‘ 1/

124 78. (2 [Booo | yFo. | £.89 |6, 48Z |
P

Rso| - 7875 | 14500 | /30 | 7.00 |g. 488 L4

/309 7243 | jsssw| ZFo | 208 a, 45/ 047 . 3 '
. — —— ] ' Pueas

(30| el | gvw . 7 e
' L sl | it ph [ P wlc"24 ol (c corrda L £\ Sammrek [ARI /S '
i i N 5#7.47‘14"//4 $ i

AR Y i A = N

Pump lntake, :

'_Water Quality Meter (SN)f ' 9/,{//4/¢ L
Control Box type.(SN) - S AP/ /23/ o R
Turbldlty Meter. (SN) _44.., 26 3’3 03 1 6(/:. zC- /«//)"/oxt,cA //7

- SIGNATURE(S): 22 S ?(/[a’ ”f




= 1. Tetra Tech NUS, Inc.

GROUNDWATE'R_ SAMPLE LOG SHEET

Project Site Name:.

NSWC CRANE, SWMU13

Project No.:

- Domestnc Well Data
[X] Monitoring Well Data

N7448 CTO 0343

Sample ID No.:

Pagei{of _\__ - o

13GWTG60F «

- Sample Locatlon

13MWT 4,

. Sampled By:

<O

. €O. C.No.:
Type of Sample
[X] Low Concentranon

_{] Other Well. Type

-Color -
(Visual)

3673

[] - Highv Concentrauon

Turbidity | -

e

Date: 1/‘). /05

pH:

{Method: Bladdier . p\m\p .

. Volume

. | Temp.(0) | T

Monitor Reading (ppm) ~— !

Well Casmg Dtameter& Matenal L L .
Frype: QA7 - P\/L B | See Low Fiow bur'ge Dagﬁl@ts

Total Well Depth (TD) 67-6¢71 o ' / '

‘ Static Water Levei (wu). 57 “/ :

One QéSing Volumé.(;ga_l:@:,fé 331

Start Purge (his): OES o

End Puirge (hrs): o 10

Total Purge Time (min):- jo

Total Vol. Purged (gal@

Analysis

"} Preservative '’

) Contamer Requlrements

| Collected .

JRDX Degradation Products

_ Explosives SW-846'8330 - ac @ L Glass Amber @N o
§Nitroaromatics and Nitramines. : ) . )
Explosives SW-846 8330, Modified #c. : (2)’!;' Glass. Amberi : : @0

~ INitrate + Nitrite (as N) EPA 3532 -

.~ 4°CMH,SO, -

(1) LHDPE

Filtéred.Sample Collected Yes{] No;/ - 3GWT_ Y E

67. 0

: o
Pump intake @ £ 5.0

tToc

%~5‘7 il

l7| aal.

-'6?? L.]

Qedicated bladder pump 2 ‘r9( 163) =

'Slgnature(s)

ﬂé M

Duplicate ID No.:




'Tetra Tech NUS lnc . ‘ | LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NSWCCRANE . | o .. - - C WELLID - BMwWTE
PROJECT NUMBER: 7448 T . DATE: . 273765

| Temp: ORP - Comments
= [ e [ f"ﬁ'qr? PW‘N&'?

6,7V 138 | c'ear

\ 10 98 FULL [ rlear

O {037 .-17.9. | . desr

-% 110 L3 VA | L cleay

%

Time Wéter Level | Volume | Flowrate

“(Hrs.) (Ft belowTOC) (L) o L mUMIRS | (S.U) o (m
gESC AL a
090 0O AR
0910 | -~ S7.x
s ENe) 97 \&
0920 57 1tk
eowe | 97 (%
D950 . 57 1%
1Lcpo >7. 1%
{0 10 b A

I8

T30 |
AT
\\O
‘O

|
\
J
|
\

Caled |

kol
s
>l

loq ]
OO

. -
NOICR | fhn
NNILVAEY]
(OfCje

2
A
<
(5

N R e L dear
oYt bt | cleay '.-
W ol =AY | clea s
O Lips AVl deer e /:wm&
o | = dt“w i §¢«ow

S

\
{
{
\

] oo
| lolclole

\
1z
|l
|
\
\

| DEET Y D Y e N TS R
. s R R R T = v

Water Qualiy Meter (SN) 0§ D28956 A . A 0 pumpintake - o b3, bToc
- Contral Box type SNy~ o MAPIO = Dl T T e e T f;f{‘-’.‘ .
. Turbldlty Meter (SN) o V75 - \5 03+

-SIGNATURE(S) . P W




m ‘Tetra Tech NUSy Inc. -

* GROUNDWATER SAMPLE LOG SHEET

Pro;ect Site Name

NSWC CRANE, SWMU13

Prolect No.:

[|' Domestic Well Data. -

{1 Other Well Type::

- [X] Monitoring Well D,ataf‘

N7448 CTO 0343

0 QA Sample Type:

$ampl'e IDNo.:

. Sample Location:

- Sampled By:
".C.O.C.No.>
Type of. Sample

Page_! of

. 13GWTL7 03

13MWT -7

(O/TR
T367Z

[X] Low. Concentratlbn '

[] ngh Concentratton '

Turbidity |

oate: 255 /o6

Temp. (C)

Salinity .

Method: HM er: puw\p

_Turbidity | - DC

.‘-——

" Momtor Reading_ (ppm)

Well Casmg Dtameter & Material. -

Type: PV C

‘See Low Flow Purge Data Sheets, ..

A Total Well Depth (TD): QO .-D\Uﬁf

te,

Static Water Levél (WL):- 7;30{' :

‘ One Casing Volume(gél@;j 75_

Start Purge (hrs): - 0 9 \C -

E(\d'Purge (hrsj: \03 O B

JTotal Purge Time (min) ZO

£5

Total Vol. Purged (galg 9

__Analysis . . - Preservative Container Requirements ' . Collected
Explosqves.SW-.846 8330 . 46 ' (2),L G_l_éss ;\m_be_l.' . @/No
Nitroaromatics and Nitramines - e : C o

JExplosives SW-846 8330, Modmed . . " . SN
. 4°C 2LGlassAmber @ [

RDX Degradation Products .. . ) ( ) . )
[INitrate +:Nitrite (as N) EPA 3532 . 4°CMH,S0, - N L HOPE feyNo

Filtered Sample Collected Yes[] Nou/-

PLY-Yvved

Pump mtake@ ‘Li" 2\1 l‘) C :
}u\wuha P\C‘M“' | ~u~\0j :

TTOUAVY T

20.20

.-770

1;1 906 \63\ A, lOga\

=

MS/MSO: Duplicate {D No.:

Slgnature(s)




PROJECT SITE NAME:

PROJECT NUMBER: |

\

LOW FLOW PURGE DATA SHEET | o
| WELLII \3 Wt w7

" NSWC CRANE

DATE \/ms / & 5

. 7448

Time’

(Hrs.) -

Water Levéi '
(Ft. below TOC) '

: Volumé

S

ORP' o ,'Corhr_ne‘nt's:v'
(mV)

(Color. etc) -

CTub. | po |

?ﬁééndl ,,
1oy

FiOWraie .‘ Tem'p

(th/.M'ir:\Q o j'mgfll.') (Celsnus)

Q)10

Cletoary putie .

OIA O

t%cc

9 S‘i,— 3601 ,C\.ﬂa(" -

';_-.679 T

i30

x.95 ¢

7 L0535 0% 13556 " ewd

Q9U0b

20 [HIL [ X 93 13565 | plear

0I5

%% 2 ~

0. %6 4. %% [387.4 cleas.

i00¢C

1 4.350

0%l | 293 [3568 | clear

1010

AT

10-79 1 9-T0 2552 Aear

(A0

%550

10.%0. 1 9,02 264X [ - cleas

0 30

£¥7

19.65%

ot 15532 T deor, onl purys

1046

 low£m©

Ctur® | S8 iag

'Water Quality Meter (SN)

 \\+$1’

bT OC

| :_.P"u"mp Int'_ak:e:' -
Control Box type: (SN)... ' e
Turbldlty Meter (SN) -

SlQNATURE(S)

u\e tx\u\kc\ b\t’nkéxr (M\M(\

PAGE '2 OF.3&_ R




‘ Tetra Tech NUS, Inc.

~ GROUNDWATER SAMPLE LOG SHEET

{1 Other Well Type:

{1 QA Sample Type:

Page \ of A
Pro;ect Slte Name NSWC CRANE, SWMU13 . Sample ID'No.: . 13GWT 5 O&
Project No.: N7448 CTO.0343" Sample Location: ' 13MWT. S\
: ' - R . Sampled By:  Coea NI
'] Domestic Well Data " C.O.C.No.:~ ‘3’.6,7 7
[X] Monitoring Well Data Type of Sample: R

[X] Low Concentrataon
H Hugh Concentratlon

e 3-2 o5
Time: 230 DB &

Turbidity:

CNAT

TMethod: L‘;\_\.’Q;\\MQJ

{pate: Q ~ 2 .5

)

Volume

Salinity -

Method: NN Dy

| Turbidity.

Monitor Reading (ppm):.. . —

Well Casing Diameter & Material-

Type: a\.‘ Q\/g

Total' Well Depth (TD)-\") BP\

See Low Flow f{ﬁg’g‘é’D’ata Sheets

Static Water Level (WL) \3\ gﬁ

One Casing Volume(gayt) 1.9

Start Purge (hrs) 085 (6]

End Purge (hrs): \\ éﬂ‘.‘,’q

Total Purge Time (min): %

Totat Vol. Purged (9

Analysis__

_ Preservative

Container-Requireme

nts Collected

Explosives SW-846 8330 - * - T Y . R oL -

” . bt 4°C . o . {(2) L Glass Amber . - o]
Nitroaromatics and Nitramines ) L ( ) a . :
Explosives SW-846 8330, Modified e ','(2‘).L Glass Amber @No
ROX Degradation Products . .. L :
Nitrate + Nitrite (as N) EPA 353.2 ' 4°CMH,S0, (1) LHDPE /Te3/No

OBSERVATIONS I NOTES:

Filtered Sémple_ColIected Yes{) NX

MS/MSD -
—

eWT_AA L \y9y .
fPump intake @  \ S" ' . ‘N (o c\ o
' ' - \2> o3 (. \\03\ a YA %5\«
= '7 A v
Circle llApphcable —
Duplicate 1D No.: | J‘Db o




|| vevatecnnus, . LOW FLOW PURGE DATA SHEET
PROJECT SITENAME: . NSWCCRANE o T ~ WELL ID. \%mww S
PROJECT NUMBER: : 7448 - - . ot o .. 7 DATE: . Q- -0

.Timé | Water Level . | Volume [ Flowrate
__(Hrs) - | (Ft. below TOC) " = (L) i (mb/Mini) |- (Sl
ORSR! W] ' L
foYoTol YA - X2
SNV N O%
| Oa 30 "\ DAY
ooas < 3
RS - R
O/ =
. loass
hoos
ALY
10aSsS
198
JAVESES
\OSY
NS
NS
N5
NS

E Comments U |
.:;;s-(Color etc)

WO
Y o T
N

7

W
|t}

)
?

f

.&@mwwww&ﬂwﬁ°
1Y
3

| ,@r?
O b AP Y Labd

o

10
PR
Lojuk

o’
b

)

-

cLelels
oMlop s,

7|~ |~

-

bt
Ind Y

15O L. QO /MO | 10 (VoMY AY [QELI] W
e D 180 4.0 110\ 5.0 [aK9.9] Zwmi Qo

AT
S
6 D o

T L

gy pls

Water Quality Meter (SN). = - Q\C\ \g' VY A(, - o B ’.P'u.i;np' I.hté_\ke_" L \E\ '
Control Box type (SN) : LR : : S L
Turbidity Meter (SN WSS 230 3

,"SIGNATURE(S . fﬁwﬂ\ﬁv— S PAGE_QOF_ 8




A2 . SWMU 13 CHAIN OF CUSTODY RECORDS ROUND[.4



. .KATECH NUS, INC. - CHAIN OFCUSTODY .I-NUMBER‘ 3669 N | PAGE _! .OF .

2 PROJECTNO: ¢ 704% | FACLITY, PROJECT MANAGER | PHONENUMBER CABORATORY NAME AND CONTACT:
- NAESS 333 | NS WC CRANE RaLpw, Rasinvskl (4/2)9Zl~8308 - LAucks ¢ //_QN/-/
QSAMPLERS{SIGNATURE) : FIELD OPERATIONS LEADER | PHONE NUMBER ADDRESS
7M8 " %\% -TERR\! RojamA (412) SZI' 88: 7 2 940 Seurss A(e),(,vz_ V S“
: ' [[CARRIERIWAYBILL NUMBER CITY, STATE
, ;:'E‘D, EX. ,45 2= 5447 8/35. 7935 SEATTCE I/\/z4 75/08
. L ‘ CONTAINER TYPE _
: ' /,7;’7:_,&&__ A N : PLASTIC (P).or GLASS (G) /(?/(?/Q /
_gL,;on;‘\GDDTATM i | ' o . '_ 8. . | PrESERVATIVE /{VV\(////// -
(O 24hr. [J48hr. [J72hr, [J 7day [J 14day o 8 USED . /
A ) T : . lo T :
|l BB E |8 |
- ﬂ . — T Q. w 4
- Q e ~ K] = Z
N 2 I'T &% B |&
N S e ' 2 e ;66 8
. =3 w S | x 8A,‘,v~ by .
we- < e [t €~ |a@oa| 5
< . 1%} o = 0 (IS E]
3| " g |8 |8 |35 3EF s
TIME SAMPLE 1D . |00 -
' R . " . 3M o - - . . N
/221255 yaquwTzioq |FEW - GW)G |5
Vo3 ljlex| /36w T 0104 %b - owl|6 |s 2|2 ||
T3sw | _ = A
e3lizzs|  j3ewT/704 (T - G| G |5 - . Lt
1Y%3liz80 13474503 |BEY — |- g/ G |B i
| 4311508  |3Giwr//04 2o = 1= lgwlG-|5 'z l2z [}
Ve3lisio| 13w 73403 B8 — |- lewl|&ils | 2lz |V
e RBAILZU(TD ' ‘
1. RELINQUISHED BY ',Dy:i‘_ TOTTME T RECENED BY S TIME
: . . L2 o5 | AB%e EZED el I S /4’4//;:4"" A EEO
2. RELINQUISHED BY " OATE" 7 [ TIME . 2 RECEIVEDW T OATE 7 TIME '
& RELINQUISHED BY T [DATE T | TME | RECENEDEY . . _|DATE | TME
COMMENTS - " - " -

DISTRIBUTION T WHITE (ACCOMPANIES SAMPLE) T VELLOW (FIELD COPY) T PINK(FILECOPY) 4R



3672

- ' * TETRATECH NUS, INC. _ CHAIN OF CUSTODY | NUMBER" 1 pace_/ _oF_/
) PROJECT NO: 7o FACILITY: PRCJECT MANAGER'. . PHONE NUMBER - ‘LABORATORY NAME.AND CONTACT:
|\ NTIEE 343 NS/ & C(A»vc’ RAsrts Basrioski | €412) 921-8308 | . Ldacecks. /A,vz/ A=)
' »SAMPLERS (SlGNATURE ' FIELD OPERATIONS_LiEADER PHONE NUMBER ADDRESS
| M Tarey Rosans/ | (41)92/-88ST | 940 S, Manusy 57
] - CARRIER/WAYBILL NUMBER CITY STATE

a8 ™ 8¢¢7 ﬁ/f: 7}23

. Se&a 7"7"4.6’ /'\'//7 .95’/06

£EL £X c PE
T ONTAINER TY
) | PLASTIC (P) or GLASS (G) /(9/(9/4/ / /
STTERTAT g / ygyy////
[ 2abr. O 48hr. [J72hr. .[] 7day [J 14day B g USED
r._ o
- 0o : d
o : E |52 2 |8
Q EOlE |8 |2 |2
N 5 |k |2 18 [egd
E & |3 |x_|8%y 0
W < e = ¥~ |a@0&i g :
i v & |8 & | <8 1323 s
©> | IIME SAMPLE ID = - @ | EW 000 Z C‘OWEV/'S
Yosr| Jo - e Er A
25 | fo4° | /3G IWTLTO3 77 - legwlGa | & :
/) - ™) - _ ; . )
Vo5 | /340 J3GWT /1904 \Fr4 w6 |9 1313 |3 Do M5 /mse
Y, . . e , 3 dF oF
25 |ooco| I3FDO/25050/ |Q<C| - |- g G |5 | 2|z || P (st O
1. RELINQUISRED BY __—. . ' TTME 1. RECEIVED BY DATE, TIME
. T Sl ) zﬁ%r /830 FELEAAL é)(/’/ftf-’lf Q25 5| 1830
2 RELINQUISHED BY *. . .~ .~ DATE ~~ [ TIME |2 RECENEDBY DATE 7 TIME
3. REl’.lNQUlSHéD .BY'_-".‘ DATE - —TTIVE 3. RECEIVED BY DATE | TIME

COMMENTS

S .
* WHITE (ACCOMPANIES SAMPLE)

: DlSTRuWT. ‘

~YELLOW (F@.PY)'

"PINK (FILE COPY)

4/02R -

- FORM!. TINUS-001




. ‘RA TECH NUS, INC.

CHAIN OF CUSTODY . | NUMBER

3673 |

PAGE

L oF

7

PROJECTNO: € 70 FACILITY: [ PROJECT MANAGER PHONE NUMBER LABORATORY NAME AND CONTACT:
NT7448 343 NS 4’/?,4/&/&‘ Rasrrs Sqs/assit | (R/2)321- B3e8° Lavexs [ SHOGLE SHENS TICE
SAMPLERS (SIGNATURE] FIELD GPERATIONS LEADER | PHONE NUMBER ADDRESS
L /4-“"/, ; / TExry Kouasns (#4/2) 921- 8857 99 0. Socrr s "”“”""""y S
ol s iy [ CARRIERIWAYBILL NUMBER - _ CITY, STATE :
..f‘\)\ - FEo &x. A8 ¥ 8947 3/35 77/7 .;éﬁl?'?'«dé. Ao i3/05
( ) - 4 ’
CONTAINER TYPE
' o o PLASTIC (P) or GLASS (G) /S b/ (9/(/
STANDARD TAT. ;
RUSH TAT D, — . _ g | PRESERVATIVE: c,c, ob o(/
[J24hr. [148hr. [] 73hr. [ 7day [J 14 day g | USED /
. L. . A Q. g 4
' - o
) y ‘%_ |E g A
Q & Eolo |2 <
N 2 |z |% |E B |%
N 3 |E 15 |2 [Esgl S
£ W g [x (9899
we < Q = -~ |amel S
T . 3 5 5 |5 [328| s
S> | 1M SAMPLE ID hp 4 @ | =W (0060 2 WEIWS
2/ : 13mw — s~ :
70! 1050 | 1RGW 1'0905‘ 368 | = |- Jew| G |S | 2|2
2/ | o] I3MW - ~ T = |
o1 11345 13guT 2803 . |33%| - |© law| G| 3 [t |} Min ol
o1 |50 /3617 3/03 B - |- lew] | F 22 |1
z L . : ,
b2 lloss] 13GuWw7 26023 Bl - - lewle ls 212 |0
2 - R R . - e
242 | 1105 | I3Gw FLo03 Bew | - |- lewla |5 |2 2 |!
2/ . 13 A/ i ' : :
Y%2|1300 | 3G T 3703 2 - |- lowla. |5 |2 |2 |
: , ' - EY*T : : :' '
%2500 | 136w T 1308|705 - |- lewla |5 |2 |2 |
1. RELINQUISHED BY ' 5 DATE TIME T.RECEIVEDBY _ _ ' DATE TME
. W’ zAu;/a:’ /800 FZ’MA J,wa(.a‘::, Z/6 aﬁs Lo
2. RELINQUISHED BY. : : oA‘rE 4 B | TIME 2, RECEIVED BY DATE: 7 TIME
= RELINQUISHED BY — TDATE - . - | TME —13 REQE;Y?EQ‘_B_Y : _,,QATE_ TIVE
- COMMENTS | , — _ ‘
DISTRIBUTION “WHITE (ACCOMPANIES SAMPLE) VELLOW (FIELD COPY) ' PINK(F.ILE.COPY) g/o_z_'F_z




. , TETRA TECH NUS, INC,

"CHAIN OF CUSTODY

| NUMBER

367

8 i

" PAGE _

FIELD OPERATIONS LEADER
Terrery RosAm~!

(4/2)32/- 8857

PROJECT NO: 70 FACILITY: . | PROJECT MANAGER . PHONE NUMBER . LABORAfORY NAME AND CONTAC‘T:
N 7L48 343 | NSWC CRANE | RALPA BAS/INSA’ | (4/2) 921- 8308 | Lacvces HUEE AolA/ Tre &
SAMPLERS (SIGNATURE) : PHONE NUMBER ADDRESS

,940 Sowr~s //A,fu/.é)/ S+.

7// :" ~ CARRIER/WAYBILL NUMBER CITY, STATE
&7/};’7‘” FED. £X. 45?"*5’4¢7ﬁ/35 7?/7 SeAarres, /A 98708
‘ CONTAINER TYPE
) | PLASTIC (P) or GLASS (G) /(7/ / / /
gﬂ‘;ﬁDTﬁDDTATE 3 PRESERVATIVE / V / / / / / /
O 24hr. [ 48hr. [0 72hr. [0 7day [J 14 day g USED
- [=]
E |3 2 |¢ %\s X .
Y ~ |z |¢c @ |% 3\
W z z |8 |3 |2 z :
N  |E |z |2 |5@gl S ‘
= w 0o x el TS
we < o - X~ |a@a| 5 .
< 8 & |6 |22 /828] s -
Yoz o855 (3 swzzo% "3'2 - |- [swiG |2 |2
. Sk/ . '
22| 0955 IBSW /20 32 - - |swle |2 |2
b2 ls0/0 | 135W/503 35w - |~ Iswla |2 |2
% 133 - |- |swle |2 |2
021/923| /BS/503 e s
‘ /
%%zl /o025 /35K 3003 I3~ |- Iswle |2 |2
: ’ / ] )
‘%2 [235| [3Swool '“?o“/ - | TSk G |12 |2
. 135k :
%bz1300| 4351079 02 % B e swlG |2 |2
%%z|/340 /3Sp/rr03 N - - swi|G |2 |2
1. RELINQUISHED BY A : FIME | 7 RECEVED BY , TDATE TME -
| @W« }ozﬁ /8OO | fEDEAAL EXRESS | 2z Ses5 | /800
[ 2 RELINQUISHED BY 7 " DATE 7 TIME | 2. RECEIVED BY: , , DATE TIME
3 RELINQUISHED BY — ' DATE —TTME ]S ARE,C‘E_IV_E.D BY DATE. TIME

T

COMMENID p

. DISTRIBU

WHITE (ACCOMPANIES SAMPLE)

‘ YELLOW(F]E‘PY) R

PINK (FILE COPY)

FORM TINUS-001

4/02R




@ ‘QATECH NUS, INC.

CHAIN OF CUSTODY

. l NUMBER

3677

|~ pace” OF.

e

Ty Rolar/ (472)921- 8857

PROJECTNO: 79 FACILITY: ' PROJECT MANAGER PHONE NUMBER T CABORATORY NAME AND CONTACT:
A TE4E 343 NSWE AL B Prl BAssrs s (€/2) 921 - 6305 Lacks [ ALGH FPeEA 7/ <i&f
SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER - | PHONE NUMBER ADDRESS

. .940 Saarﬂ-/ /‘7/4'*/‘5)’ 5/

CARRIERIWAYBILL NUMBER
FLO Ex ,45** OALT7 8735 72/3

.| CITY, STATE

SEarrwL. A PB/0E

DISTRIBUTION:

CADN MA Tinntis Amas

/7%:%—' Y < p CONTAINER TYPE /U/ / / / /
PLASTIC (P) or GLASS (G) /R
STANDARD TAT ' 5 , _
RUSH TAT (J Bd ‘ <% “PRESERVATIVE ,c, oO
O 24hr. [J48hr. O 72hr. O 7@ [ 14 day ) USED q /
: g2 . ) g
. -~ - (=)
4 E|& E |¢
_ iy s |w
3 E|E |2 E |2
N e |z |t (¥ |58 &
N z e 8 12 |E~~ O
9 o = < |o@g] o
> w Q = wurahw
w < Q = X~ |Jm8 5
=g Q N I NS | § & ™
-3~ : s} <] Q <5 18%9]
> | TIME . SAMPLEID ey | & Q. w Qoo
o : 13| _ - ‘
%3 115 | I13G6W T 1504 ‘T/ﬁ/ - |lGw| G | 5
%3 oo | 13GW T SloZ i G W/ 6’ < 2|2 {
—
I
7. RELINQUISHED BY DATE . | TIME 1.RECEIVEDBY . DATE T ] TIME
ZZ:/ 2,23, 5 | fud A S L JX//MSS PN VA 8T
2 RELINQUlSHED BY “DATE T TIME 2 RECEIVED BY DATE | TIME
3. RELINQUISRED BY DATE TV RECEIVED BY “DATE TIME
“COMMENTS ) ; ‘
L ' : : » . .
WHITE (ACCOMPANIES SAMPLE) _ YELLOW (FIELD COPY) “PINK (FILE COPY) a/02R




A3 SWMU 13 WATER LEVEL MEASUREMENTS ROUND 4



feraTechus.ne.  GROUNDWATER LEVEL MEASUREMENT SHEET

eEHREs

Project Name: . NSWC CRANE Project No.: : N7448

Location: . SWMU 13 ' Personnel: - T. Rojahn/C. Doolan
Weather Conditions: "Overcast and 30s Measuring Device: M-Scope
Tidally Influenced: Yes ____ No X_ Remarks: -

13MWTO1 111972005 |- 1711 ’ : 7.24. . NA 708.1
704.72 ' '
13MWTO02 1/19/2005 | 1706 : . 16.07 . NA 688.65
72110 '
13MWTO3 1/19/2005 | 1713 . - 9.84 NA 711.26
S 706.84 .
13MWTO04 1/19/2005 | 1704 : 13.57 NA 693.27
' S o 696.44
13MWTO5 1/19/2005 | 1658 _ 6.02 NA . 690.42
" 717.93 '
13MWTO06 11192005 | 1715 | - - 11.37 NA 706.56
687.22 : ‘
13MWTO7 | o005 | 1701 3.92 NA - . 6833
L 700.56
13MWTO08 1/19/2005 | 1703 : . 415 NA 696.41
oo : o 705.90 ’ :
13MWTO09 119/2005 | 1417 8.16 . NA 697.74
: . o 700.15 :
13MWT10 11192005 | 1517 - 13.65 NA 686.5
' ' 682.29 . : :
13MWT11 11192005 | 1511 861 NA 673.68
: - 682.12- .
13MWT12 | 1noroos | 1506 10.52 NA . 6716
' 701.98 ' o
13MWT13 Anere00s | 1317 | - . NA . "NA Problem wivalue |-
. , 70550 '
13MWT14 1/19/2005 | 1321 13.51 NA - 691.99
' 696.65 :
13MWT15 1/19/2005 |- 1503 e 13.71 NA 682.94
. 664.35 . : .
13MWT16 1/19/2005 | . 1451 13.04 NA 671.31
. ' 693.01 : ‘
13MWT17 1/19/2005 | 1449 9.15 NA - 683.86
702.92 ‘
13MWT18 1/19/2005 | 1500 19.04 NA 683.88
: . 705.82 ‘
13MWT19 1/19/2005 | 1334 | - 9.45 NA 696.37
' _ 702.07 ,
LismwT20 1/19/2005 | 1421 A 4.48 NA 597.59
. 690.74 _ .
13MWT21 1/19/2005 | 1446 8.94 . NA 681.8
' - 671.96
13MWT22 11972005 | 1437 | 7.71 NA 664.25
- 699.14 ' _
13MWT23 1/19/2005 | 1424 | . 7.96 NA 691.18
) : 693.93 : : I
13MWT24 1/19/2005 | 1426 : . - 883 NA 685.1
13MWT25 1/19/2005 | 1432 68157 ‘ 6.65 NA 674.92

* All measurements 1o the nearest 0.01 toot . : ' Page i of <i




Tt Tetra Tech NUS, Inc. '~ GROUNDWATER LEVEL MEASUREMENT SHEET

Prbj_ec!: Name: NSWC CRANE Project No.: N7448

‘Location: A SWMU 13 Personnel: - T. Rojahn/C.Doolan
Weather Conditions: Overcast and 30s ’ Measuring Device: "~ M-Scope

Tidally Influenced: = Yes ___ No _X_ Remarks: —

13MWT26 1/19/2005 | 1430 687.49 .7 ‘NA " 677.89
: ‘ 820 ' :
13MWT27 1/19/2005 | 1505 - 698.13 . { Na 689.93

' . o 77.82 : ' : : '
13MWT28 11912005 | 1418 705.55 _ . NA . 62773
: . 525 - i )
13MWT29. 119/2005 | 1311 | 700.44 ) NA' 695.19
: ' C 1108 - : '
13MWT30 - 11972005 | 1327 698.94 NA . 687.86
: ' 9.71
13MWT31 1192005 | 1336 | 69621 . NA . 686.5
1 ‘ 840 :
13MWT32 1/19/2005 | 1343 69604 : . NA 687.64
. 8.93 - o
13MWT33 192005 | 1330 |. 70197 : NA 693.04 .
: ' _ S o 498 :
13MW T34 1/19/2005 | 1442 695.93 ' NA 690.95
. . 64.30 . .
13MWT35 11192005 | 1510 681.73 ) NA 617.43
. 18.73 . '
13MWT36 1/19/2005 | 1410 667.21 R NA 648.48
: . 1367
13MWT37 - | 1/19/2005 | 1406 66229 : NA - 648.62
) - : 61.78 :
13MWT38 1/19/2005 1408 661.04 . . NA 599.26
o ' ’ 12.76 .
13MWT39 11192005 { 1401 654.44 , . NA 641.68
A 17.89 ‘
13MWT40 1/19/2005 | 1351 667.18 NA . 649.29
‘ . ‘ . 1 . e6.28 _ : A
13MWT41 1/19/2005 | 1356 66567 : : : NA - 599.39 .
11.45
13MWT42 1/19/2005 | 1358 © 670.31 ; NA 658.86
: . 8.06 . ' '
13MWT43 11972005 | 1620 £90.9 - NA . 662.84
, 64.46
13MWT44 17192005 | 1616 683.82 . NA 619.36
o : 69.81
13MWT45 /1920051 1445 690.59 - NA 620.78
: 56:87 o ‘
13MW T46 1192005 | 1403 653.61 NA 596.74
; . : 7.20 ' :
13MWT47 © 1/19/2005 “1300 677.23 . - - NA 670.03
13MWT48. 1192005 | 954 548.67 1 1043 NA . 538.54
13MWT49 1192005 | 1012 '553.90 722 © NA 546.68
13IMWT50° 11192005 | 1016 560.49 : ’ 7.44 NA 553.05 -

* All measurements 1o the nearest 0.01 foot ) : Page Zz_ of _3



fevaTechUS. e GROUNDWATER LEVEL MEASUREMENT SHEET

Project Name: NSWC CRANE Project No.:

Location: . SWMU 13 . Personnel:
Weather Conditions: = Overcast and 30s . Measuring Device: M-Scope

Tidally Influenced: Yes __ No X_ . . ~ Remarks: ---

13MWTS1 1/19/2005 | 1018 571.36 ’ NA " 567.29
' ' ' ' 77 - ‘
135G01 1/19/2005 | 1706 698.35 NA 696.58 <1
‘ ' S 3.70 : :
135G02 1/19/2005 | 1709 701.95 : , . NA 698.25 - 125
. : PR Dry ' o
135G03 11972005 | 1255 696.24 : , . NA Dry 0
- ' 2.44 ' . .
135G04 171912005 | 1310 688.99 . NA 686.55 5
: ' - . 388 . | '
135G05 11192005 | 1319 692.94 NA 689.06 1
. ' ' . 2.35 : : .
13SG06 1192005 | 1325 | 704.88 ‘NA 702.53 " . <
. ' : 152 Co ‘
135G07 11972005 | 1430 | 680.3 : NA 678.78 <1
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‘Revision 0
November 2004

FIGURE 82 - -
' SITE-SPECIFIC TRAINING DOCUMENTATION

My signature below indicates that | am aware of the potehtial hazardous nature of performing investigation

activities at NSWC Crane, and that | have received 'site- specmc training that included the elements
presented below:

« Names of personnel and alternates responsible for site safety and health

< Safety, health and other hazards present on site

« . Use of personal protective equipment .

« Work practices to minimize risks from hazacds

« . Safe use of engineering controls and equipment

.« Medical surveillance requirements

« Signs and symptoms of overexposure

« The contents of the health and safety plan mcludmg Tabte 5-1 and 6-t

« Emergency response procedures (evacuation and assembly-points)
.+ Review contents of relevant Matenal Safety Data Sheets

« Review of Safe Work Permits -

I have been given the opportunity to ask questions and that rﬁy questions have been answered to my

satisfaction. The dates of my training and my medical surveillance requnrements are’ accurate and correct
to the best of my knowledge. .

Site- : 1 8-Hour N ,
Name . Specific | 20Hour Refresher | SHour Medical
(Printed and Signature) * Training Training Training ' Supervisory éiam
rinted and Signature Trainiag (Dat
' Date. . (Date) (Date) . raining (Date) |
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- - WORK STATUS REPORT -

Employer Copy
TYPE OF EXAM!NATION: Periodic Examinatieﬁ_ .

EMPLOYEE: ~  'Rojahn, Terry - : COMPANY:. TT/NUS

SSN: - XXX-XX-8670 ~ POSITION: Environmental Sampli'ngA )
DATE OF EXAM: 11/05/2004 ~ LOCATION: TT/NUS-Pittsburgh
EXPIRATION DATE: 11/05/2006 ' ‘SITE: " Pittsburgh

" The following recommendations are based on a review of one or all of the following: é base history questionnaire, sUpplor'ﬁng
diagnostic tests, physical examination, and the essential’ funcnons of the position applied for or oct:upned by the individual
named above. -

Yes. "No ° Undecided
Has the employee-any detected medical conditions that would ] . ]
_increase his/her risk of material health impairment from . :
occupational exposure in accordance with 29 CFR §1910 120?
Does the employee have any limitations in the use of resplrators ] : I
in accordance with 29 CFR §1910 134? ‘ .
STATUS
1. [Z] QUALlFIED .- The examination indicates no significant medical condition. Employee can be assngned

-any work consistent with skills and training.

2. D QUALIFIED WITH LIMlTATIONS The exammatnon indicates that a medical condltlon currently exists
. : that fimits work assignments on the followmg basus )

3. [] Nov QUALIFIED

4. D DEFERRED The examlnatlon indicated that addltlonal 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 medical
examination and any medical conditions-that require follow-up examination or treatment.

Name of Pﬁysiciaﬁ' Peter P. Greaney, M.D. ] Date: 11/10/04
Signature:' fer / ? 7 “
orkCare

Wi
333 S. Anita Drive, Suite 630, Orange, CA 92868
(714) 978-7488 - (800) 455-6155 - FAX (714) 456-2154




. TETRA TECH NUS

CERTIFICATE OF TRAINING
THIS CERTIFIES THAT

- January 30, 2004

:z ;! o Dateowaard. | | o ' :
g:lyde%m’der - o - I " JémesK L§%§

Senior Instructor S o o Manager
Training Services S A o ~ ~ Training Servnces




-
b

. gyd e%nyder

Senior Instructor
Training Services

prepared and
Tetra Tech:
- Pittsburgh,

- ‘Fe'br»uary,

Date of Award

" Jdmes K. Lalf

Manager
Training Services




o
N H:Nus

CRATDN '

C‘erf/f/ c:fe of 7' mmmg
| THIS CERTIFIES THAT o

TERRY ROJAHN

has successfully completed a course of mstruchon on

SUPERFUND TRAlNlN G CLASS

prepored and conducfed by 1he
NUS Corpordtion, Pittsburgh, Pennsylvania

| SEPT. 30.-0CT.4, 1985
) Date of Award

?[%M

/ Gcry 2 h,CSP - E.Dennis Escher, PE.
Director ; Health, Safety Training Vnce Presudem




WORKCARE™

A Trademark of WorkCare, Inc. -

RELEASE TO DUTY

-CLINIC INSTRUCTIONS: Complete and give to employee before they
leave the facility. This.is'a reqwrement of Tetra-Tech.

_ Employee-Name:~ S%am- ex{ 3 .C)'O.V\‘t'\_m
Office Location: PIT
Yes' No . . ‘ .
A O To work W|th hazardous materials i ln

accordance wrth 29 CFR 1910. 120.

IEA D »To use resplrato_ry protectlve eqUIpment
~in a‘ccordance with 29-CFR 1;9__10.134.;

| ‘Based on the limited rnformatlon avallable to.me at thls tlme | find no- necessntyl{;"'- "
for immediate restrictions and | release this employee for duty. Itis understood .

and agreed upon by the employer or potentral employer of this examinee that '
subsequent comprehensive review of all laboratory and other test data. by

WorkCare may detect health conditions not apparent tome. Itis further agreed E

~ and understood that such health conditions may necessitate the need for
»workplace restrictions. Examlnatlon has been performed’in comphance W|th
1910.120 and 1910.134. o

Signed: . H’ﬂ"\ M“‘“‘“’/ S ‘M.D.

Date: _ (L’6’7L/ : 3 j

k& kxkk -

*Employee

Bring this form back to the office and fax'it fo:
Matt Soltis, Corporate Health & Safety (412) 921-4040

333 S. Anita Drive, Suite 630, Orange, CA 92868 o (714) 978-7488 « (800)455-6155 « FAX (714)'456-2154
E-mail: info@workcare.com « Website: www.workcare.com




: TETRATECHNUS
- CERTIFICATE OF TRAINING
: THIS CERTIFIES THAT.

Stan Gontl
-has successfully completed an 8-hour course.ot Instruction In
- 0SHA29 CFR.1910.120 :

GENERAL SITE WQRKEH"REFHESHER
.AND SUPERVISOR REFRESHER TRAINING

L prepared anad instructed.by Tetra Tech NUS, Inc. :
oL Pittsburgh, Pennsylvania
/ ./ : May 14,2004
Boes Rom Date of Award o/l (
Senior’ (nstrugtor . .
Tratning Services

. Managet
Training Services



—) TETRA TECH NUS, INC. -
1t 661 Andersen Drive s Pinisburgh. Pennsylvamia 15220-2745
s (4123 921-7090 « FAX (412) 921-404( s www 1etratech.com

- March 11,2003 -

Mr. Stanley Conti .
Tetra Tech NUS, Inc.
 FosterPlaza7 =
661 Andersen Drive
Pittsburgh, PA 15220

- Whom lt'May Concem;

This letter is to certify. that Mr. Stanley Contl successfully completed a course of
instruction in Hazardous*Materials Handling for Hazardous Waste Site Workers which
meets the crileria 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.
_ | Verytru_ly‘yours,

o ”ZJ@/ |

- Manager, Training Resources

JKL:!Id




WORK STATUS REPORT
Employer Copy .

TYPE OF EXAMlNATlON -Periodic »E)’(aminatlion

'EMPLOYEE ‘ ,_Goer,dt», James . COMPANY: TT/NUS

" SSN: 481-86-2691 o - POSITION: Environmental Scientist
. DATE OF EXAM: - 11/07/2003 - - LOCATION: TT/NUS-Pittsburgh
" - “EXPIRATION DATE: 11/07/2005 "SITEE : ;Pittsbu'rg'h~

The followmg recommendallons are based on a review of one or all of lhe followmg abase hlstory questionnaire,
_ supporting-diagnostic tests, physical examlnatton and the essenhal funcllons of the posmon applled for or occupled by'the.

individual named above. LT Yes - _“No- . " Undecided

Has the employee any detected medical condmons lhal would y D L ‘1 o D '
- increase his/her risk of material health |mpa|rment from T e
occupatlonal exposure in accordance with’ 29 CFR §1910 1207 :

Does the employee have any llmltatlons 0 the use of resplrators E]
in accordance wrth 29 CFR. §1910 134’? : :

STATUS

’ ~.-~The exammallon lndlcates'no sugmf cant medlcal condmon Employee can be assngned

1 QUALIFIED
. ' any.workfconsustent wnth ls and tralnmg

- 2. D QUALlFlED WITH LIMITATIONS The exammatxon lndlcales thal a medlcal condmon currently extsts .
. ' . : : . lhat llmlts work ass:gnmenls on the followmg basns

3..[] NOT QUALIFIED
[:] - DEFERRED The examlnatlon indicated that. addlhonal |nformal|on ts necessary The employee has
been glven the followmg mstructnons

COMMENTS:

1 have revnewed lhe medlcal dala ol lhe above named employee and mformed lhe employee ol the results of the medical’
examlnallon and any medical oondmons that reqmre follow-up exammahon or lrealmenl ‘ ! :

Name of Physician: S_cott Hardy, MD. S S Date: 11/11/03
: 22 : f : '
o PR = iy 22>
Signature: - kit / n
: - oo i WorkCare :

333 S. Anita Drive, Suite 630, Orange; CA 92868
-(714) 978-7488 - (800) 455-6155 - FAX (714) 456-2154 -



I'Tt| TETRA TECH NUS

ElydeXnyder
Senior Instructor
Training Services

Fhadne;
xf‘"ﬁ{‘:

) =

2

4N

prepared and it
Tetra Tec {h
Pittsburgh, B

October
Date of Award
Jé#mes K. Lat

Manager
Training Services




- "APPLIED EDUCATIONAL SERIES |

CERTIFICATE

OSHA, 1910.120

 Hazardous Waste

Operations and
 Emergency Response
- 40 Hour Course

December 13,1991

*James D, Goerd

ISSUEDATE: . - .
_ EXPIRATION; - December 13,1592

CERTIFICATE:  HAZ9112001058

STEVEN L. WILLIAMS -
‘President- .

Zoon Ll T i
THOMAS O. MURR |
Certified Industrialygenist -

" P. O. Box 300068
Fern Park, Florida 32730-0068

APPL]/ED ASSOCIATES INTERNATIONAL INC.

X



o Slgnature

- WORK STATUS REPORT

Employer Copy
TYPE OF EXAMINATION:  Baseline Examination ' UPDATE
EMPLOYEE: Doolan, Colin_ . COMPANY: TT/NUS
SSN: - XXX-XX-8351 ' POSITION:  Earth Scientist
DATE OF EXAM:  12/02/2004 LOCATION: TT/NUS-Pittsburgh’

EXPIRATION DATE: 12/02/2006 SITE: Pittsburgh

The following recommendations are based on a review of one or all of the following: a base history ‘questlonnanr‘e supporting
diagnostic tests, physical exammatlon and the essential functions of the position applied for or occupied by.the individual
.named above.

Yes
Has the employee any detectéd medical conditions that would [}
increase histher risk of material health impairment from -

~occupat|onal exposure in accordance with 29 CFR §191O 1207

Does the employee have any fimitations in the use of resplrators D
in accordance with 29 CFR §1910.134?

STATUS

@ QUALIFIED ,
T any work conststent wnth skalls and tralnlng

been glven the following instructions.

m iStatuS changed to Biennial.

I have revnewed the medlcal data of the above named employee, and informed lhe 'employee of the results of the medncal

'exammahon and any medical conditions that requnre follow-up exammatlon or treatment.

No

4

.Name of Phys:ctan Peter P. Greaney M.D.

Undecided

U

0

‘ "The examlnatlon indicates, no s:gmf cant medlcal condltlon Employee ¢an be aSS|gn ’

that limits work assignments on the following basis:’ * ..

;'4 D DEFERRED Th exammatlon indicated that additional lnformatlon is necessary The employee has -

Date: 12/07/04

WorkCare
333 S. Anita Drive. Suite 630. Orange. CA 92868

(714) 978-7488 - (800) 4556155 - FAX (714} 456-2154




. TETRA TECH NUS
CERTIFICATE-OF TRAINING
THIS CERTIFIES THAT
. Calin- A. Doolan
has successfully completed an 8-hour ‘co_@use-of instruction in

* OSHA 29 CFA 1910.120

GENERAL SITE WORKER!
REFRESHER TRAINING

prapared and instructed by Tatea Tech NUS, Inc.
Pittsburgh, Pennsytvania

Yy December 23, 2004 g
. Iyde - : .. Date of Award — 4
Senior Instructar . ’ Manager
Traning Services . Training Services




© PITT-12-4-053

TETRA TECH NUS. INC.

“FE| 661 Andersen Drive - Pishurgh. PA 15220

Tel 412.921.7090 - Fax 412921 4040 vwzwletratechcom

December 30, 2004

Project Numbers 3961, 1 245, 7448, and 6678

-.Comm'ander, _Soulherri Division
~ Naval Facilities Engineering Command

ATTN: William Gates (Code ES31)
P.O. Box 190010
North Charleston; SC 29419-9010

Reference: CLEAN Contract No. N62467-94-0-0888
Contract Task Order Numbers 0160, 0331, 0343, an§E

Subject: Personniel Clearance for Site Visit

_Dear Mr. Gates:

The purpose of this letter is to inform you of upcoming site activities to be performed by Tetra Tech NUS,
Inc. 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-D-

0888. The ‘specitic OSHA regulations involved for this project pertain to employee health and safety
training and medical surveillance requirements;, as identified in OS_HA 29 CFR 1910.120.

The subject project and planned activities include staking locations _of intrusive sampling; ‘
instaliation/development and sampfing 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 Tetra Tech NUS. They will follow these fisted health and safety plans.

«  Health and Safety Plan for Sol:d Wasle 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 unoel .
CTO 0331.
+ Health and Sa{ety Plan for Enviroamental Indicator Investigation for SWMUSs 18, 19, 20,
*and the Old Gun Tub Storage Lot, dated November 2004, prepared under CTO 0331.
< Health and Safety Plan for Cast High Exploswes Fill and B-146 Incinerator, dated August
- 2004, prepared under CTO 0343,
* rHealth and Safety Plan for Mine Fill-A (SWMU 12), Rev:snon t, dated August 2004,
prepared under CTO 0357 '

These individuals are as foII0ws:

Stan Conti

" Colin Doolan
Jum Goerdt
Terry Rojahn
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APPENDIX D.1 -
 SUMMARY OF ANALTYICAL RESULTS
| SWMU 13 -
'ROUND 4
GROUNDWATER

UPPER PENNSYLVANIA WATER BEARING ZONE -~



TABLE D-1

SUMMARY OF ANALYTIC RESULTS

. ROUND 4 GROUNDWATER S;\AMPLES FROM THE UPPER PENNSYLVANIA WATER

SWMU 13 (MINE FILL B)

CRANE, INDIANA

BEARING ZONE

PAGE 1 OF 2

WATER BEARING ZONE UPPERPA | UPPERPA | UPPERPA | UPPERPA-| UPPERPA UPPER PA UPPER PA | UPPERPA | UPPERPA | UPPERPA
SAMPLING ROUND . 04 04 .04 . 04 ’ 04 04 . 04 04 04 04
LOCATION 13MWTO1 13MWTO09 13MWTI11 13IMWT13 | 13MWT14 13MWT14 13MWT15 13IMWT17 13MWT21 13MWT31
SAMPLE NUMBER 13GWT0104 | 13GWT0905 | 13GWT1104 | 13GWT1304 | 13GWT1404 | 13GWT1404-D | 13GWT1504 | 13GWT1704 | 13GWT2104 | 13GWT3103
SAMPLE CODE - NORMAL NORMAL NORMAL NORMAL ORIG ouP ' NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 1/23/2005 2/1/2005 1/23/2005 2/2/2005 1/25/2005 1/25/2005 - 2/3/2005 - 1/23/2005 1/22/2005 2/1/2005
Energetics (ug/L) ) ) . : -
1,3,5-TRINITROBENZENE 0.264 U 0.94 0.269 U 0.245 U 0.242 U 0.24 U 0.238 U - 0.248 U 0.36 J 0.242 U
1,3-DINITROBENZENE 0.264 U 2.2 1.2 0.245 U 0.242 U 0.24 U 0.238 U 0.248 U 0.78 0.242 U
2,4,6-TRINITROTOLUENE 0.264 U 22 44 0.245 U 0.242 U 024 U 0.238 U - 0.248 U 24 0.242 U
2,4-DIAMINO-6-NITROTOLUENE 0.264 U 25 R 1.6 R 0.245 U 0.242 U - 0.24 U 0.238 U 0.248 U 0.29 R 0.242 U
2,4-DINITROTOLUENE 0.264 U 0.25 U 4 0.245 U 0242 U 0.24 U 0.238 U 0.248 U 0.238 U 0.242 U
2;6-DIAMINO-4-NITROTOLUENE 0.264 U 0.25 U 0.269 U 0.245 U 0.242 U . 0.24 U 0.238 U 0.248 U 0.238 U 0.242 U
2,6-DINITROTOLUENE 0.264 U 0.25 U 5.7 J 0.245 U 0.242 U . 024 U 0.238 U 0.248 U 26 J 0.242 U
2-AMINO-4,6-DINITROTOLUENE 0.264 U 13 J 12 J 0.245 U 0.242 U- 0.24 U 0.238 U 0.27 J 1.9 J 0.242 U
2-NITROTOLUENE 0.264 U 0.25 U 0.269 U 0.245 U 0.242 U 024 U 0.238 U 0.248 U . 0238 U 0.242 U
3,5-DINITROANILINE 0.264 U 2.2 J 0.269 U 0.245 U ©0.242 U 0.24 U 0.238 U- 0.248 U 0.238 U 0.242 U
3-NITROTOLUENE 0.264 U 0.25 U . 045 R 0.245 U 0.242 U 0.24 U 0.238 U 0.248 U . 0.238 U 0.242 U~
4-AMINO-2,6-DINITROTOLUENE 0.264 U 18 27 0.245 U 0.242. U 024 U 0.238 U 0.54 3.2 0.242 U
4-NITROTOLUENE 0.264 U 0.25 U 0.269 U 0.245 U 0.242 U 024 U 0.238 U 0.248 U - 0.238 U 0.242 U
DNX 0.264 U 0.27 R .0.269 U 0.245 U 0.242 U 024 U 0.238 U 0.41 J 0.238 U 0.242 U
HMX 0.88 99 68 ‘. 84 - 0.54 J 0.52 J 0.238 U 100 410 7.5
MNX . 0.264 U 4.2 0.74 J 0.245 U 0.242 U 0.24 U . 0.238 U 6.2 33 R 0.242 U
NITROBENZENE 0.264 U 0.25 U 0.269 U 0.245 U 0.242 U 0.24 U 0.238 U 0.248 .U 0.238 U 0.242 U
RDX 0.37 J 1200 830 - 18 2.8 2.8 - 0.238. U 480 3200 19
TETRYL 0.264 U 0.25 U 0.269 U 0.245 U 0.242 U -0.24 U 0.238 U 0.248 U 0.238 U 0.242 U
TNX - 0.264 U 1.3 J 0.269 U . 0.245 U 0.242 U 0.24 U 0.238.U" 0.248 U 0.238 U 0242 U
Field Parameters :
DISSOLVED OXYGEN (mg/l) ] 0.81 0.74 0.71 5.31 0.91 1.57 . 0.35 1.56 1.52
OXIDATION REDUCTION POTENTIAL (MV) 295 29.9 284 392.700000 62.4 373.3 4 56.1 51.9
PH (S.U.) . 3.98 5.49 3.8 3.94 5.58 3.65 5.4 5.71 5.42
SPECIFIC CONDUCTANCE {MS/CM) :0.192 0.57 0.222 1.01" - 0.595 0.314 0.118 0.148 1228
TEMPERATURE (C) 9.98 12.15 10.8 9.87 14.39 . 13.29 11.51 - .9.15 11.08
TURBIDITY (NTU) 3 1.6 10 7.2 3.3 8.31 15 4 5.2
Miscellaneous Parameters (mg/L) . ]

0.1 J 77 J 0.1. J 11J | 0.025 UJ 0.94 J 0.025 U | 1.7 J | 0814 | 006J

INITRITE/NITRATE-N




TABLE D-1
— SUMMARY OF ANALYTIC RESULTS . '
ROUND 4 GROUNDWATER SAMPLES FROM THE UPPER PENNSYLVANIA WATER BEARING ZONE
SWMU 13 (MINE FILL B)
CRANE, INDIANA

INITRITE/NITRATE-N

PAGE2OF2-
WATER BEARING ZONE UPPER PA UPPER PA UPPER PA UPPER PA UPPER PA
SAMPLING ROUND 04 04 " 04 . 04 04 .
LOCATION 13MWT34 13IMWT37 13MWT40 13MWT47 | 13MWTST
SAMPLE NUMBER 13GWT3403 | 13GWT3703 [ 13GWT4003 | 13GWT4703 | 13GWT5102
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE - 1/23/2005 2/2/2005 2/2/2005 1/25/2005 2/3/2005
Energetics (ug/L) - )
1,3,5-TRINITROBENZENE 0.242 U 0.24 U 0.264 U 0.242 U 0.264 U
1,3-DINITROBENZENE 0.242 U 024 U 0.264 U 0.242 U _0.264 U
2,4,6-TRINITROTOLUENE 0.242 U 024 U 10.264 U 0.242 U 0.264 U
2,4-DIAMINO-6-NITROTOLUENE 0.242 U 0.24 U 0.264 U 0.242 U 0.264 U
2,4-DINITROTOLUENE 0.242 U 0.24 U. 0.264 U 0.242 U 0.264 U
2,6-DIAMINO-4-NITROTOLUENE 0.242 U 0.24 U 0.264 U 0.242 U 0.264 U
2,6-DINITROTOLUENE 0.242 U 0.24 U 0.264 U 0.242 U 0.264 U
2-AMINO-4,6-DINITROTOLUENE 0.242 U 024 U 0.264 U 0.242 U 0.264 U
2-NITROTOLUENE 0.242 U 0.24 U 0.264 U 0.242 U 0.264 U
3,5-DINITROANILINE 0.242 U 0.24 U 0.264 U 0.242 U 0.264 U
3-NITROTOLUENE 0.242 U 024 U 0.264 U 0.242 U 0.264 U
- [4-AMINO-2,6-DINITROTOLUENE 0.242 U 0.31 J 0.39 J 0.242 U 0.5 J
4-NITROTOLUENE 0.242 U 0.24 U 0.264 U 0.242 U 0.264 U
DNX 0.242 U 0.47 J 0.264 U 0.242 U 0.64 J
HMX 29 110 270 0.242 U 69 -
MNX 3.3 6.9 3.2 0.242 U 9.3
NITROBENZENE 0.242 U 024 U 0264 U - 0.242 U 0.264 U
RDX 440 1500 110 0.242 U 320
TETRYL 0.242 U 0.24 U 0.264 U 0.242 U 0.264 U
TNX 0.242 U 024 U 0.264 U- 0.242 U 091J
Field Parameters ) :
DISSOLVED OXYGEN (mg/L) . 1.3 4.2 13.39 0.81 10.19
OXIDATION REDUCTION POTENTIAL (MV) 99.9 64.2 168.9 353.3 254.4
PH (S.U) ) 5.05 5.65 6.51 3.63 6.2
SPECIFIC CONDUCTANCE (MS/CM) 0.271 0.24 0.314 0.673 0.14
TEMPERATURE (C) ) 12.06 10.9 11.71 8.87 5.07
TURBIDITY (NTU) 5.5 1.3 6.5 10 9.7
Miscellaneous Parameters (mg/L) . .
1 0244 0.25 J 0.33 J 0.025 UJ - | 1.5 -]
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' TABLE D-2
_ SUMMARY OF ANALYTIC RESULTS
ROUND 4 GROUNDWATER SAMPLES FROM THE LOWER PENNSYLVANIA WATER BEARING ZONE
SWMU 13 (MINE FILL B)
CRANE, INDIANA

WATER BEARING ZONE

"LOWER PA

LOWER PA |

. LOWER PA

|SAMPLING ROUND 04 04 . 04
LOCATION =~ 13MWT28 *| 13MWT45 13MWT46 _
SAMPLE NUMBER 13GWT2803 | 13GWT4503 13GWT4603
SAMPLE CODE NORMAL NORMAL NORMAL .

|SAMPLE DATE 2/1/2005 1/23/2005 - |- 2/2/2005
Energetics (ug/L) - ' o o :
1,3,5-TRINITROBENZENE 0.275 U 0.24 U 0.245 U -

“11,3-DINITROBENZENE 0275 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-DIAMINO-4-NITROTOLUENE 0.275 U - 0.24 U 0.245.U

{2.6-DINITROTOLUENE. 0275 U |.. 024 U 0.245 U .

12-AMINO-4,6-DINITROTOLUENE 0.275 U . 024 U - 0.245 U
2-NITROTOLUENE - 0.275 U 0.24 U 10.245 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, &DIN!TROTOLUENE 0.275 U . 0.24-U 0.245 U
4-NITROTOLUENE 0.275. U . 024 U - 0.245 U
DNX 0.275 U -0.24 U 0.245. U

AHMX 0.275 U 0.24 U 0.245°U
MNX . 0.275 U 0.24 U 0.245 U
NITHOBENZENE 0.275 U -~ 0.24 U - 0245 U
RDX - S 0275 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 . ) o
DISSOLVED OXYGEN (mg/L) . 8.87 0.56 1.3
OXIDATION REDUCTION POTENTIAL: (MV) 144.6 -48 214
PH (S.U.) - 7.78- 7.08 6.45
SPECIFIC. CONDUCTANCE (MS/CM) _.0.918 0.491 0.731
TEMPERATURE (C) 13.87 - 10.13 10.45
TURBIDITY (NTU) - 50 14 1.65
Miscellaneous Parameters (mg/L) . . -

" [NITRITE/NITRATE-N 0.15 J 0.06 J |

0.025UJ
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TABLE D-3

'SUMMARY OF ANALYTIC RESULTS

ROUND 4 SURFACE WATER-SAMPLES

. SWMU 13 (MINE FILL B)
_ CRANE, INDIANA

SAMPLING ROUND - 04 04 .. 04 04’ 04 | 04 04 . 04

LOCATION 13SW11 '| 13SW/SD14 | 13SW/SD15 | 13SW/SD16 | 13SW/SD19 | 13SW/SD20 | 13SW/SD22 | 13SW/SD30

SAMPLE NUMBER 13SW1103 | 13SW1403. | 13SW1503 | 13SW1603 | 13SW1902 | 13SW2002 135SW2203 13SW3003-
|SAMPLE CODE NORMAL [ NORMAL NORMAL NORMAL | NORMAL ‘| NORMAL NORMAL NORMAL

SAMPLE DATE - 2/2/2005 2/2/2005 2/2/2005 | 2/2/2005 '2/2/2008 | | 2/2/2005 _2/2/2005 2/2/2005

Energetics (ug/L) . R - - . - )

" [1,3,5-TRINITROBENZENE 0.242 U 0.252 U ~ 024 U : 024 U . 0264 U - 0.24 U 0.266 U~ 0.252 U
1,3-DINITROBENZENE - 0.242 U 0.252 U 024 U 0.24 U . 0264 U 0.24 U 0.266 U . 0.252 U
2,4,6-TRINITROTOLUENE .0.242 U 0.252 U 024 U 024 U | -0.264 U 024 U 0.266 U 0.252 U

. [2,4-DINITROTOLUENE. - 0.242 U 0.252 U 0.24 U- 024 U - |- 0264 U 024 U 0.2668 U 0.252 U
2,6-DINITROTOLUENE 0.242 U 0.252 U 0.24 U 024 U 0.264 U 024 U . 0.266 U 0.252 U-
2-AMINO-4,6-DINITROTOLUENE 0.242 U 0.252 U 024 U - 0.24 U . 0.264 U . 024 U 0.266 U 0.252 U
2-NITROTOLUENE : 0.242. U 0.252 U~ 0.24 U 0.24 U 0.264 U 024 U 0.266 U 0.252 U
3-NITROTOLUENE : 0.242 U 0.252 U 0.24 U 0.24 U 0.264 U 024 U 0.266 U 0.252- U
4-AMINO-2,6-DINITROTOLUENE . 0.34 J 13 | 028 J 0.37 J 0.264 U 0.24 U --0.266 U 0.252 U~
4- NITROTOLUENE -4 0242 U 0.252 U 024 U. 024 U 0264 U . 0.24 U - 0.266 U 0.252 U
HMX : 130 21 _ .81 13 054 024 U 0.36 J. 2 .
NITROBENZENE 0.242°U 0252 U 024 U - 024 U 0.264 U -024 U - 0266 U 0.252 U
RDX : ) © 1100 60. 390 29 « 0.92 0.38 J - 141 8
TETRYL . . 0.242 U 0.252 U . 024 U - 0.24 U 0:264 U 024 U. | 0266 U 0.252 U

~ Field Parameters - : vy . - :
DISSOLVED OXYGEN (mg/L) : 12.46 13.8 13.38 13.88 13.12 13.25 ~ 8.25 14.1 -
OXIDATION REDUCTION POTENTIAL .(MV) _ 282 178 195 - - 188 - 220 205 - © 139 201
PH (S.U.) 7.76 7.91 8.13 8.29 79 - 8.17 . 8.18 8.07
SPECIFIC: CONDUCTANCE (MS/L) 1.433 0.278 0.132 0.106 0.236 0.154 0.151 0.168-

|TEMPERATURE (C) : 2.72 2.88 2,44 - 1.43 2.64 _2.24 2.02 . 1.63
TURBIDITY (NTU) - - 76 - ‘4.1 85 10 36 6.1 3.1 45 -
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