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- 1.0 INTRODUCTION

A Phase Il Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) has been
conducted at the Naval Surface Warfare Center (NSWC) Crane Mine Fill A (MFA), also known as solid
waste management unit (SWMU) 12. The purpose of the RFI was to determine whether explosives in
groundwater, éurface water, or sediment present unacceptable risk, or if any residual explosives in soil
present unacceptable levels of risk to human health and the environment. The RFI was conducted at
SWMU 12 in accordance with applicable RCRA corrective action requirements and provides data on the
nature and extent of select explosive, metals, miscellaneous semivolatile organic compound (SVOC), and
volatile organic compbund (VOC) concentrations in surface soils, subsurface soils, sediment, surface
water and groundwater. The RFI indicates that explosives contamination remains in soil around buildings
and that explosives have miérated to groundwater and unacceptable levels.of risk remain for various
combinations of human and ecological receptors, with the majority of risk attributable to the use of

groundwater by select human receptors.

MFA was used for the production of large mines, depth charges, rocket heads, aerial bombs, and
projectiles in buildings. MFA also includes battery and soil disposal areas that are located at the extreme
south‘ end of the SWMU. In the past,' explosives powders discharged from production building roof vents
that accumulated on the roofs were washed down to the ground by precipitation, resulting in the
contamination of soils. In addition, wastewaters contaihing explosives were discharged into nearby
ditches. The béttery area was used to dispose of AA household type batteries on the ground surface.
The soil disposal area was used to dump soil and construction debris on the ground sufface. During the
period 1997 to 2000, an interim removal action (IRA) was conducted in whiéh explosive-contaminated
- soils were removed for treatment via bioremediation. Treated soils were then placed into the excavations
from which the cdntaminated soils were removed. Just prior to the MFA battery area iRA, the batteries
were all but unrecognizable, and _only their inner cores were visiblé on the ground surface. MFA is
currently used as a renovation facility for éxplosives-loaded bombs, demilitarized gas generators, and
- paint bombs. '

A correcti\}e measures study (CMS) will be conductéd at SWMU 12. Among the remedial alternatives:
expected to be evaluated will be the -potential for natural attenuation to reduce concentrations of
explosives in the groundwater. The United States Er{viro'nmen_tal Protection Agency (U.S. EPA) Region 5
has established a framework entitled “Region 5 Framework for Monitored Natural Attenuation Decisions
for Groundwater” (U.S. EPA, 2000). This framework provides technical direction for the collection of

adequate monitoring data to support evaluations of the effectiveness of monitored natural attenuation

020709/P : 1-1 CTO 0377
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(MNA). In order to determine whether residual explosives are naturally degrading at SWMU 12, a long-
term groundwater monitoring plan for exploeives and explosives degradation products is being
conducted. The Iong term monitoring program, as planned,,consxsts of nine rounds of sampling to
provide mformatlon on trends in groundwater concentrations of explosives and explosives degradation
by-productrons. Recently, six rounds of quarterly groundwater, soils, sediments, seeps, and surface
water sampling and analyses were completed at SWMU 12: Information regarding the results of Rounds
1 and 2 is presented in the SWMU 12 RFI (Tetra Tech NUS Inc. [TtNUS], 2005a). The results for

Rounds 3 through 5 were ‘reported in the prior SWMU 12 MNA ‘reports (TtNUS, 2005b; TtNUS, 2006a; '

and TtNUS, 2006b).

The purpose of this report is to present the results or groundwater and surface water monitoring activities
in Rourrd 6, including field documentation, and to provide- the framework for evaluation of data once all
nine rounds have been corhpleted. Field documentation associated with Round 6 is provided in
Appendices A, B, and C of this report. Appendices D and E present analytical resuits for Round 6 and
potentiometric surface maps for groundwater elevetions obtained in Round 5, respe‘ctiyely. The final
monitoring report (after Round 9) will contain an evaluation as to whether residual explosives rrray be
naturally degrading and whether MNA is a viable remedial option for contaminated groundwater and
surface water at SWMU 12. Informatlon obtained from the long term monitoring program will be used in
the CMS to evaluate the effectiveness of MNA. The MNA program being conducted at SWMU 12 meets
the U S. EPA Region V MNA reqmrements

020709/P ' _ 1-2 : CTO 0377
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2.0 FIELD INVESTIGATION

. This section presents a discussion of sampling activities, procedures, and documentation utilized during
Round 6 field operations performed in 2006 for NSWC Crane SWMU 12. '

2.1 OVERVIEW

Field activities for Round 6 were conducted in M.ay 2006. All work perfbrmed for.Round 6 was conducted
in accordance with the procedures and methodologies described in the -U.S. EPA-approved QAPP
~ Addendum No. 2 (TtNUS, 2004) to the approved QAPP. Standard. operating procedures (SOPs) that
governed the field work are included in Appendix C of Addendum No. 2 to the approved QAPP. All field-
activities were electronically recorded and copies of all field forms, records, daily activities, and health and’
. safety documentation associated with the Round 6 field investigation are provided invAppendices A
through C of this document.

2.2 SAMPLING OPERATIONS

This section discusses the methovdolog'y for groundwater and surface water sampling activities performed :
at SWMU 12 during Round 6. Table 2-1 contains a summary of water level/elevation data for Rounds 1
through 6. Instruments used in the field were calibrated daily prior to use according to the manufacturer’s
reduirements and in accordanAce with all applicable standard operating procedures (SOPs). Table 2-2
provides a summary of all proposed versus'actual samples éollected, the analyses performed, and if

necessary, the reasoning why a sample was not collected.

2.2.1 Groundwater Purging and Sampling

During Round 6,"the groundwater wells were sampled uéing dedicated - bladder pumbs. Groundwater
quality parameters including pH, specific conductancé, tempefature, dissolved oxygen (DO), andbxidation
reduction Apotential (ORP) were méa.siured during purging at 5- to 10-minute intervals using a multi-
parameter water quality meter and flow-through cell. Longer intervals were used for slower pumping
wells. Water levels and pumping rates were also measured during purging at 5- to 10-minute intervals.
Purging continued until a minimum of one well volume was removed and the above parameters stabilized,
or until the well had been pufged for 4 hours, in accordance with SOPs CTO166-15 and CTO166-16. To
~ the extent possible, the pumping rates were adjusted.to prevent drawdown from exceeding 0.3 foot during

purging.' Iimmediately following the purging'process and before sampling, the temperature, pH, specific -

020709P L 2-1 ' | © croosT7
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conductance, DO, ORP, and turbidity were measured and recorded on the groundwater sample log
sheets. : :

Sample containers were filled by allowing the pump discharge to flow gently down the inside of the
container with minimal turbulence. All pertinent field data, including sampling meihods, purge information,
pump-intake depths, and locations were recorded electronically on low-flow purge data forms and
groundwater sample log forms (see Appendix A.1). See Figure 2-1 for all groundwater sampling
locations. ' - ' '

Twenty of the proposed 21 groundWater samples were colleqted at SWMU 12 during Round 6 (See

- Table 2-2). Monitoring well 12MWT30 was dry during this sampling period.

2.2.2 Surface Water Sampling

Surface water samples were collected from intermittent streams, drainage ditches, and surface runoff
locations throughout SWMU 12, All samples were collected at previously sampled locations Which had
been marked with a labeled, wooden survey stake. Fluorescent flagging had been tied to the stake and to
a nearby tree (if available) to facilitate relocation of the sample location for future sampling. Round. 6

surface water samples were collected in accordance with Addendum No. 2 to the app_rbved QAPP. All

pertinent ﬁeld'daia, including water quality parameters, sampling methods, and locations were recorded .

electronically on a surface water sample log sheet (see Appendix A.2). See Figure 2-2 for all surface

water sampling locations.

" All eight proposed surface water éamples were collected at SWMU 12 during Round 6. (See Table 2-2). -

23 QUALITY CONTROL SAMPLES

Quality assUfanc,e (QA)/quality control (QC) samples were 'geherated and collected during 'sampling
- activities to monitor both field and laboratory procedures. These procedures are detailed in the approved .
QAPP Addehdum No 2. QA/QC samples included field duplicates, equipment rinsate blanks, source
water blanks, and temperature blanks. '

020709/P : 2-2 CTO 0377
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24 WATER LEVEL MEASUREMENTS AND AQUIFER TESTING
. 2441 Groundwater Level Measurements

A complete synoptic round of water levels inc!udingv all the wells was taken prior to any groundwater
monitoring well sampling activity. The syhoptic water level measurements were obtained within a 24 hour
time period. Measurements were taken with an electrical water level indicator (M-scope), using-the top of
the riser pipe as the reference point to determine water depth for monitoring wells and using a surveyed
mark for staff gauge measurements. All measurements were taken in accordance with the specific SOP
contained in QAPP ‘Addendum No 2. A mark was placed at the top of the riser pipe to ensure that
measurements were taken from a cbnsistent reference point. Water level measurements and staff gauge
medsurements were recorded to the nearest 0.01 foot on groundwater level measurement forms.

Table 2-1 contains water level/elevatlon data for Rounds 1 through 6.

020709/P - ' 2-3 : ' CTO 0377



‘TABLE.2-1

MONITORING WELL CONSTRUCTION INFORMATION AND WATER LEVEL MEASUREMENTS
' .SWMU 12 -MINE FILL A ’ )

ROUND 6 .
NSWC CRANE
CRANE, INDIANA -
PAGE 1 OF 3
. ) Screened Interval . . o . o _
. . Top of Riser — - October 17, 2004 December 15, 2004 January 18, 2005 May 18, 2005 " August 10, 2005 November 29, 2005 May 5, 2006
. Northing |  Easting Ground |or Reference| . Total . Water- ’ ’ . o
| Well or Gauge | mstallation : -l - . e ; L : i —
Number Date (feet) (feet). Elevation Point Depth Top Bottom | = Top " Bottom Bearing ) : : ; - . : . Depth to| Water
NAVD | NAVD |(feetamsl)| Elevation [ (feetbgs)® (feet bgs) | (feet bgs) | (feet amsi) | (feet ams1) Zone | Depthto.| Water | Depthto | Water | Depthto| Water | Depthto | Water Depthto | Water | Depthto | Water V\ra ter | Etevation
(feet amsl) : 9 9 Water | -Elevation Water " | Elevation | Water | Elevation | Water Elevation | Water | Elevation Water Elevation (feet |- (feet
(feet btor)| (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsi) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl) btor) amsi)
MONITORING WELLS |
A2MWTO01 7/24/04 | 1312852.79|3026150.48] 724.06 -726.87 35.0 24.00 34.00 700.06 - 690.06 Puz | 11.10 715.77 ’ 968 71719 9.34 717.53 9.27 717.60 1115 © 715.72 10.91 " 715.96 9.54" 717.33
12MWT02 7/25/04 |1312701.31|3026218.56|. 723.57 | 72564 |- 29.0 18.00 2800 | 705.57 | 695.57 Puz | -10.02 | 71562 863 | 717.01 832 |- 71732 825 - | 717.39 1019 | 71545 985 | 71579 | 853 717.11
Ci2mMwTo3 | 83104 1312747.34|3026026.90{ 73239 |- 734.44 260 |- 15.00 ° 25.00 717.39 707.39 Puz 16.91 '717.53 16.21.. 718.23 " 16.00 71844 |. 1529 71915 | 1582 | 718562 16.06 718.38 1‘5.1A3 719.31
12MWTO04 9/10/04 | 1312647.57 3026082.64| -728.62 730.74 .. 25.0 14.00 24.00 - _714.62. ' 70462 | - Puz 1494 715.80 13.67° 717.07 | 1335 1 71739 -13.29° 717.45 15.14 715.60 | 14.91 - 715.83 - 13.56 | 717.18
12MWT05 - 9/8/04 1312511.09 3026137.13 ..722.90 A725.3-6 _ 25.0 ) - 14.00 24.00 708.90 |. 698.90 Puz 1012 | 715.24 8.72 .- 716.64 8.41 716.95 841 716.95: 10.39 714.97 9.91 71‘5..45 . .870 | 716.66
12MWT06 - 8/15/04 13'11833.50 3026562.65| 72459 | 726.70 24.0_ 13.00 | 23.00 711.59 70159 | Puz 9.54 » .717.16‘ q1 10.5i 716.19 10.75 71595 | 10.18 716.52 '9.50 71A7'_2(_) 9.92 716.78 - 994 |.716.76
12MwWTO07 8/27/04 | 1311707.13 3026615.62 726.03 72840 ' 25.0 14.00 |- 24.00 712.03 | 702.03 - Puz 11.80: 716.60, 13.05. [ 71535 1342 | 714.98 1262 | 71578 11.86 -716.54 12.16' 716.24 12.37 ,716'.03
12MWTO08 |- 7/25/04 |1311609.35/3026660.10 726.73 72883 | 240 ©13.00 23.00 ‘(13.73 703.73 . Puz 1203 |- 716.80 . 13.05 715.78 1319 715.64 1247-1 ‘ 716.12 12.05 - 716.78 12.36 71647 | 1272  716.11
C12MWT09 [ 8/29/04 . 1311595.76]3026580.09 725:2)& © 728.00 25.0 - - 14.00 24.00 71178 |- 701:78 1 Puz 13.44 714.56 13.60 714.40 13.40 714,60 1237 | 71563 - 12.43 ‘ 715.57 13.17 71483 | 1226 715.74}
12MWT10 8/11/04. |1311456:81 30266‘4'9.95 723.84 72668 | 250 | 1400 2400 | 709.84 699.84 Puz 15.17 711.51 14.67 712.01 1419 | . 712.49 1347 B 713.51 1 1408 712.60 15.07 711.61 13.19" 713.49
- 12MWT11 | " 8/14/04 1313014.33 3026776.1'5 73845 | 74079 '2_5.0 1400 | 24.00 724.45 714.45 Puz 16.55- | 72524 1296 -| 727.83 ' 12.88 - 727.91 13.01 | . 727.76 - 1525 725.54 14.23 726.56 12.39 | 728.40.
12MWT12 8/14/04 |1312972.30 3026791,.19 739.51 : 74166 25.0 14.00 24.00 725.51 715.51 “Puz | 13.03. 728.63 : ~ 1061 73105 |. §.95 73171 . 10:18 - 731.48 12.47 72919 | 11.48 -730.18, 10.09, 1 -731.57
1,2MWTA13 7/31/04 13_13060.01 3026835.37) 733.55 - | 735.81 - 210 10.00 20.00 |. 723.55 713.85 [ Puz 8.21 727.60 - 5.30. 73051 |- 463 .731.18 ‘4.83‘ 730.98 _' 7.33 728.48 585 | 729.96 493 | 730.88°
T 12MWT14 8/31/04 |1312965.79|3026875.34 734.54. 736.67 - 26.0 15.004 ,25.0(.) L 719.54 709.54 " Puz '19.51 717.16 20.05 716.62 | 2075 715.92 21.28 ' 715.39 2030 | 71637 | 19.42 717.25 21.22 715.45 -
12MWT15 8/31/04 |1312876.08/3026906.85| 73440 | 736.74 250 | 1400 | 2400 | 72040 710.40 Puz |. 1632 | 72042 | .1852° | 718.22 19.17 717.57 | 1824 | 71850 16.63 72011 [ 16.39 720.35 | 1837 | 718.37
12MWT16 8/14/04 |1312096.13|3027182.94( 743.63 .745.97 [ © 250 14.00 .'24.00 729.63 719.63 Puz 2097 725.00 | 2195 | 724.02 12213 723.84 21.62 724.35 2137 72460 22.10 72387 | 2163 | 72434
“12MWT17 8/15/04 1312047.38|3027205.14 7'44.'84 747.23 26.0 15.00 25.00 ‘| 729.84 719.84 Puz. 22.79 724.44 24.11 ' 723.12 ‘24.63 722.60 2373 723.50 2305 | 724.18 23.02 72421 | 2378 | 72345
12MWT18 . 8/27/04 |1312114.82|302725363| 743.93 74594 26.0 15.00 2500 | 72893 |- 718.93 Puz | 21.55 72439 .| 2261 72333 *| 2306 | 722388 2268 .‘-/2_3.26 21.80 724.14 21.80 72414 | 2252 | 723.42
12MWT19 8/28/04 | 1312026.45(3027292.38| -744.55 746.89 | -27.0 16.00 26.00 .728.55 718.55 | Puz .| 2583 1 721.06 27.06 719.83 27.77 719.12 ‘ 27.68 719.21 26.66 720.23 '25.66 | 721.23 27.68 719.21
12MWT20 Y 9/1/04 - 11311919.40 ‘3027337.'61 744.40 746.56 - 26.6' 15.00 25.00 729.40 719.40 - Puz 23.86 . 72270 | - 24.97 721.59 25.35 "721.21 .'-25.‘45‘. 72111 - 2447 - 722.09 23.89 72267 | 25.35 721217
. 12MWT21 9/12/04 1312878.00(3026436.50| 735.16 .| . 737.72 ©250 | 14.00 24.00 ' 721.16 | - 711.16 i:’uz 21.42 716.30 " | - 19.92 " 717.80 . 19.54 718.18 19.46 718.26° ‘.21.49 716.23 22.30 715.42 19.74 | 717.98
1éMWT22 9/11/04 |1311937.84 3Q26901.94 737.50 739.74 é5.0 1400 | 24.00 723.50 713.50 . Puz | 16.56 | 723.18 17.40 722.34 17.71 722.03 17.10 722.64 V 16.60 723.14 ' 16.61 723.13 17.13 || 72261
12MWT23 '8/10/04 | 1311150.87 '3027466.57 73729 | 73975 310 20.00 30.00 71729 707.29‘ Puz. 27.20 712.55 28.22- 71153 - A 2865 | 711.10 21.89 717.86 |. 27.52 712.23 . 27.00 71275 | 28.09 711.66
- 12MWT24 8/10/04 11310974.75 3027184.02f 73{8.28' 740.60 310. | 20.00 30.00 718.28 | 708.28 Puz 32.07 708.53 | 32.38 708.22 | 3234 708.26 | 3235 708.25. 32.36 708.24 31.98 708.62 3233 - 708.27 ‘
12MWT24A -| 8/16/04 1310968.91' 302719297 * 737.99 . 740.53 54.0 44.00 54.00 693.99 683.99 Puz 3468 .| 705.85 3500. [ 70553 | 35.23 705.30 3493 705.60 35.13 705.40 3407 | 70646 .| 34.87 ' 705.66
12MWT25 '9/12/04. |1313924.59|3026269.42]° 746.55 748.66 26.0 15.00 25.00 ‘ 731.55 72155 - Puz 17.80 730.86 ’ 1?.35 73131 | 17.35 731.31 16.55 732.11 16.81 731.85 16.87 731.79 16.59 732.07




MONITORING WELL CONSTRUCTION INFORMATION AND WATER LEVEL MEASU
: SWMU 12 - MINE FILL A

TABLE 241

ROUND 6
NSWC CRANE
CRANE, INDIANA
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REMENTS

Top of Riser

Screened Interval

October 17, 2004

December 15, 2004

January 18, 2005

. : . . May 18,.2005 August 1'0,' 2005 November 29, 2005 May 5, 2006
Well or Gauge | Instailation Northing. Easting Grour'ld or Refe?rence Total ) Watgr- , : ) ‘
Number Date (f.ee!) - (feet) Elevation _F_’.om.t Depth Top Bottom Top Bottom Bearing : o : . Depth to| Water
' A o ) NAVD NAV~D» (feetamsl)} Elevation | (feet pgs)“’ (feet bgs)| (feet bgs) | (feet amsl) | {feet amsl) Zone Depth to] . Wate:r Depthto | Wate.r Depth to Wate‘r Depth to Wate'r Depth to Wate.r, Depth to Wate‘r Water | Elevation
' . (feet amsl) . . . . . Water Elevation Water Elevation Water- | Elevation Water Elevation- | ‘- Water Elevation Water Elevation
7 - ’ ' ‘ (feet btor) (feet amsl)| (feet btor)_ (feet amsl) ‘(feet btor)| (feet amsl) | (feet btor) | (feét amsl) (fggtjbtor)I (feet amsl) (fegt btor) | (feet amsl) ; l()ftiit) a(fme::)
A 12MW—T26 9/12/04 1313638.57|3025981.12 . 741.6‘4 743.72 25.0 - 14.0‘O ) 24.00 727.64 717.64 © Puz 10.56 733.16 - 10.91 732.81 :11:01  732.71 10.02 1 733.70 9.79 733.93 10.31 733.4;1 .10.‘i_0 '733.62
C12MWT27 9/2/04 [1313736.63{3026477.23| 738.42 .740.52 26.0 15.00 25.00 . 723.42 713.42 Puz 1096 | 729{56 '9.35 73147 9.24 731.28° 9.18 ' 731.34 10.02 730.50 9.81 730.71 9.15 731.37
12MWT28 8/3@/04 .| 1313506.96{3026352.09|  743.27 745.53 26.0 15.00° 25.00 728.27 718.27 Puz 12.96 | 73257 12.78 732.75 12.78 732.75 118 733.73 12.10_ 733.43 |¥7 1261 . 732.92 12.04 733.49
‘12MW'>I'29 9/1'0/04' 1'3'12653.54 3026079.78| 729.13 731.23 89.0 ' 70.QO 88.00 659.13 | 641.13 Pmz . 59.97 | 671.26 61.20 .670.03 61.34 . 669.89 59.83 67140 58.83 672.40 _59.00 672.23 58.98 672.25
1'2MWT:_304' 1 8/29/04 » 1311604.34/3026576.32| -725.67 727.59 90.5 70.00 90.00 - 655.67 - 635.67 Pmz 92.71 634.88 . 92.74 634.85 92.69 '634290 © 92.56 635.03 92.59 '635.00° 92.76 634.83 | 9267 | 634.92
12MWT31 8/39/04- 1312970.99{3026872.87| . 734.55 i36.75 - 89.0 '68:00 88.00 . 666.55 646.55 Pmz 85.17. 651.58 68.86. 667.89 68.72 668.03 67.87" ~668.8$ - 6118 675.57 168.40 668.35 67.80 .668.95
\12MWT32 © 9/1/04 1312"01‘.5449 3027297.24| . 744.51 747.44 100.0 - 79.00 99.00 665.51 645.51 ) .F_;mzv 68.55 67889 | 8593 ‘| 66151 86.11 .‘ 661.33 | 84.75 662.69 - 84.99 662.45 85.31 662.13 84.‘6(5 662.84 -
12MWT33 9204 [1313725.86|3026481.26| 738.32 7;10.49 95.0 .74.00 -94200_ 664,32. . » 644.32: Pmz 44.99.. 695.50 : 4244 | 698:(')5 41.80 698.69 4134 699.15" A 43.30° ‘697._19 . 43.31 697_.18 1 4126 699.23. A
12MWT 34 8713/04 1310967.35|3027183.73| 738.02 740.52. - 87;0 76.b0. -86.00 | 66202 | 652.02'  Pmz’ 88.42 ‘A 652.10 ‘ 88432 652.20 | * 88.12 . 652.40 87398 652._54 87.95 ’ 652.57 88.09 - 652.4;} '8_8.00 6_52:5_2_'
"~ 12MWT35 ' 8/27/04 . 1312711.'38 30_27-111'.95 - 73217 73464 - 27.0 . 16.00 .26.00 716.17 706.17 Puz ,12.33' 722.31 B 12,53 - '722.1_1 . 12.7Q 721.94 12711 72253 1.1'.90 . 72274 11.85 722.79 | 1236 7.’.22.28"_, '
12MWT36 | @704 |1312466.54|3027186.16 736.51 738.63 26.0 15.00 | 25.00 | . 72151 . 71»1.51 Puz "|. 13.15° 725.48 - 1419 | 72444 .| 1458 72405 - 14.12 724.51 1317, 725.46 13.39 725.24 14.19 72444 .
12MWT37 -7/29/04 13i5630.57 3027496.41 736.55 738.77. 25.0 14.00° 24.00 | 722.35.' '7"12.35‘ “Puz | 2220 716.57 25.74 713.03 26.24. 712.53 25.96 . 712.79 -23.-51 - .4 "/1_5.26 25'16. 713.61 26.26 7i2.51
12MWT38 9/11/.(:)4 1312353,89 3026531,1? 1 726.05 - 728.03 25.0 14.00 2400 | 712.05 702.05 Puz 10.03 ,71‘8-00"' 1064 - 717.39 | 10863 717.40 9.69 718!34_' 9.46 71857 | 9.95 718.08 9.62 . 718.41
_'12MWT39_ 7/30/04 131b1015.63 302;662497 735.33 737.64 350 .| 24.00 | 34.00 711.33 701.33 ‘ Puz 55,83 ) . 701.81 © 36.05- 70159 { 3582 701.82 35.56 702.08 35.50 702.14 35.51 702.13 3539.-] 70225
-12MWT40 8/12/04  |1310616.56 3027037.67 725.37 727.50 -29.0 18.00 28.00 707.37 | 697.37 " Puz 2223 705.27 23.11 |, 704.39 - 7 23.18 704.32 23.04 " 704.46 23(83- -703..6.7 2450 . 703.00 24.00 . 703.50
T12MWT41 |- 10/27/04° [1310642.00}3026376.75 621.30 62297 . 35.0 2400 [ 34.00 597.30 587.30 Mgdv NA NA 20.33 60264 " |- 2042 602.55 19.75 _ 603.22 12010 | 602.87 20.07 602‘90_ 19.55 603.42
12MWT42 '9/1/04  [1312364.70]3026127.28| 71_7‘,93 720.22 . 29.0 1:‘3.0(.)' 1 2800 -704.93 _ 689.93 Puz 15.03 705.19 13.02 707.20 12.13 708.09 11.69 708.53 1367 |..706.55 14.07 706.15 11.88 708.34
12MwT43 " | 11/12/04 |1310955.52|3026125.55| 677.03 679.01 81.0 6500 | 80.00 | 61203 Cse7.03 | Pz’ NA NA - 78.15 600.86 78.56 60045 | 7819 | 60082 - NA 78.12 600.89 | 78.28 1600.73
12MWT44 ' 10/27/04 |1310276.64|3026617.87| 624.81 626.69 355 25.90 35.0‘Q 590.81. | 589.81 Mgd NA NA . 7 ,26'25 60044 | 2658 |. 600.11 26.14 600.55 ' 26.60 600.09) 26.45 600.24 | 26.22 600.47
12MWT45_ 10/29/04. 1313384.3_0 3027614.01 68_837 691107 . 250 '14.00 24‘0-0 674.37 664.37 Pmz. N NA V NA 17.07 674.»00 16.03 - 675.04 ‘ 15.62 ' 675.45_ 19.97. .671.10 20.31 6_70.76 ' .14.79 _676.28 »
_12MWT46 -10/30/04 {1312828.63 302786‘4._172 67331 | 67567 ‘245 | 14.00 24.00 650.31- | 64931 | Pmz’ NA " NA 16.07 659.60 16.02 659.65 15.80 659.87 2166 | 65401 | 1851 | 65716 | 17.19 658.48
12MWT47 10/31/04 1312{55.99 3028025.00{ . 660.79 663.12 25.0 -14.00 24.00 646.79 %36753 Pmz NA NA -12.85 650.27 1267 650.45 14.00, 649.12 16.02 647.10 1'5.66, 647.44 ',12.97 65(_)‘15
- 12MWT48 11/9/04 131205_2.61 3028122.50| 647.84 650.05 300 19.00 29.00,' 628.84 618.84 Pmz. NA NA ' 36;59 619.55 { :.30.41 -61,9.'64. 30.36 61969 "30.34 619.71 3027 '619.78 | 30.34 619.71
12MWT49 ‘11/10/04 1310956.27 3028138..17 : 61_63.96 619.25 30.0 19.00 . 29.00 597.96 587.96 <] -¥Mgd, © NA NA 30.03 >5.89.22 25.66 -593.59 26.24 ' 59'3..0_1, 27.92 591.33 27.04 592.21 2624 593.01
“12MWTS0 | 10/29/04 1310582.27. 3028100.87( * 606.85. 669.01, 350 24.00 34.00 582.85 572.85 Mgd NA NA DRY NA 35.34° 573.67 3476 | 57425 34.60 . 574.41 35.30 . 573;71 35.15 573.86_
WES-7-1-81 _ 1309481.87|3026477.49 628.95 631.95 415 27.02 36.20 601.93 592,75 Plz NA NA - " NA NA '20.41 611.54 - 19.86 612.09 23.70 608.25 NA A NA NA T NA .
WES‘.7-2-81' _ 1369501.85 3026589.53 601.7.2 : 604.72 35.0 2027 |- 29.62 - 581.45 572.10 Mgd’ NA NA 7 NA NA - _._34.2'6 570.46 33.93. 570.79 35.99 568.73 NA NA " NA NA
WES-7-3-81 _ 1309677.40{3026457.16] 596.22 | . 599.22 .38.0 23.40 3272 | 57282 563.50 | Mgd NA NA - NA NA 28.82 570.40 27.11 572.11 12915 570.07- NA - NA NA ; NA




TABLE 241

MONITORING WELL CONSTRUCTION INFORMATION AND WATER LEVEL MEASUREMENTS
SWMU 12 -MINE FILL A

"1 = Total depth of boring, total depth of well may be less.
2 = Staff gauge measured surface water level that appears to be perched above groundwater in the Pennsylvanlan geologlc unit immediately adjacent to or underlying the dramageway
" bgs = Below ground surface. .
btor = Below top of rlser/reference point.
ams| = Above mean sea level (NAVD88).
NA = Not applicable.
NAVD = North American Vertical Datum
Puz = Pennsylvanian upper water bearing zone
Pmz = Pennsylvania middle water bearing zone
Mgd = Mississippi glen dean water bearing zone
Plz= Lower Pennsylvanian water—beanng zone

~ ) ROUND 6
NSWC CRANE
CRANE, INDIANA
PAGE 3 OF 3 '
Screened Interval . . : . ) .
) .| Top of Riser| . . o October 17, 2004 December 15, 2004 January 18, 2005. May 18, 2005 . August 10, 2005 - November 29, 2005 - May 5, 2006
Well ) _ Northing | Easting Ground |or Reference| Total _ Water- ] : ! -
eNor gauge Inetgllatrpp (feet) _ (feet) Elevation Point Depth To' Bott'em- Top Bottom Bearing - - - - Dentht Wat
u_m' er ate NAVD - NAVD | (feet amel) - Elevation | (feet bgs)" (feet :gs) (feet bgs) | (feet amsl) | (feet amsi) Zone | Depthto Water Depth to Water Depth to Water Depth to Water . | Depth to Water Depth to Water 3vp t ° El a :a.r
1 : : (feetamsl) | - L e Water .| Elevation | Water Elevation | * Water. | Elevation | Water Elevation Water Elevation Water Elevation fa etr e:a :or_l
{feet btor)| (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl) | {feet btor)| (feet amsl) | (feet btor) | (feet amsl) | (fe€t btor) | (feet amsl) é:) er) a(r::I)
WES-7-4-81 . 1309586.5413026531.10] 585.22, 598.22 .39.0 24.31 33.64 570.91 561.58 ‘Mgd NA NA NA NA 26.53 . 571.69 26.23 571.99 NA . NA NAA . NA. NA NA
WES—7-5-_81‘ _ 1309640.9413026503.16] 593.50 -| -596.50 ’ 39.0 24.30 33.65 569.20 559.85 Mgd NA - NA NA NA’ 2425 1§ 572.25 23.98 572.52 26.14 570.36 NA NA NA . NA
STAFF GAUGES
12SG01 10/14/04 |1313149.25{3026817.59 NA 730.97 NA NA " NA NA NA NA . NA NA 3.19 " NA Dry NA Dry NA . Dry . NA 3.20 727.77 Dry ‘NA
128G02 "10/14/04 | 1312731.07[3027125.37 NA " 73164 . NA NA - NA NA NA. NA NA NA Dry NA Dry NA Dry NA Dry NA - Dry NA Dry .N'A
12SG03 10114/04 |1312335.43|3027317.19 NA i 735.03 NA NA NA NA NA NA NA NA 1.87 NA~ Dry NA 1.92 733.11 Dry . NA ‘ 1.85 733.18" 1.10 733.93
12SG04 10/14/04 |1311657.15|3027481:28 NA 736.72 NA NA NA. NA - NA NA NA NA 4.50 - NA® Dry NA 4.11 73261 - Dry NA® 411 73261 4.12. 732.60
12SG05 10/14/04 | 1310844.41(3026971.44 NA 724.28 NA NA NA NA NA - NA NA NA- " Dry NA Dry " NA Dry NA Dry NA 2.50 721.78 Dry NA
J 12SG06 10/i4/0{1 ,131'214_1...14 3026445.52 NA 713.38° L NA NA NA NA NA NA NA NA 375 " UNA 3.95 . NA Dry NA Dry NA 3.50 709.88 Dry ’ ‘NA
' 125G07 . 10/14/04 1312447.98|3026302.90] - NA 71345 NA NA NA NA . NA NA NA NA 428 NA 4.26 NA 4.27 709.18 . Dry NA 4.24 709.21 3.87 709.58
‘ 12§’GOB 10/14/04 |1316378.17|3028951.05 NA ~ 668.56 NA NA NA. NA' NA NA NA NA 5.05 NA 5.23 NA 574 662.82° bry' NA 6.45 662.11 " 5.86 662.70
: 12SG08 |- 10/14/04 .| 1308584.68]|3028722.93 NA - 529.35 NA NA NA NA NA NA NA " NA 17.24 NA 17.40 NA 17.40 51195 - -1%.55 511.80 ’ 17.48 511.87 1743 .} -511.92
12SG10 10/14/04 1307696.34 3029600.29 NA 517.21 . NA ‘NA " NA NA NA NA O NA NA 14.58 NA’ 14.69 NA 14.69 502.52 '15.05 502.16 14.25 502.96 - 1;1.52 "5(52.69'
125G11 10/14/04- | 1305640.98{3027744.30 NA 513.47 A " NA NA NA NA NA NA NA® NA ~20.00 NA 19.94 . NA 19.90 493.57 . 20.05 493.42 19.71° 493.76 19.95 49352
1258G12 10/14/04. | 1308475.83}3027438.49 NA 538.45 NA NA - NA NA NA " NA NA .7 NA 6.02 NA 6.05. "NA 6.06 . 532.39 Dry NA 6.05 532.40 6.05 532.40
Notes




TABLE 2-2

SUMMARY OF ENVIRONMENTAL SAMPLES AND LABORATORY ANALYSES

SWMU 12 - MINE FILL A
ROUND 6
NSWC CRANE
CRANE, INDIANA
PAGE 1 OF 2

Sample
Number

Analytical Fraction

Explosives

Miscellaneous

Nitroaromatics and
Nitramines SW-846 8330

Products

RDX Degradation
SW-846 8330, Modified

Nitrate + Nitrite (as N)
EPA 353.2

Total Organic Carbon

SW-846 9060
Reasoning Why Sample Was '
Not Collected

Groundwater (Round 6)

12GWT0306

12GWT0606

[12GWT0906

12GWT1006

12GWT1106

12GWT1206

12GWT1606

12GWT1706

12GWT1806

12GWT2006

12GWT2206

12GWT2306

-112GWT2806
12GWT30

Dry Well

12GWT3106

12GWT3206

12GWT3606

12GWT3806

12GWT4106-

12GWT4206

12GWT4706

GW TOTALS

DI o<| > [ ><| < [><[O]><| > ><|><[><[>|><|><|><|>x|>|>]>

I3[ o[ >c] > < | x| <] < | O [>< [ < [ > >< [ 3¢ [ < [ <[ >< [ < >< | >< [ <[ <

Surface Water (Round 6)

125W0906

"1128W1106

12SW1405 ¢

12SW2406

125W2506

SR XX

x| > || <[>




TABLE 2-2

SUMMARY OF ENVIRONMENTAL SAM PLES AND LABORATORY ANALYSES _ ‘
SWMU 12 -MINE FILL A -
ROUND 6
‘NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 2.
Analytical Fraction °
]
Explosives . Miscellaneous , %
5 8 3 z 5 £ 2
: c < = w. ¥l n @
Sample ©© .g g 8 = o - 2
Number & S3&= e O3 é S
52 € Sg Ty 2o > 5
(n o
S 833 Zs 53 | £
= x 9 euw o= @
£ E g = B g o
Z g r 3z = ° e
= 7 =z [ :
=z
12SW2706 X X
12SW3104 X X
12SW3405 - X X
SW TOTALS 8 0 8 0

X = Sample was collected as proposed.
O = Sample not collected. :
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SWIU Boundary

Road

Stream/River
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4 {Conlour Interval = 10 feet)
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3.0 DATA PRESENTATION

This section presents the analytical results for groundwater and surface water sampling conducted in
Round 6 at SMWU 12 (see Tables 3-1 to 3-7). Analytical results for Rounds 1 through 5 are also
provided to support data evaluation which is discussed in Section 4. Appendix D contains a summary of

analytical results for groundwater and surface water samples collected in Round 6.

The SWMU 12 RFI determined that explosives contamination remains in soil around SWMU 12 buildings

and explosives have migrated to groimdwater and surface water. RDX was identified as the most

frequently detected explosive in groundwater and surface water. As a result, RDX is being considered as

a parent co_rhpound for evaluating the effectiveness of natural attenuation at SWMU 12. Over time,

natural attenuation will reduce the mass or concentration of the parent cofnpound in soil and

groundwater. -During the natural attenuation process, the parent compound will decompose in stages to'
other well-defined intermediate pr.odu_cts. In the case of RDX, degradation by-products are expécted to

include nitroso derivatives heiahydro-1-nitroso-3,5-dinitfo-1,3,5—triazine (MNX), hexahydro-1,3-dinitroso- -
5-nitro-1,3,5-triazine (DNX), and hexahydro-1,3,5-trinitroso-1,3,5-triazine (TNX). As a result, the

presentation and interpretation of analytical results in Sections 3 and 4 for SWMU 12 monitoring will focus

on RDX and its associated degradation by-products.

.34 '~ GROUNDWATER DATA

Groundwater analytical results for Rounds 1 through 6 at SWMU 12 are presented in Tables 3-1, 3-3, and -
3-5 for select ‘monitori'ng well locations in the Upper and Middle Pennsylvania, and the Mississippi Glen
Dean Water Bearing Zonés; respectively. These tables show a fisting of concentrations for explosives,
explosive degradation products, and miscellaneous field parameters. Groundwater samples. were not
analyzed for degradation by-products in Round 6. Descriptive statistics for Round 6 samples are
presented in Tables 3-2 and 3-4. Concentrations are presented in micrograms-per liter (ug/L), along with
data validation qualifiers, as applicable. Due to the staggered nature of the groundwater sampling, not all

wells were sampled in each of the 6 rounds of sampling.

3.1.1 Pennsylvania Upper Water Bearing Zone (Puz)

Monitoring results for Round 6 groundwater sampling: at the Pennsylvania Upper Water, Bearing Zone
E (Puz) monitoring wells are presénted in Table 3-1. Aséhbwn in Table 3-1, explosives were detected at
wells 12MWTO06, 12MWTO09, 12MWT10, 12MWT11, 12MWT12, 12MWT16, 12MWT17, 1 2MWT18,

020709/P o : 31 . , L CTO 0377
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12MWT20, 12MWT22, 12MWT38, and 12MWT42. No explosives were detected at wells. 12MWTO03,
12MWT23, and 12MWT28. Well location'12MWT28 is considered to be upgradiént of SWMU 12.

The most frequently detected explosives in Round 6 were RDX and HMX; Groundwater concentrations
were highest for RDX and ranged from 4.1ug/L in sample 12MWT2006 to 8,100 ug/L in sample
12MWT1606. Very high concentrations of RDX were also found in samples 12MWTO0606 (4,800 pg/L),
12MWT1106 (4,600 pg/l), and 12MWT1706 (2,600 pg/L). HMX concentrations ranged from 0.78 pg/L in
sample 12MWT3806 to 600 ug/L in sample 12MWT1606. HMX concentrations were high in samples
12MWT‘1106 (520 pg/L), 121MWT0606 (390 pg/L), and 12MWT16 (110‘>pg/L). In addition to RDX and

HMX, several additional explosives were detected at rhonitoring wells 12MWT11, 12MWT12, 12MWT16,

and 12MWT17, including 1,3,5-trinitrobenzene, 2,4,6-trinitrotoluene, 2-aminvo-4,6-dinitrotoluene, and
4-amino-2,6-dinitrotoluene.  Table 3-2 presents descriptive statistics for Puz monitoring results in
Round 6. '

3.1.2 ‘ Pennsylvania Middie Water Bearing Zone (Pmz)

Monitoring results for sampling at the Pennsylvania Middie.Water Bearing Zone - (Pmz) wells are
presented in Table 3-3. The descriptive statistics for Round 6 detections and field parameters are shown

in Table 3-4. There were no detections of expldsives in Round 6.

3.13 Mississippi Glen Dean Water Bearing Zone (Mqgd)

" Round 6 monitoring results for sampling conducted in'the Mississippi Glen Dean (Mdd) water bearing
zone are presented in Table 3-5. There were no detections of explosives or field parameter resuits in

Round 6. As a result, there is no statlstncal summary for Round 6 in the Mgd.

3.2 - SURFACE WATER DATA

.. Surface water analytical results for Round 6 are presenfed in Table 3-6, along with a statistical summary
in Table 3-7. In Round 6, explosives were detected in samples 12SW0906, 12SW1106, 12SW1405,
- 125W3104, and 12SW3405. RDX and HMX were the most frequently detected explosives. Surface

water samples were not analyzed for degradation by-products.

_ RDX concentrations ranged from 2.5.pug/L in sample 12SW1106 to 200 pg/L in sample 12SW3405. HMX
~ - concentrations ranged from 2.1 pg/L in sample 12SW1106 to 55 pg/l in sa'mplé 12SW3405. In add_ition

to RDX and HMX,_bther detections in surface water included 2,4,6-trinitrotoluene (128W3104),' 4-amino-

B
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. 2,6-dinitrotoluene  (12MWT1405, 12MWT3104, AND 12SW3405), and 2-amino-4,6-dinitrotoluene -
(12MWT3104). - : '
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TABLE 3-1

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

ROUNDS 1 THROUGH 6 IN THE P

ENNSYLVANIA UPPER WATER BEARING ZONE

NSWC CRANE
CRANE, INDIANA '
PAGE 1 OF 8
. Location 12MWTO03 . ) 12MWTO06
Sampling Round| . 1 2 3 4 5 6 -1 2 3 4 5 6
, Date[09/27/2004 03/03/2005 __ |05/22/2005 __|08/29/2005 12/06/2005 __ |05/18/2006 __ |09/14/2004 __ |02/21/2005 __ |05/21/2005 __ |08/26/2005 11/29/2005___|05/18/2006
‘|Explosives , Units : ' o o . . ) : ‘ : » :
1,3,5-TRINITROBENZENE . UG/L 0.27 U 0284 . U 0.264 U 0.27 U 0.26° U 0.25 U 16 -19, ‘15 23 J 26 12
1,3-DINITROBENZENE ) . 0.27 U - 0.284 U | 0.264 U 0.27 U 0.26 U 0.25 U 8 - 8.9 7.4 10 Jd 12 . 7.2
12,4,6-TRINITROTOLUENE 0.27 U] 0.284 U 0.264 U 0.27 uJ 0.26 U 0.25 U 160 170 140 210 J 200 120
2,4-DIAMINO-6-NITROTOLUENE 0.27 U 0.284 U ) 0.27 U ’ ) 4.9 J 7.8 J 7.5 J
2,4-DINITROTOLUENE - 0.27 Ui - 0.284 U| 0.264 U 0.27 U. 0.26 U 0.25 U 2.4 - J 0.24 U 0.269 54 - J 5.3 0.25 U
2,6-DIAMINO-4-NITROTOLUENE 0.27 U - 0.284 U 0.27 U o ’ 0.255 U 0.24° U : 0.26 U ) .
2,6-DINITROTOLUENE 0.27 U 0.284 U] 0.264 U 0.27 U 0.26 U 0.25 - U 9.8 J 0.24 U 12 15 J 0:25 . 25 U
2-AMINO-4,6-DINITROTOLUENE 0.27 U 0284 U 0.264 Uu{ 027 Ul 0.26 U . 0.25 U 32 J | 40 J 68 82 J 110- 28 J
2-NITROTOLUENE 027 =~ U -0.284 - U 0.264 . u 0.27 Ul 026 V) 0.25 U, 0.255° U - 0.24 U 0.269 026 U| . 025" 0.25 U
3,5-DINITROANILINE 0.27 uU. 0284 ul- - - 0.27 U o 17 .46 - 9.4 9.7 J - . .
3-NITROTOLUENE - 027 U 0.284 Ul 0264 U 0.27 - U 0.26 U - 0.25 U 0.255 U | 024 U}. 0269 0.26 U 0.25 - 0.25 U
4:4'-TN-AZOXY o 0.532 - U- 0.568 U, " L 0.53 . Ui : A i s 0.51 - U 0.48 U 052 - U
14-AMINO-2,6-DINITROTOLUENE 0.27. U 0.284 U -0.264 U 0.27 Ul .026.- U 0.25 Ul .34 53 - 62 71 .. J ' 64 35- | J
4-NITROTOLUENE . 0.27 U 0.284 U 0264 . U 027 U 0:26 Y 025 U | .0.255 U - 58 J 0.269 . 6.7 J 0.25 . 0.25 - U
- - |RDX o : 0.27 U 0284 . U/|...0.264 U 0.27 U 0.26 U 025 - . U1 6300 - J 7200 ) 5000 - 5400 J 6100 . 4800 - “f
- |IDNX 0.27 U .0.284 U ’ 0.27 U ) ’ B . 1.6 J 19, - J . 1.7 . J )
HMX - 0.27 U 0.284 U 0.264 U 0.27 U 0.26 U 0.25 U 400 530 420 520 - J 580 390
MNX - K © . 0.27 U- 0284 U : 0.27 U . . T 23 . . - 30 : 21 J ) . )
NITROBENZENE 027 - U 0.284 Ul 0264 - U 0.27 Ul 0.26 U 0.25 U, 0.255 U 0.24 U 0.269 0.26 U| 025 025 .U
TETRYL 0.27 U] 0.284 U 0.264 U: 027 - U - 0.26 ) 025  UJ ‘0255  U. 024 U | 0.269 17 R 0.25" 0.25. . U
JTNX L 027 U 0.284 Ul 0.27 U ) B R .. |..0.255 U 0.74 J . 0.26 U - :
Field Parameters . ' B S : BE : I o
" [TEMPERATURE ) - C 14.58 12.55 .16.3 - 19.34 o Y 17.35 ¢ 11.39 . 13.69 16.66 B
" IDISSOLVED OXYGEN . MG/L | . 2.66 12.29. o . 1.05 5.67 - 3.51 o 1.01
DISSOLVED OXYGEN - METER oL o : - ) 3.32 . 0.98. I ‘ K ) 1.27 0.63 e
SPECIFIC CONDUCTANCE - 3 MS/CM 1.638 -1.425 . 1.205 1.151 1.97 - ..0.282 -0.265 . 0.317 .+ 0.303 0.582
.|JOXIDATION REDUCTION POTENTIAL| MV | 139 26 66. 553.6 43 65 91 253.7 © 4355 313
TURBIDITY o o “NTU 303 7.71 290 18 . 25 .. . 0.75 '0.28 " 0.1 0.6 0
IPH : "S.U. 7.25 6.32 .6.07 - 5.42 | 6.46 .5.85 5.2 417 4.91 4.63
- [TEMPERATURE - C ) : 14.5 - : .13.78 -
Miscellaneous Parameters ) ' , :
AMMONIA-N - MG/L 0.11 J 0.15 ) 0.005 .U 0.01 uJ L
NITRITE/NITRATE-N ) 0.05 U 0.05 U 0.025 U 0.025 U 3.3 J 1.8 " 0.025 U 1.1
TOTAL ORGANIC CARBON 1.9 : ’ 59 ’




TABLE 3-1

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

ROUNDS 1 THROUGH 6 IN THE PENNSYLVANIA UPPER WATER BEARING ZONE
: NSWC CRANE
CRANE, INDIANA

PAGE 2 OF 8
Location 12MWT09 , 12MWT10
Sampling Round 1 » 2 3 . 4 5 6 1 2 3 . i 4 5 6
Date{09/10/2004 03/02/2005 05/21/2005 08/26/2005 12/03/2005 05/09/2006. 09/25/2004 02/07/2005 05/19/2005 08/26/2005 12/03/2005 05/20/2006
Explosives . Units - : ‘ L : : : . ' 3
1,3,5-TRINITROBENZENE UG/L 0.264 U 0.271 U 0.25 U 0.25 U 0.271° U 0.25 U 0.27 U 0264 - U 0248 U 0.26 U 0.26 U 0.25 U
“{1,3-DINITROBENZENE 0.264 - U 0.271 U 0.25 U +0.25 U 0.271 U 0.25 ) 0.27 U 0.264 U 0.248 U 0.26 U 0.26 U 0.25 Y
2,4,6-TRINITROTOLUENE -~ 0264 . U | 0.271 U 0.25 U 0.31. R 0.271 U 0.25 U 0.27 U 0264 - U 0.248 U 026 . U. 0.26 U 0.25 U
2,4-DIAMINO-6-NITROTOLUENE 0.264 U 0.271 U : 0.25 U . C 0.27 ‘U 0.264 U . 0.26 U
2,4-DINITROTOLUENE - 0.264" Ul 0.271 U .0.25 Ul 0.25 Ul 0.271 U 0.25 U 0.27 U 0.264 U 0248 U 026 U 0.26 U 0.25 U
2,6-DIAMINO-4-NITROTOLUENE - 0.264 U 0.271 U 0.25 U . . 0.27 .U 0.264 U ’ 0.26 . U :
2,6-DINITROTOLUENE ) 0.264 ‘U { 034 J 0.25 U .0.29 J 0271 - U 0.25 U 027 : U 0264 . U | 0248 U 0.26 ) 0.26 U 0.25 U
2-AMINQO-4,6:DINITROTOLUENE 54 J -4 J |- 4 J . 5.2 J 45 J 6.3 J 0.27 U 0.264° U | - 0.248 Ul -0.26 U 0.26 Ul 025 - U
2-NITROTOLUENE ' - 0.264: U -0.271 U 0.25 U - 0.25. U 0.271 U 0.25 U 0.27 U 0.264 - U, 0.248 U 0.26 ) 0.26 U 025 U
3,5-DINITROANILINE 0.264 U 0.271 U . 025 - U : ' 0.27 U 0264 . U 026 U . - -
" [3-NITROTOLUENE 0.264 U 0.271 Ul 025 Ul 025 0 U 0.271 U 0.25 U 027 U} .0.264 U 0.248 Ul 026 U 0.26 U 0.25 U
4,4'-TN-AZOXY i " 0.528 U. 0.542 uU. : 1 05 U . L 0.538 U 0528 U ] : 052 . U] - ’ g : .
14-AMINO-2,6- DINITROTOLUENE . 7.3 5.2 46 . 5.8 53 5.4 0.27 Ul. 0264. U 0.248 U. 0.26 ‘U 0.26 U - 025 U
4- NITROTOLUENE 0264 U 0.271 U- 025 . U]l . 025 U, 0.271. U- 0.25 U 027 . U 0.264 U 0.248 U 0.26 U 0.26 U 0.25 U
{RDX 480 J. 510 5 370 . - 460 - .| -390 ° - -390 ) 22 - 30 |1 ' 33 37 . : 56 . 35
“IDNX 0.264 ] 0.271 U - . 025 W 0.27 U 0264. U. 0.26 U ’
HMX . 65 64 . 52 61 . - 54 54 6.6 - 7.6 J 5.8 . 6.8 I 8.3 8.7
IMNX 0.264 U 0.33 J . i 1. 0.82 J - 0.39 J 033 . J . . 0.35 J . .
NITROBENZENE . 0.264 U 0.271 Ul.-025 - U -025 U | .0.271 uU. 0.25 U 027 U 02864 U 0.248 - U 0.26 . -U. 0.26 U 0.25 U
TETRYL e '0.264 Ul 0271 U 025  U| 025 U| . 0271 U 0.25 U 027 -~ U} 0264 .U 0.248 Ul @ 0.26 U 0.26" U 0.25 U
TNX ] . - 0.264 U 0.271 - U - 025 U - : ' : -.0.27 U 0.264 U "0.26 Ul - ’
"|Field Parameters . . S ' ' . :
TEMPERATURE. - . C 18.78 10.31. 14.69.. - 18.97 17.5 12.1 15.02 16.87 : .
DISSOLVED OXYGEN . -MG/L 4.61 . 5.57 e . 2.26 4.78 5.26 - . Co 0.52 -
DISSOLVED OXYGEN - METER . R : .0.99 2.38 ’ . 0.58 ° 0.81
SPECIFIC CONDUCTANCE . | -MS/CM 0.4083- 0.313 0.257 . 0.264 0.403 0.724 0.57 0.587 550 0.97
OXIDATION REDUCTION POTENTIAL MV " 140, 370.2 . 375 163 427 149 387 354 488.7 339
TURBIDITY -NTU 6.99 2.31 3.3 N 3.9 4.1 -2 0.35 36 . 194
PH S.U. 5.04 4.25 426 - .45 . 4.43 4.64 - 4.5 3.83 © 3.29 . 3.17
TEMPERATURE S C : ' 135 . ) S 12.81
. |[Miscellaneous Parameters, ) : .
AMMONIA-N ‘MG/L 0.005 U 0.01 U ) S 0.06 U 0.13 :
NITRITE/NITRATE-N " 1.8 J - 0.3 "~ 0.025 U .0.75 0.05° 0.05 - U 0.025 - U| 0.025 U
TOTAL ORGANIC CARBON 2.1 T 5.2




: 'TABLE 31

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

ROUNDS 1 THROUGH 6 IN THE PENNSYLVANIA UPPER WATER BEARING ZONE

NSWC CRANE
CRANE, INDIANA
" PAGE3OFs8
Location 12MWT11 12MWT12
Sampling Round 1 2 3 4 5 6 1 2 3 4 5 . 6
' Date|09/13/2004 02/22/2005 05/19/2005 08/23/2005 12/15/2005 05/20/2006 09/14/2004 02/22/2005 05/19/2005 08/23/2005 12/14/2005 05/19/2006

Explosives Units . ‘ : ’ - .

1,3,5-TRINITROBENZENE UG/L - 110 110 99 - 130 100 95 ~ 0.26 U 0.24 U 0.269 U] 027 .U 0.36 0.25 U

'11,3-DINITROBENZENE ) : 4 . . 6.3 7.5 9.4 10 10 0.26 U 0.24 €] 0.269 U 0.27 U 0.26 . 0.25 U
2,4,6-TRINITROTOLUENE 110 - 110 110 160 120 140 1.4 . 29 ' 0.32 . J 6.1 11 - 0.25 U
2,4-DIAMINO-6-NITROTOLUENE 69 - J 75 J - 77 - R E . 0.67 J - 0.24 U . 0.27 U B ’
2,4-DINITROTOLUENE 2:8 J 0.24 U 0.264 . Uyl 4.4 R 3.8 J 0.25 0.26 U 0.24 Ui 0.269 U 0.27 U 0.26 0.25 U

' 2,6-DIAMINO-4-NITROTOLUENE 0.266 U 0.24 ujij - ' . 0.26 U 026 . U 0.24 U B : 0.27 U )
2,6-DINITROTOLUENE ] 8.1 J 0.24 U 11 026 .. U 18 J 25 0.29 - J -0.24 U 0.269 U 0.27 U 0.26 .0.25 U
2-AMINO-4,6-DINITROTOLUENE 39 | J 31 J 52 - J 34 J 36 J 21 6.1 J 53 J 4.2 J | 7.7 J]| 84 - 3.7 J
2-NITROTOLUENE 0.45 J 0.24 U- 0.264 . U 026 . U 0.271 U 0.25 0.26 - Ul . 024 U 0.269 U 0.27 U 0.26 -0.25 U
3,5-DINITROANILINE 11. 12 J 13 o 091  J .092 . . J 1.7 K
3-NITROTOLUENE . 0.266 U 0.24 Ul 0264 U| " 026 U 0.271 . U 0.25 026 - U 1.6 . J 0269 - U} 027 U 0.26 0.25 U
4,4!-TN-AZOXY ) - 0.532- U - 0.48 U : 0.53 ul]. - 0.52 U 0.48 . U 0.53 U .. ) : :

14-AMINQ-2,6- DINITROTOLUENE - 78 J . 43 . 41 . .50 . J .47 38 6.9 .. . 6.4 ' - 4.2 . . 11. ) 10 4.5

-14- N|TROTOLUENE - 0.266 U 024 - U 41 "R 026" U. 0.271 ‘U 0.25 . .0.26 U 0.24 U 0269 .= U - 0.27. ul- O 26 0.25 U
RDX 3900 "~ J 4900 . " 4100 - 5000 . 4700 4600. . 480 ~J : 380 o 390 270 . | . 280 340
DNX 0266 .U 1.9 J B 026 - U . ' 1.3 J” 0.36 J . ) 0.39 - R|
HMX . 490 - - ‘1 530 ) 430 560 ) 550 520 - 120 89 J 98 ‘74 ) 70 " 110
MNX - 10 J 2.4 J o 14 o J L K . 7.8 ] " 4.8 o o . 42 :

"INITROBENZENE .0.266 - U "0.24 U 0.264 U] 0.26 U | 0.271 U 0.25 0.26 Ul 0.24 Uil 0269 .U 0.27 Ul 026 . 0.25 U
TETRYL. ’ .- 0.266 U 0.24 U 0.264 Ul 026 U 0.271 -U 0.25 "0.26 U024 U 0.269 U 0.27 U 0.26 . 0.25 Y,
TNX - S ..0.266° U 11 CJ ) . 0.26 U ) 0.26 U 0.54 . J. : 027 - U/[ ]
Field Parameters L L . ’ N . S . .

TEMPERATURE . C -.20.89 10.33 171 . 18.73 -~ : - - 18.58 -10.82 - 22.38 - 16.98 o
DISSOLVED OXYGEN MG/L - 1.63 1.71 e : -9999 0 97 - 1.76 ) : N 0.68 .
DISSOLVED OXYGEN - METER . o . 1.4 - 1.15 : : 1.47 0.52

SPECIFIC CONDUCTANCE MS/CM - 0.299 0.197 -0.249 0.27 0.574 0. 683" 0.607 0.79 0.63 . 0.95
OXIDATION REDUCTION POTENTIAL MV. 190 243.7 343.5 © ©696.7 443 o 72 56 189.7 . -624.5° 223
TURBIDITY NTU .0.5 0.21 24 0 - 1.16 0.35 . 0.71 6.8 - -0 - '0.25
PH ) - - S.U. 3.08 3.89 . 3.96 2.93 . 2.67 -6.12 6.08 6.05 -5.35 - 5.33 -
TEMPERATURE . C L ) ) 13.46 ' 12.91
Miscellaneous Parameters - '
AMMONIA-N ' ‘MG/L 0.04 0.11 ) 0.03 0.1 R

NITRITE/NITRATE-N 2 10 J 4.8 24 5.3 2.9 J 4.7 1.4 2.2,
TOTAL ORGANIC CARBON ) 3.1 . ’ 11




TABLE 3-1

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

ROUNDS 1 THROUGH 6 IN THE PENNSYLVANIA UPPER WATER BEARING ZONE

NSWC CRANE
» CRANE, INDIANA
PAGE 4 OF 8
Location : . 12MWT16 B 12MWT17
Sampling Round 1 - 2 - 3 . 4 5 6 1 2 -3 4 5 ] 6
R Date|09/12/2004 02/16/2005. 05/22/2005 08/23/2005 12/01/2005 05/18/2006 - }09/11/2004 02/17/2005 05/22/2005 - 08/23/2005 12/01/2005 05/18/2006.
" |Explosives Units . - . : K ' C ' . ) . ’
1,3,5-TRINITROBENZENE “UG/L 1.1 J. 1.3 J 2.4 -J] 31 -J | 33 . 5.2 0.66 J 0.82.° J 0.74 J 0.92 J 1 J 2.
-[1,3-DINITROBENZENE : 0271 U 0.245 U 0.25 U 0.27 Ul 024 U '0.25 U 0.43 J 0.34 J 0266 U 0.27 U- 0.27 J- 0.25
2,4,6-TRINITROTOLUENE . 0.271 U 8.2 - 10 0.27 U 0.24 U 9.9 -1 .0255 . UJ 2.3 2.2 027 . U 2.3 2.2
2,4-DIAMINO-6-NITROTOLUENE 1.6 - J 1.8 J o B 2.1 R : . : 0.57 J 1.4 J ) : 1.2 R ) . '
2,4-DINITROTOLUENE 0.271, U 0.3 J 0.32- J 0.27 U 0.24 U 0.25 . U | - 0.255 Ud 0258 U 0.3 J 0.27 U 04 J 0.25 -
2,6-DIAMINO-4-NITROTOLUENE 0271 U 0.245 U ' 0.27 U o . : 0.255 . UJ 0.258 - U s 0.27 U .
2,6-DINITROTOLUENE ) 1.8 1.7 J 1.9 - 2 15 2.5 J 0.82 J. 1.6 1.2 1.1 1.1 1.5
2-AMINO-4,6-DINITROTOLUENE - 76 : 100 J 120 J 160 ~ J 96 - 120 J 14 - J. " 30° J 27 J 32 . J 29 J 32
2-NITROTOLUENE : 0.271 U 0.245 U 0.25 Ul .0.27 U - 0.24 0] 0.25. U |  0.255 UJ 0.258 U . 0.266 U 0.27 U 0.252 U 0.25 -
- {3,5-DINITRCANILINE 0.271. U 5.8 ) . . 0.27 U o 1. 078 . J| 16 S 027, - U’ . . :
3-NITROTOLUENE 0.68 J 0.245- . U. 0.25 U 0.34 R 024 U -0.25 Ul 0.255 UJ 0.258 U 0.266 V) 0.27 U 0252 U 0.25
4. 4'-TN-AZOXY' 0542 . U 0.49 U 0.53 Ui - ' 1.. 0.51 UJd| - 0.515 U ) "0.54 VE .
4-AMINO-2,6- DINITROTOLUENE 160 | . 190 o210 260 - . | 160 - |- 210 ‘ 25 J- 43 41 | a7 41 . - 46
4: NITROTOLUENE ~ 0.271 V) 0.245 U 0.25- U 0.27 U 024 0 U | . 025 U.| 0255 - UJ 0258 U 0.266 U 0.27 U | 0.252° U 0.25
"[RDX . -6300° - J 7400 6500 . 8500 - 6500 8100 : 1600.-° " J | 2600 - : 2000 2600 : 2500 - 2600 -
"-IDNX C- 22 18 ) 21 ] . ’ . 3.7 J 6.1 51 A . S
HMX - 370.° 400 . - 450 650 480 J | 600 76 . o J 130 - 110 - J 150 o). 150, J - 150
JAMNX - 250 o200 . : 260 ' : e 44 . - J|. .79 - 67 - o ] o
NITROBENZENE 0.271 U 0245 U 025 U}l 027 U 0.24 U . 025 .U{ o0.255 Ud 0.258 U 0.266 U 027 - U 0.252 U 0.25 .
TETRYL v 0.271 U} 0245 - U’ 025, U 0.27. U 024 = U 0.25 Ul 0285 UJ| 0258 U 0.266 U 0.27 - U 0.252 U 025 -
JTNX - v K 7.8 "~ 6.2 ’ - 8.9 - ' 13 .. J 2 ' ' 2.3 C
Field Parameters : o . : - R '
TEMPERATURE . - C 15,52 15.02 19.18 18.34" ..19.24 - 13.02 15.88 18.94 .
IDISSOLVED OXYGEN - MG/L- 4.79 " 449 ) 3.56 6.05 - 8.3 ' . 2,95
DISSOLVED OXYGEN - METER L S ) C - . 5 8.54
'ISPECIFIC CONDUCTANCE MS/CM 0.616 . 0.336 1.324 0.374 - 0.634 ©1.212 0.592 -0.621 0.702 . 0.97
OXIDATION REDUCTION POTENTIAL ) MV 54 . 101.4 41 186 . 489 144 . " 131 2499 170 - 370
TURBIDITY NTU. 512 144 50 - 280 106.8" 226 - 131 . 29 130 . 554
~|PH : S.U.: 6.05 . 6.25 6.2 1.49 © 495 - 5.43 . 5.88 472 . 1.52 - - 5.08
'[TEMPERATURE C ' 14.77 17.58
Miscellaneous Parameters s L : .
JAMMONIA-N MG/L 0.07 0.11 . g 0.04-- 0.18 J
NITRITE/NITRATE-N ) - 5.7 J 4.2 0.23 2.1 46 J 1.7 0.06 1.6
|TOTAL ORGANIC CARBON : ) 5.2 ) 3.7




TABLE 3-1

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

ROUNDS 1 THROUGH 6 IN THE PENNSYLVANIA UPPER WATER BEARING ZONE

NSWC CRANE
CRANE, INDIANA
PAGE 5 OF 8
. Location 12MWT18 . . 12MWT20
Sampling Round]. 1 -2 3 C 4 5 A 6 1 2 3 4 - 5 - 6
) " Date|09/26/2004 03/03/2005 05/22/2005 08/24/2005 12/01/2005 |05/07/2006 09/27/2004 02/07/2005 05/22/2005 08/28/2005 12/05/2005 05/09/2006

" {Explosives Units : ' iR : K : : -
1,3,5-TRINITROBENZENE - UG/L 0.27 U 0.25 U 0.252 Uij. 027 U 0.24 U 0.25 U 0.245 U 0.238 U, 0.258 ° U 0.26 U .0.26 U 0.25 U
1,3-DINITROBENZENE i 0.27 U 0.28 J 0.252 U . 0.27 U 0.24 U 0.25 U 0.245 U 0.238 U | 0258 U 0.26 U 0.26 U 0.25 U
2,4,6-TRINITROTOLUENE 0.27 U 0.25 U 0.252 U 0.27 U 0.24 U 0.25 U 0.245 . U 0.238 U 0.258 U 0.26 U 0.26 U 0.25 €]
2,4-DIAMINO-6-NITROTOLUENE 0.27 U 0.25 §) 0.27 VI B 0.245 U 0.238 U 0.26 U N -
2,4-DINITROTOLUENE 0.27 U- 0.25 . U 0.252 U 0.27 - U ‘0.24 U 0.25 U 0.245 U 0238 - U 0.258 U 026 U 0.26 U 025 . U
2,6-DIAMINO-4-NITROTOLUENE 0.27 U 0.25 U ) 027 U ’ L 0245 - U 0.238 U o - 0.26 U )
2,6-DINITROTOLUENE 0.27 U 0.25 U 10.252 U 0.27 U 0.24 U 0.25 U 0.245 U 0.238 U 0.258 U 026 U 0.26 ‘U 0.25 U
2-AMINO-4,6-DINITROTOLUENE 0.27 U 0.25 V] -0.252 U 0.27 U 0.24' u 0.25 V) 0.245 U 0.238 U 0.258 U 0.26 . U 0.26 U 0.25 U
2-NITROTOLUENE 0.27 U 0.25 U 0.252 U 0.27 U 0.24° U 0.25 U 0.245 U 0.238 - U 0.258 Ul| -0.26 .U 0.26 U 0.25 U
3,5-DINITROANILINE 027 U 0.25 V] : - 0.27 U P - : : 0.245° U 0.238 U ) 0.26 Ul ) . .
3-NITROTOLUENE - 0.27 U 0.25 ‘U 0.252 Ut . 027 U 024 U 0.25 U |- 0.245 U 0.238 U 0.258 U 026 - U026 U 0.25 .U
4 4'-TN-AZOXY. =~ . ] 0.538 u 0.5 U 054 - U e ‘ 049 - U 0.475 U Do ) 0.52 N : o

. 4-AMINO-2,6- DINITROTOLUENE - - 027" U 0.25 U 0.252. Uil 027 U 024 U 0.25 U 0.245 U 0.238 U] 0.258 U 0.26 U - 0.26 U 0.25 U

©|4- NITROTOLUENE ) 027 U 0.25 U 0.252 Uyl 027 . U 0.24 . U 0.25 U 0.245. U 0.238 U. 0.258 U 0.26° U. 0.26 U -0.25~ U

1”RDX - 20 32 24 ) 14 . - 26 20 : 14. .. 3.1 4.2 1.2 ) 1.3 4.1

DNX 0.27 U. 0.25 U ' .. 027 U 0.245 U 0.238 U . 0.26 - U S
- IHMX . 0.48 J 1 J 0.92 . 067 - - 0.94 J 1.9 J 0.245 U 0.238 U 0.258 U . 0.26 . Ul 0.26 U -0.25 . U
TIMNXT B - 027 . U | - 0.25° U . - 0.27 U] : ) : ) - 0.245. 7 U 0.238 U’ 0.26 U o o
" INITROBENZENE. - : 027 - U .0.25 U 0252 . U] 027 . U 024 . U 025 U] .0245 U 0.238 U 0.258 U 026 . U . 0.26 U 0.25 U
TETRYL - 0.27 U. 0.25 U 0.252 | ul{ 027 U 024 ~ U. 0.25 ‘U 0.245 . U |  0.238 U 0258 . U 0.26 Ul. 026 U 0.25 U
TNX . . 027 U 0.25 U ) 0.27 - U 0.245. U 0.238~ U i 0.26 U ) ]
Field Parameters - o 2 : R : L . :

[TEMPERATURE - . C 17 12.75 14.9 20.02 ...~ o 18.4 - 12.07 17.33 21.32 -
DISSOLVED OXYGEN - MG/L 2.38 19.36 S - S " -9999 2.5 4.26 . 1.42
DISSOLVED OXYGEN - METER o - ©0.38 511 . . ’ ] 0.47 518 .. :

{SPECIFIC CONDUCTANCE MS/CM | 2.472 2.132 1.457 ~1.384 -9999 2.095 1.696 1.783 - 1.327 2.84
OXIDATION-REDUCTION POTENTIAL . MV . 41 376.6 14.9 408 -9999 89.5- - 454 365 185. 363
TURBIDITY NTU 15 - 264 40 70. -9999 1 0.8 3.8 5.2 '7.29
PH : S.U. 4.95 4.13 4.58- 55 . '-9999 5.35 -~ -5.25 4.84 5.5 5.18"
TEMPERATURE (o3 : -9999 i : 16.51
Miscellaneous Parameters R . .

AMMONIA-N - MG/L - 0.18 J. '0.34 . | 0.18 0.2 .
NITRITE/NITRATE-N B ) 0.71 0.05 U . 0025 U 0.56 0.67 0.97 . 0.025 U 0.41
TOTAL ORGANIC CARBON 3.1 4.2




TABLE 3-1

-

SUMMARY OF CH‘EM.ICALS DETECTED, FIELD PARAMETERS, AND M.ISCELLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER

ROUNDS 1 THROUGH 6 IN THE PENNSYLVANIA UPPER WATER BEARING ZONE

NSWC CRANE
CRANE, INDIANA
PAGE 6 OF 8
Location . 12MWT22 12MWT23
Sampling Round 1 2 3 4 5 6 1 2 3. ) 4 5 6
) Date|10/10/2004 02/21/2005 05/21/2005 108/25/2005 12/05/2005 05/17/2006 09/10/2004 02/20/2005 05/21/2005 08/26/2005 12/06/2005 05/19/2006
Explosives : " Units . ’ ’ : o L
1,3,5-TRINITROBENZENE UG/L 2.6 0.24 U 0255 U 0.27 U 0.26 U 0.25 U 0.258 U 0.24 U 0.275 U] "0.26 U 0.24 U 025 U
1,3-DINITROBENZENE 0.49 J 0.24 U 0.255 U 0.27 U 0.26 U 0.25 U 0258 - U " 0.24 U 0.275° U 026 U 0.24 U 0.25 U
2,4,6-TRINITROTOLUENE 96 3 0.26 J- 0.255 U 0.54 R 0.31 J 0.86 0.258 U 0.24 U 0.275 U 0.26 U 0.24 U 0.25 U
2,4-DIAMINO-6-NITROTOLUENE 2.3 J 0.48 J : 0.27 U : 0.258 ) 0.24 U 0.26 U <o )
2,4-DINITROTOLUENE 0.73 0.24 U 0.255 U 0.27 - U 0.26 U 0.25 U 0.258 Ul 0.24 ‘U | -0.275 U 0.26 U 0.24 u 0.25 U
2,6-DIAMINO-4-NITROTOLUENE 0.266 U 0.24 U ) ) 027 -~ U . . 0258 . U 0.24 U 0.26 U i . ’
2,6-DINITROTOLUENE 2 024 U 0.255 U 0.27 U 0.26 U 025 . U 0.258 U 0.24 Ul 0.275 U 026 U 0.24 U 0.25 U
2-AMINO-4,6-DINITROTOLUENE 5.9 . 0.24° U 0.255 U 0.27 U 0.43 J 0.25 U/l 0.258 U 024 U 0.275 U 0.26 U| 024 U 0.25 U
2-NITROTOLUENE . 0266 U -0.24 U] 0.255 U 0.27 U{ 026 U .0.25 U 0258 U | = 0.24 U 0.275 U 0.26 U 0.24 U 0.25 U
3,5-DINITROANILINE - '0.63 J [ 024 U o 0.27 U _ ) 0.258 U 0.24 U . . 0.26 U . i
3-NITROTOLUENE - 0.266 U 0.24 U 0.255° U 0.27 U 2.5 J 0.25 U 0.258 U .0.24 U 0.275 ) 0.26° U]l 024 ) 025 U
4,4'-TN-AZOXY . 0532 -U.| .0.48 U E 053" U | ' : 0.515 U 0.48 Ul 0.51 ul. - ' .
|4-AMINO-2,6-DINITROTOLUENE - 9.6 | 062 | 0.255 ‘Ul - 074 . ' 0.83 ) 0.25 U 0.258 U 024 U 0.275 Ul -026" Ul 0.24 U 0.25 U
14-NITROTOLUENE .0.266 U. 0.24 U 0255 U] .027 . - U '0.26 U 025 U] 0258 U- 0.24 ‘U -0.275 U 026 U 1 0.24 U 025 U
- IRDX . 590 34 26 .61 76 46 0258 . U 0.24 Ul 0275. U 0.26 uU. 024 U -0.25 U
JDNX 0266 . U. 0.24 U ) -, 027 - U, 0.258 U 0.24 ul .. - : 026 .U . ’ .
" THMX 32 : 5 3.7 52 . ‘6.3  J 5 0.258 U 0.24 ‘U 0.275 U 0.26 Ul 024 U 0.25 U
MNX . ) 0.81 . 0.43 J - . 035 - J | . . : .0.258 U, 024 U 0.26 ‘U o
NITROBENZENE - "~ 0.266 Ul 0.24 U 0.255. Ul --0.27. U 0.26 U 0.25 U 0.258 U 0.24 Ul 0275 U 026 U | .024 U 0.25 U
TETRYL 0266 U. 024 - U 0255 U] 027 .U 026 - U 025 U] 0258 U 0.24 U 0.275 U 0260 . U]l . 024 U 0:25 U
TNX. T ) - 0.266 U] 024 - U : 027 - U o - - 0.258 U 0.24 Ul 026 U{. .. - - )
" |Field Parameters . - C . L o L o : . o
|TEMPERATURE C 15.13° 12.51 13.54 - - 1749 - 18.14 12.66 17.46 20.57 :
- IDISSOLVED OXYGEN . MG/L - 6.02 6.1 ) L 5.05 5.08 1.79 R ©2.01
DISSOLVED OXYGEN - METER ' . : S 5.84 . 454 . . 1.73 2.82
SPECIFIC CONDUCTANCE" - MS/CM 0.448 0.186 0.172 0.175 0.301 6.359 - 4.644 5.05 4.549 8.09
OXIDATION REDUCTION POTENTIAL |- MV - 365.3. 182.1 290.6 . 159 244 301 504.6 498.5. 493 426
TURBIDITY NTU 7.79 - 9.66 73 50 33 218 6.8 12 150 127
PH S.U. 5.27 561 5.65 55 6.01 2.94 3.33 2.93 4, 3.02
TEMPERATURE C oo : - : 15.3 a 13.84
Miscellaneous Parameters N o . - C
AMMONIA-N MG/L 0.005 uJ 0.01 uJ o ] 8.9 J 4 J .
INITRITE/NITRATE-N : 0.63 0.19 0.025 U 0.081 23 . 4 0.22 0.025 U 0.13
TOTAL ORGANIC CARBON : . 2.4 ‘ : : ' 12 :




TABLE 3-1

£l

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

ROUNDS 1 THROUGH 6 IN THE PENNSYLVANIA UPPER WATER BEARING ZONE

. - NSWC CRANE .
CRANE, INDIANA ;
PAGE 7 OF 8 ‘
Location 12MWT28 . 12MWT36
Samplmg Round 1 2 3 4 5 : 6 1 2 . "3 . 4 5 6 -
Date|09/13/2004 '102/15/2005 05/23/2005 08/28/2005 12/16/2005 05/07/2006 09/24/2004 03/04/2005 05/22/2005 08/24/2005 12/02/2005 05/07/2006
Explosives’ Units ; ' - ) : _ - . :
1,3, 5-TRINITROBENZENE UG/L 0.269 U 0.242 U 0.271 U 0.26 U 0.27 . U 0.25 UJ 0.252° U 0.24 U - 0.271 U 0.24 U 0.27- U 0.29 )
- 11,3-DINITROBENZENE 0.269 U|]. 0242 U] 0.271 -U 0.26 U 0.27 U -0.25 uJd 0.252 U 0.24 U 0.271 V] 0.24 U 0.27 U 0.29 U
2,4,6-TRINITROTOLUENE 0.269 U 0.242 U 0.271 U 0.26 Ud| - 0.27 U 0.25 uJ '0.252 Ul . 024 ‘U | - 0.271 U 0.24 U 0.27 U 0.29 U
2,4-DIAMINO-6-NITROTOLUENE 0.269 U 0.242 U ] . . 026 - U ) . 0252 .- U 0.24 U : . 0.24 U
2,4-DINITROTOLUENE 0.269 U 0.242 U 0271 . U 026 - U 0.27 U 0.25 udJ 0252 - U] . 024 U 0271 U 0.24 U 027 - U 0.29 U
2,6-DIAMINO-4-NITROTOLUENE 0.269 U 0.242 U . - 0.26 ) . 0252 U 024 U : "~ 0.24 U ’
2,6-DINITROTOLUENE 0.269 -U 0.242 9) 0.271 U 0.26 U 0.27 U 0.25 Ud| '0.252° U 0.24. Ul 0271 U 0.24 U 0.27 U 0.29 U
2-AMINO-4,6-DINITROTOLUENE 0.269 U 0.242 U 0.271 ) 026 U | -0.27 U 0.25 - UJ 0.252 U 0.24 U] -0.271 ) 0.24 U 027 U 0.29 U
2-NITROTOLUENE 0269 U 0.242 U 0.271 U 0.26 U 0.27 U 025 " UJ 0.252. U 0.24 . U 0.271 U | . 024 U 0.27 - U 0.29. U
“13,5-DINITROANILINE 0.269 U 0.242 U . 026 - U . 0.252 U. 0.24 -U B : 0.24 U . - .
3-NITROTOLUENE 0.269 Ul 0242 U 0.271 U '0.26 - U 0.27 U, 025 UJ| 0252 U 0.24 U 0.271 U 024 U 0.27 U 0.29° U
4,4'-TN-AZOXY . . - 0.538 Ul 0485 U’ : .0.52 “U- c . - 0505 - U | 048 U 0.49 U ) S
14-AMINO-2,6-DINITROTOLUENE . 0269 - U. 0.242 U’ 0.271 U 026 .. U 0.27 U 0.25 uJ 0.252 U 0.26 . J 0.271 U 0.24 U 0.29 J 0.29 U
4-NITROTOLUENE - 0:.269 Ul 0242 U 0.271 U 0.26 U 0.27 U 025 - UJ| .0252 . U.|" 0.24 U 0271 U 0.24 U 0.27 U 0.29 - U
RDX " 0.269 ‘Ul . 0242 . U| 0271 U 0.29 J 0.43 -J 0.25 - UJ 41 o 42 35 42 ' 41 43
DNX 0.269 U 0242 - U . - 0.26 U e . 039 . J|. 024 U 0.34" R ) : )
HMX 0269 U |[. 0.242 U 0.271 Ul - 0.26. U 0.27 U 0.25 ud 6.1 -] 6.9 : 5.7 7.2 7.3 J 7.5
IMNX 0269 . U| 0242 U| 026 U . . ' 11 ] 11 - = T . . —
[NITROBENZENE - 0269 U | 0242  U| 0271 U 026 U 027 Ul 025 . UJ] 0252 Ul o024 U[ 0271 U]| 024 Ul 027 U] -029 U
|TETRYL . . 0269 U] 0242 .U 0.271 U 0.26 U 027 U 0.25 . UJd: 0252, Y|l ~024. - U: 0.271 U 0.24 U " 0.27 Y 0.29 U
TNX 0.269.- U 0.242 U 0.26 U : 0252~ U | 0.24 U " 0.24 U
|Field Parameters . ] ] : ] ' L i o ‘
TEMPERATURE C - 16.31 16.17 - . 14.49 19.73 . 19.94 . © 13.02. 16.67 . 26.34 . ’
DISSOLVED OXYGEN MG/L 7.29 417 . : 0.68 . 3.69 .2.63 . o : 0.45
DISSOLVED OXYGEN - METER . o o » - 1.63 1.83 i} . B 298 - 2.54 )
SPECIFIC CONDUCTANCE MS/CM 1.937.. 1.208° - 1.05 1.021 1.46 - 0.65 .- 0.55 0.464 0.494 0.859
|OXIDATION REDUCTION POTENTIAL MV - 75 - 82.7 237.4 704.3 - 241. . 3325 2227 232.6 636.8 ' 299
{1TURBIDITY - NTU 10.83 9.03 472 60 - 145 0.82 0.22 0 0 -0
PH S.U. " 6.33 6.41 © 6. 1.32 5.92 6.02- 6.29 6 .59 5.57
TEMPEHATURE C - o 15.27 . S 14,25
Miscellaneous Parameters ’ ) : I o
: JAMMONIA-N ) ' " MG/L 0.005. U 0.01 U N - 0.1 o J 0.01 U )
NITRITE/NITRATE-N - 0.81 J 0.25 0.025 U 0.025 U 54 6.1 - ) 0.025 U 5.9
TOTAL ORGANIC CARBON ’ - 1.1 2.5




TABLE 3-1

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

ROUNDS 1t THROUGH 6 IN THE PENNSYLVANIA UPPER WATER BEARING ZONE

"U — Indicates that the chemical was not detected at the numerical detectlon limit (sample-specific detection limit) noted. Non-detected results from the laboratory are. reported in this manner This qualifier -

A blank cell indicates that no sample was collected or analysis ' was conducted for the parameter
J — Indicates that the chemical was detected; however, the associated numencal result is not a precise representatlon of the concentration that is actually present in the sample The laboratory reported cc
considered to be an estimate of the true concentration.

positive resutt.(reported by the laboratory) if the detected concentration is determined to be attributable to contamination introduced during field sampling or laboratory analysis.

Ud -

NSWC CRANE
CRANE, INDIANA
PAGE 8 OF 8
Location 12MWT38 5 , 12MWT42 .
Sampling Round 1 2 3 4 5 : 6 1 . 2 3 4 - 5 6
Date|10/09/2004 02/20/2005 05/19/2005 08/28/2005 " - |112/01/2005 05/17/2006 09/28/2004 02/19/2005 05/22/2005 08/25/2005 12/02/2005 05/18/2006
. |Explosives, Units - . . : I . : - ] .
-11,3,5-TRINITROBENZENE UG/L 0.25. U 0.242 U 0.252 U 0.26 U 0.25 U 0.25 U 0.266 U] 0.245 U 0.26 U- 026 U 0264 U 0.25 U
1,3-DINITROBENZENE 0.25 - U |- 0.242 U 0.252 U 0.26-. U 0.25 U 0.25 U 0.266 U .0.245 U 0.26 U 0.26 V) 0264 U 0.25 U
2,4,6-TRINITROTOLUENE -0.25 U] .0.242 U 0.252 Ul . 026 uJ 0.25 U 0.25 U 0.266 U | 0.245 U 0.26 U 0.26 Ul 0.264 U 0.25 U
2,4-DIAMINO-6-NITROTOLUENE 0.25° U 0.242 U 0.26 U- 3 . 0.266 U 0.245 U ) B 0.26 )
+12,4-DINITROTOLUENE 025 - U 0242 -U| 0.252 U 0.26° U 0.25 U 0.25 U 0.266 Uij..0245 U 0.26 U 0.26 U 0.264 U - 0.25 )
2,6-DIAMINO-4-NITROTOLUENE 0.25 U 0.242 U 0.26. U 0.266 U 0.245 U : ] 0.26 )
2,6-DINITROTOLUENE 0.25 U 0.242 U 0.252 U 026 U 0.25 U 0.25 U 0.266 U. 0.245 V) 0.26 ) 0.26 U 0.264 U. 0.25 U
2-AMINO-4,6-DINITROTOLUENE 0.25 Ul 0242 U |- 0.252 U 0.26 U 025 U 0.25 U 0266 U 0.245 U 0.26 U 026 - U 0.264 U 0.25 U
12-NITROTOLUENE 0.25 U 0.242 U 0252 U 026 .U 025 U 0.25 U | 0.266 U .0.245 . U 0.26 U 0.26 U 0264 .U| 0.25 U
3,5-DINITROANILINE 0.25 - U 0242 - U 0.26 U : : . . 0.266 U 0.245 U : 026 U| ] S
-[3-NITROTOLUENE . 0.25 Ul- 0242 U 0252 . U 0.26 - U 0.25 U 0.25 U 0.266 U 0245 . U 0.26 U 0.26 U 0.264 U 0.25 U
[4,4'-TN-AZOXY 0.5 U 0.485 u. i 052 .. U y . 0532 .U '0.49 U N 0.52° up . . ’ .
4-AMINO-2,6- DINITROTOLUENE 0.25 U 0242 U 0.252 U| - 026" Ul 025 U] 025. U 0.266. U 0245 . U 0.26 U 0.26 U’} 0264 U 0.25 .U
4- NITROTOLUENE 0:25 U 0.242 ] 0.252 Ul|. 026 Ul 025 U 025 U 0.266 U} 0.245 U 0.26 Ul 026 U 0.264 Ul.. 025 U
RDX. : " 42 . 52 o d 59 - |- 57 : . 26 - 61 ' So11 - 19 17 17 21 - 15
- IDNX 0.25 U | 0.242 Ul - .0.26. U 5 ' . L "~ 0.266. U 0.245 U 0.26 U ! .
EMx 0.35 J. 0.71 J 064 J 079 - . 0.29 J 0.78 .18 27 ] 25 29 : 37 J. - 30 .
. IMNX - . 025 U] 036 J 5 028 .. J o s . 0.266" U -0.245 U 0.26 U i o . ) ]
© . INITROBENZENE 0.25 . U 0242 U 0252 .U 0.26 U 0.25 Ul 025 U] 0266 - U'| 0245 U 0.26 U 0.26 . Ul 0264 U 0.25 U
|TETRYL= - 0.25 U- 0.242 U 0.252 U .0.26 uU- 0.25 U 0.25 U 0266 U 0.245 U '0.26 U 0.26 U 0264. U]~ 025 U
JTTNX: 0.25 U 0.242 U . 0.26° U : : 0.266° U 0.245 U " 0.26 ul.. = ’ : )
Field Parameters S : L R ’ L :
" |ITEMPERATURE C . 17.61 10.48 15.02 22.36- : . - 17.5 - 11.27 15.26 14.86- :
~|DISSOLVED OXYGEN ) MG/L |  6.88 3.67 . : o T 2.22 . 0.18 - 1.25 ) 1.43
IDISSOLVED OXYGEN - METER ) S 2.87 3.46 . . ) 2.47 0.82
SPECIFIC CONDUCTANCE MS/CM 0.607 . 0.33 0.297 0.32% 0.568 '0.625" - 0.303", .0.346 -0.299 0.414
OXIDATION REDUCTION POTENTIAL MV - 171.3 399.7 420 688.6 - 472 523 279.9 398.2 806.6 - 398
- |TURBIDITY NTU .5 1.21 1.4 0.4 1:81 1.01 0.55 5 7.8. 35
“{PH - S.U. - 4.2 : " 3.6 3.7 . 2.97 3.07 4 4.24 5 3.43 4.31
TEMPERATURE C ) B o 15.04 : . 12.6
Miscellaneous Parameters - . . " : . -
AMMONIA-N ) : MG/L 0.005 UJ|  0.08 J . . . 0.005 .- U 0.01 uJ
NITRITE/NITRATE-N - 0.07 0.05 .U © 0.025 U 0025 . U 0.4 0.21 . 0.025 U 0.19
TOTAL ORGANIC CARBON- ' : 2.6 ) 2.4

Indicates that the chemical was not detected; however, the detection limit {sample-specific detection limit) is considered to be estimated based on problems encountered during Iaboratory analyS|s T
numerical detection limit is regarded as inaccurate or |mpreCIse

R — Indicates that the chemical may or may not be present. The posntlve analytlcal result reported by the faboratory is considered to be unrehable and unusable. This quahfler is applled in cases of gross

technical deficiencies. .
UGI/L - micrograms per litet
C - degrees centigrade.
MGI/L - milligrams per liter

MS/CM - millisiemens per centimeter

MV - millivolts

NTU - nephelometric turbldlty units

S.U. - standard units




TABLE 3-2

DESCRIPTIVE STATISTICS FOR
SWMU 12 (MINE FILL A) ROUND 6 GROUNDWATER IN THE PENNSYLVANIA UPPER ZONE

NSWC CRANE
CRANE, INDIANA
Frequency of Minimum Maximum Range of Mean Average of Sample of
Parameter Detection Concentration Concentration Nondetects Concentration Positive Detects | Maximum Detect
Energetics (ug/L) ’ . ] )
1,3,5-TRINITROBENZENE 4/16 2 95 0.25 - 0.29 7.2 29 12GWT1106°
1,3-DINITROBENZENE 2/16 - 7 10 0.25-0.29 1.2 8.6 12GWT 1106
2,4,6-TRINITROTOLUENE 5/16 0.86 140 0.25-0.29 17 55 12GWT1106
2,6-DINITROTOLUENE - 2/16 1.5 2.5 J 0.25-25 1.9 2.0 12GWT1606
2-AMINO-4,6-DINITROTOLUENE 6/16 3.7J 120 J 0.25-0.29 13 35 12GWT 1606
4-AMINO-2,6-DINITROTOLUENE 6/16 4.5 210 0.25-0.29 21 56 12GWT1606
HMX ) . 12/16 0.78 600 - 0.25-0.25 117 156 12GWT 1606
RDX 13/16 4.1 8100 0.25-0.25 1316 1620 12GWT 1606
Miscellaneous Parameters . ) : :
[NITRITE/NITRATE-N i 12/16 0.081 | 5.9 | 0.025-0.025 1.3 1.7 [ . 12GWT3606




TABLE 33

SUMMARY OF CHEMICALS DETECTED FIELD PARAMETERS, AND MISCELLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER
ROUNDS 1 THROUGH 6 IN THE PENNYSLVANIA MIDDLE WATER BEARING ZONE'

NSWC CRANE
CRANE, INDIANA
PAGE 1 OF 2
Location 12MWT30 o 12MWT31
Sampling Round A .2 .3 4 ) 5. 6 1 o2 - 3 © 4 5 6 ‘
- Date|No Sample No Sample 05/21/2005 No Sample No Sample No Sample - |09/27/2004 - [02/07/2005 05/23/2005 - |08/24/2005 12/14/2005 05/19/2006
Explosives - Units . C ' : o . -
1,3,5- TRINITROBENZENE UG/L 2.78 U - 0.27 U 0275 U 0.258 U 0.27 Ul 0.27 U 0.25 U
1,3-DINITROBENZENE 278 .U 0.27 U 0275 U} -0.258 Ul 0.27 U 0.27 = U 0.25 U
2,4,6-TRINITROTOLUENE 2.78 U 0.27 ] 0.275 U 0.258 ujl 027 U -0.27 U 0.25 U
2,4-DIAMINO-6-NITROTOLUENE ‘ : 0.27 U 0.275 U - 0.27 U . ' :
2,4-DINITROTOLUENE 2.78 U 027 U 0.275 U | 0.258 Ul 027 - U|.027 U 0.25 U

" 12,6-DIAMINO-4-NITROTOLUENE 0.27 Ui 0275 U 027 U : B
2,6-DINITROTOLUENE -2.78 U 0.27 U 0275 - U 0258 .U 027 - U 0.27 U 0.25° U
2-AMINO-4,6-DINITROTOLUENE 278 . U 0.27 U 0.275 U 0.258 U 0.27 Ul 027 U 025. U
2-NITROTOLUENE 3.2 J | 027 U] 0.275 U]l 0.258 U 0.27 U 0.27 U 0.25 U
3;5-DINITROANILINE - : -0.27 U 0.276 - U 027. U - '
3-NITROTOLUENE. 2.78 U 0.27 Uj 0.275 Uil 0.258 U .0.27 Ul .0.27 U 0.25 U
4,4'-TN-AZOXY 0.532 U 055 U 054 -U- .

" [4-AMINO-2,6- DINITROTOLUENE 2.78 U 0.27 U 0.275 U 0.258 U 0.27 U 0.27 U 0.25 U
4- NITROTOLUENE 278 U 0.27- U 0275 .U | 0258 U 0.27 Ul 027 U 025 U
RDX 2.78 ] 0.27 U 0.275 Ul 0258 U 027 U 0.27 U 025 -~ U
DNX 0.27 U 0.275 - U ] ' 027 U : L )
THMX 2.78 U 0.27 U 0.275 U 0.258 - U 027 . U 027 - U 025 U
MNX . 027 - -U| 0275 U T . 027 Uy o
NITROBENZENE 2.78 U. 027 U 0.275 U 0.258 U 027 U 0.27 Ul 0.25 U |
[TETRYL o 2.78 U 027 U 0.275 U 0.258 U- 0.27 U 0.27 .U 0.25 U
TNX ) : - ~0.27 U 0.275 U 0.27 U.
|Field Parameters '

TEMPERATURE .C 16.87 - 10.99 18.04 16.95

DISSOLVED OXYGEN" . . MG/L 6.45 .1.16 ' 1.42
DISSOLVED OXYGEN - METER - : .3.77 .0.54 )
SPECIFIC CONDUCTANCE B MS/CM -0.507 0.431 0 374 337 0.615

" [OXIDATION REDUCTION POTENTIAL MV '301.9 70.7 . 335 576 72
TURBIDITY ‘ NTU - 25 75 25 9.8 13
PH , "S.U. - '7.05 "~ 8.09 - .7.58 6.93 8.06
Miscellaneous Parameters )

AMMONIA-N MGI/L 0.37 0.45 ‘
NITRITE/NITRATE-N : 0.05 Ul 0.05 U 1 0.089
TOTAL ORGANIC CARBON 1 U B




' TABLE 3-3

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, AND MlSCELLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER
ROUNDS 1 THROUGH 6 IN THE PENNYSLVANIA MIDDLE WATER BEARING ZONE

NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 2
Location| . L . 12MWT32 N : ) L 12MWT46 . - -
Samplmg Round{ -1 ‘ 2 -3 4 -5 6 : 1 ‘ .2 _3 4 5 -~ 16
. Date|09/28/2004 02/08/2005 05/22/2005 - |08/25/2005  |12/15/2005 05/07/2006 = {11/13/2004 03/03/2005 12/04/2005. No Sample  [No Sample = |No Sample
Explosives’ Units . ] . : i ' ' s c K . -
1,3,5-TRINITROBENZENE UG/L 0248 - U | 0.242 U 0.245 - .U 0.27 U 0.264 8] 025 - U 0.255 U] '0.26° U 0.26 U
1,3-DINITROBENZENE . : 0.248 Ul 0242 U 0245 U 0.27 Ul 0.264 ) 0.25 U 0.255 Ul 0.26 U 0.26 U
2,4,6-TRINITROTOLUENE 0.248 U 0.242 U 0245 U 027 U 0.264 ] 0.25 U 0255 U 0.26. U 0.26 u
2,4-DIAMINO-6-NITROTOLUENE - 0248 -U 0.242 U : 027 U . o 0.255 U 0.26 U :
" 12,4-DINITROTOLUENE 0248 U |" 0242 U| 0245 U 0.27 U 0.264 U 0.25 U 0.255 U 0.26 ) 0.26 U
"12,6-DIAMINO-4-NITROTOLUENE 0248 U -0.242 Ul 0.27 Ul . . - 0255 - U 0.26 U ’
2,6-DINITROTOLUENE 0.248 U 0.242 U 0.245 U 027 U} 0264 U 0.25 U 0.255 U 026 -U. 0.26 U
|2-AMINO-4,6-DINITROTOLUENE 0248 U 0.242. U 0.245 U 0.27 U{ 0264 U 0.25 U] -0.255 U 0.26 ) 0.26 )
2-NITROTOLUENE 0248 - U 0.242. U 0.245 Ul 027 U 0.31 J '0.26 U| 0.255 U 0.26 Ul 0.26 U
13,5-DINITROANILINE 0.248 U 0.242 U . - 027 U{- "~ . 0.255- U] .0.26 ufj
13-NITROTOLUENE 0.248 U 0.242 U 0245 U 027 U 0.264 U 0.25 U 0.255 U 0.26- ] 0.26 -U
4,4'-TN-AZOXY . ) 0.495 U 0.485 . U . - 0.53 Ul , 051 . U 052 U
4-AMINO-2,6-DINITROTOLUENE.. | 0248 U 0.242 9] 0.245 - U |- .0.27" U 0.264 U 0.25 ) 0.255 Ul 026 U 0.26 U
4-NITROTOLUENE ' -0.248 - U | 0.242 U 0.245 Ui 027 U 0.264 Ul  0.25 U 0.255 U. 0.26 U 0.26 U
RDX - . 0.248 U 0242 . U 0245 U 0.27 U 0.264 U 0.25 U]  0.255 U 0.26 U 0.26 U
DNX 0248 U 0.242 U : -0.27 U ) S : 0.255° U 0.26 U '
|HMX '0.248 U 0.242. U 0.245 U 0.27" U 0264 U 0.25 U 0.255 U 0.26 U 0.26 U
IMNX 0248 = U 0.242 U : L 027 ] 0.255 U 0.26 U
NITROBENZENE 0.248 U 0.242 U 0245 U 0.27 U 0264 - U 0.25 U 0.255 U 026 - U| 026 U
TETRYL . . ' - 0.248 U}l 0242 U | 0245 U 0.27 U| 0264 U | - 025 U |. 0.255 U 0.26 U] 0.26 U
- JTNX 0248 U 0.242 U 0.27 Ul o 1 0255 U} 026 -U :
Field Parameters L ) . : . - I i
TEMPERATURE C 14.28 " 11.67 16.89 19.49 14.99 12.99
DISSOLVED OXYGEN MG/L 11.72° 1.06 ) 542 0.64
DISSOLVED OXYGEN - METER . , 4.27 0.64 . .
SPECIFIC CONDUCTANCE . MS/CM 1.257 1.355 0.337- -1.23 0.382 - 0.296 ;
OXIDATION REDUCTION POTENTIAL - MV 121.2 -7.1 246.5 © 150 101 . -10
TURBIDITY NTU 315 360 31 94 © 23 - . 4.61
PH. . : S.U. 6.57 6.7 427 6.2 5.68 6.02
. |Miscellaneous Parameters ) )
JAMMONIA-N - MG/L 1 ) 1.7 ] 1.8 J 0.82
NITRITE/NITRATE-N 0.025 U 0.05 U 0.025 .U 012 | 0.025 U 0.05 U
TOTAL ORGANIC CARBON 1. U : :

A blank cell indicates that no sample was collected or analysis was conducted for the paraméter
— Indicates that the chemical was not detected at the numerical detection limit (sample-specific detection limit) noted. Non-detected results from the laboratory are reéported in this manner.
ThIS qualifier is also added to a posmve result (reported by the Iaboratory) if the detected concentration is determlned to be attnbutable to contammatlon mlroduced dunng field samplmg or
laboratory analysis.
J = Indicates that the chemical was detected; however, the assoaated numencal result is not a precise representatlon of the concentration that is actually present in the sample The laboratory
reported concentration is considered to be an estimate of the true concentratlon ' :
. UG/L - micrograms per liter :
" C - degrees centigrade
- MGI/L - milligrams per liter .
MS/CM - millisiemens per centimeter
MV - millivolts
NTU - nephelometric turbldlty units
S.U. - standard units




TABLE 3-4

DESCRIPTIVE STATISTICS FOR
SWMU 12 (MINE FILL A) ROUND 6 GROUNDWATER IN THE PENNSYLVANIA MIDDLE ZONE

NSWC CRANE
CRANE, INDIANA

Minimum

Mean

Frequency of ) Maximum Range of Average of Sample of
Parameter Detection Concentration Concentration Nondetects Concentration Positive Detects | Maximum Detect
Miscellaneous Parameters (mg/L) ' ‘
NITRITE/NITRATE-N 2/2 | 0.089 -- 0.105 | 0.105 | |

| 0.12

12GWT3206



TABLE 3-5

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS AND MISCELLANEOUS PARAMETERS FOR SWMU 12 -
. GROUNDWATER ROUNDS 1 THROUGH 6 IN THE MISSISSIPPI GLEN DEAN WATER BEARING ZONE

A blank cell indicates that no sample was collected or anaIyS|s was conducted for the parameter.
U — indicates that the chemical was not detected at the numerical detection limit (sample-specific detection hmlt) noted. Non-detected results from the
laboratory are reported in this-manner. This qualifier is also added to a positive result (reported by the Iaboratory) if the detected -concentration |s determlned
to be attributable to contamination introduced during field sampling or laboratory analysis. .
J —Indicates that the chemlcal was detected; however the associated. numerical result is not a prec1se ‘representation of the concentratlon that is actually
present in the sample. The laboratory reported concentratlon is conS|dered to be an estimate of the true concentratlon .

UG/L - micrograms per liter
- C - degrees centigrade
MGIL - milligrams per liter
MS/CM - millisiemens per centimeter
MV - millivolts
NTU - nephelometric turbidity units '
- 8.U. - standard units

NSWC CRANE
CRANE, INDIANA
Location ] 12MWT41 .
Samplmg Round 1 2 3 ] 4 5 .. 6
' Date|11/10/2004 02/1 9/2005 05/23/2005 - |08/25/2005 12/01/2005 05/20/2006
Explosives Units : . ' ' '
1,3,5-TRINITROBENZENE UG/L 0.266 U 0. 255 U 0.26 Uj- - 026 U - 0.25° U 0.25 U
1,3-DINITROBENZENE - . 0.266 U. 0.255 U 026 U 026 U 0.25 U 0.25 U
2,4,6-TRINITROTOLUENE 0.266 U 0.255 Ul 026 U 0.26 U 0.25 Ul  0.25 U
2,4-DIAMINO-6-NITROTOLUENE 0.266 U '0.255 U - 0.26 U . )
2,4-DINITROTOLUENE : 0.266 U 0.255 U 0.26 U -0.26 . U 0.25 V] 0.25 U
2,6-DIAMINO-4-NITROTOLUENE 0.266 U 0255 - U 026 U . ] -
2,6-DINITROTOLUENE 0.266 U 0.255 U 0.26 U 0.26 Ul - 025 U ©0.25 U
2-AMINO-4,6-DINITROTOLUENE 0.266 U 0.255 U .0.26 U 0.26 Uj. 025 U 025 U
2-NITROTOLUENE 0.266 U 0.255 U 0.26 U 0.26 U 0.25 U 0.25 -U
- 13,5-DINITROANILINE 0.266 U 0.255 U I . 0.26. U )
3-NITROTOLUENE 0.266 Ul 0255 .U 0.26 U 0.26 U 0.25 U 0.25 U
4 4'-TN-AZOXY 0.532 U 051 . -U| . 0.53 U . '
4-AMINO-2,6-DINITROTOLUENE 0.266 U 0.255 U 0.26 U 0.26 U 0.25 -U 0.25 U
4-NITROTOLUENE ) - 0266 U 0.255 U 0.26 Ul 0.26 U 0.25 U 025 U
RDX ) 0.266 U]l 0.255 U 0.26 - U 0.26 U 0.33 J 0.25 U
DNX 0.266 U -0.255 U . 0.26 ul.. - . :
HMX 0.266 U 0.255 .- U 026 .U 026 . -U| 0.25 ‘U 0.25 -UJ
IMNX - 0.266 - U 0255 - U ’ 0.26 U )
NITROBENZENE 0.266 U 0.255 U 0.26 U 0.26 U 025 U 0.25 U
TETRYL 0.266 VE 0255 U 0.26 U 0.26 U 0.25 U 0.25 -U
TNX . . 0.266 U 0.255 U 0.26 U
Field Parameters .. . ) o ) :
TEMPERATURE - ) C 14.12 " .10.02 13.77 15.5
DISSOLVED OXYGEN MG/L 2.8 1.26 )
|DISSOLVED OXYGEN - METER . ] 0.59" 0.54
- |SPECIFIC CONDUCTANCE MS/CM 0.922 0.754 0.579 0.544
" - |OXIDATION REDUCTION POTENTIAL MV 71 -39 23.8 767.6
TURBIDITY - ) NTU 4 ‘3.6 7.6 34
PH . S.U. 6.85 6.78 -6 2.81
TEMPERATURE C7 C ) g
Miscellaneous Parameters’ :
AMMONIA-N MG/L 0.16 J - 0.46 J .
NITRITE/NITRATE-N 0025 . U 005 . U 0.025 U 0.025- U
TOTAL ORGANIC CARBON - 1 U -




TABLE 3-6 -

' SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS,

AND MISCELLANEOUS PARAMETERS FOR SWMU 12 SURFACE WATER
. N ROUNDS 1 THROUGH 6 - ‘ .

NSWC CRANE
CRANE, INDIANA
- PAGE10OF 4
Location 12SW/SD09 C 128SW/SD11
Sampling Round{. "~ 1 : 2 3 4 5 .6 1 2 3 14 5" 6
Date|10/27/2004 03/06/2005 - [05/20/2005  |08/27/2005 11/29/2005° ~ |05/16/2006 10/12/2004 03/05/2005  -[05/20/2005 ' |08/27/2005 - |11/29/2005 05/16/2006

Explosives units ' . g ' :

RDX 19 . 83 12 9.2 19 10 5.6 J 1.9 4.5 0.25 U 5.3 2.5

DNX - 0264 . U | 0.258 U 0.26 U 0.24 uJ 0.24 U 0.25 U

MNX 0.52 J | 0258 U 0.72 0.24 uJ 0.24 U 0.25 U

TNX 0.264 U 0.258 U 0.26 U 0.24 uJ 0.24 U 0.25 )

Field Parameters ) - . : . )

TEMPERATURE C 15.72 2.86 - . "~ 15.3 21.78 ) 12.13 4.89 14.57 - - 20.43 -

DISSOLVED OXYGEN MG/L 10.28 “4.64 ] 12.93 1.19 2.45 . ] , - 11.59

DISSOLVED OXYGEN - METER 9.65 6.77 - 9.21 - 7.02

SPECIFIC. CONDUCTANCE = . MS/CM 0.299 0.095. "0.117 0.184 0.192 0.427 0.107 0.116 011" 0.211

OXIDATION REDUCTION POTENTIAL MV 67.7 189 193 157 169.6 76 -109 209 :

TURBIDITY - : . ) {NTU 171 2.7 21 21 - 5.13 82.6 5.56 19 27. - 4.01

PH - ’ S.U. 7.41 6.59 7.01 7.27 7.58 6.98 6.63 6.63 - 6.83 . 7.23
- |TEMPERATURE C ' 12 ' : : 1217
-IMiscellaneous Parameters ) - )

AMMONIA-N , MG/L 0.03 J 0005 . U 4.2 J 0.005 U

DISSOLVED OXYGEN ] ’ ' - .

INITRITE/NITRATE-N 1.9 0.37 J 0.2 0.19 0.025 U 0.025 uJ - 0.025 U - 0.077




TABLE 36 .

 SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS,
AND MISCELLANEOUS PARAMETERS FOR SWMU 12 SURFACE WATER
ROUNDS 1 THROUGH 6 ' :

-NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 4
Location 12SW/SD14 12SW/SD24 L
Sampling Round| =~ 1 2 3 : 5. 6 1 2 3 . 4 5 6
Date|11/01/2004 03/07/2005 05/20/2005 11/29/2005 05/16/2006 10/27/2004 03/05/2005 05/20/2005  [08/27/2005 - [11/29/2005 05/16/2006
Explosives - units ) : ’ . - ,
RDX - 12 55 25 52 20 0.8 0.39 J 0.46 0.24 U 0.58 0.25
DNX 024. U 0.248 U ) s 0.248 U 0.252 U : 0.24 u
{MNX 024 . U 0.41 J 0.248 U 0.252 U 0.24 U
TNX . 0.24 U | . 0.248 U 0.248 U 0.252 U 0.24 U
Field Parameters ' "
"|ITEMPERATURE C 15.07 8.6 17.33 15.66 '5.59 15.08 ~ 1833 .
DISSOLVED OXYGEN MG/L 10.26 "4.33 10:01 11.74 2.79 ‘ 12.89
DISSOLVED OXYGEN - METER 7.98 - . 9.88 2.6
SPECIFIC CONDUCTANCE MS/CM 0.86 0.301 0.32 0.43 0.2706 0.14 0.144 0.218 0.266
OXIDATION REDUCTION POTENTIAL MV 52.3 241 - 187 : 61.8 126 187 - 390 =
TURBIDITY . - NTU - 137 59 800 18 18.3 3.1 17 0 1.81
PH S.U. 7.69 . 5.99 7.36 7.77 7.55 - 7.1 7.16 6.16 7.51
TEMPERATURE . - C 14.6 ' 12.2
Miscellaneous Parameters : . . .
JAMMONIA-N ) MG/L - - 0.24 J - 0.07 0.021 J 0.005 U
DISSOLVED OXYGEN : ' - - :
NITRITE/NITRATE-N 3.8 . 1.2 1.3 0.1 0.025 - UJ ~ 0.025 U 0.12¢




. AND MISCELLANEOUS PARAMETERS FOR SWMU_12 SURFA

TABLE 3-6

SUMMARY. OF CHEMICALS DETECTED, FIELD PARAMETERS,

ROUNDS 1 THROUGH 6

CE WATER

NSWC CRANE .
CRA‘NE_,'INDIANAA .
PAGE 3 OF 4
Location 12SW/SD25 12SWISD27
Sampling Round 1 2 3 - . 4 5 .6 1 2 3 ) 4 5 6
) : Date|10/11/2004 03/05/2005 05/20/200 {08/27/2005 11/29/2005 05/16/2006 10/12/2004 03/05/2005 05/20/2005 . |08/27/2005 11/29/2005 05/16/2006
Explosives units ' ' - | ’ . o
RDX : 0.258 U 0.26 U 0248 U 0.26 U 0242 - U4 0.25 U 0.242 U 0.25 U 0.28 0.25 U 0.24 0.25
DNX 0.258 U 0.26 U 0.26 U 0.242 U 0.25 U - 0.25 U
MNX 0.258 U 0.26 U 0.26 - U - 0242 U 025. U 0.25 U
TNX 0.258 U 0.26 U 0.26 U 0.242 U 025 .U 0.25 U
‘|Field Parameters ) - .
TEMPERATURE C 12.58 5.25 14.17 21.75 13.55 © 5.21 . 14.18 22.74 .
DISSOLVED OXYGEN MG/L | - 8.89 2.97 - 11.8 7.44 1.95 g - . 13.31
DISSOLVED OXYGEN - METER - . 10.27. 7.15 . 10.02 = - 727 '
SPECIFIC CONDUCTANCE _ " IMS/CM 0.282 0.078 . 0.082 0.224 0.16 0.267 0.092 0.087 - 0.221 . 0.179
{OXIDATION REDUCTION POTENTIAL MV 260.5 116 173 246 266.2 113 172 242 :
TURBIDITY NTU 24 3.76 16 0 -3.89 . 9.15 30 14 2.04
PH : -1S.U. 6.92 713" 6.88 7.4 e 7.47 6.81 6.76 6.77 . 7.47 7.14
TEMPERATURE s C : ) I 12 11.8
Miscellaneous Parameters : L -
AMMONIA-N ’ MG/L .0.005 UJ 0.005 U " 0.18 J 0.005 ~ U
DISSOLVED OXYGEN . ) . ~ . : . '
[INITRITE/NITRATE-N 0.025 U 0.025 . UJ 0.025 U 0.025 U 0.025 - U 0.025 .UJ 0.025 . U '0.063




TABLE 3-6

SUMMARY OF CHEMICAL'S DETECTED, FIELD PARAMETERS
AND MISCELLANEOUS PARAMETERS FOR SWMU 12. SURFACE WATER
ROUNDS 1 THROUGH 6 -

NSWC CRANE
CRANE, INDIANA
PAGE 4 OF 4
Location|- 12SW/SD31 : 12SW/SD34
-Sampling Round 1 2 : 3 N 5 6 1 . 2 .3 4 - 5 . )
Date|No Sample 03/05/2005 05/20/2005 No.Sample 11/29/2005 05/16/2006 No Sample 03/06/2005 05/20/2005 08/27/2005 11/29/2005 05/16/2006
Explosives units . . : ] .
RDX - 20 34 47 23 - 140 99 3.1 83 200
DNX. 0.258 . U 0.271 0.29 U :
MNX 0.258 U 1.9 0.29 U
TNX 0.258 U 0.271 029 U
1Field Parameters . , . »
TEMPERATURE C 7.35 15.8 : 10.04 16.28 20.56 .
. |DISSOLVED OXYGEN - MG/L 3.55 11.65 3.52 ) 11.08
"IDISSOLVED OXYGEN - METER ' ’ 9.63 5 - 8.61 2.75 - .
ISPECIFIC CONDUCTANCE . MS/CM "~ 0.081 - 0.184 0.242 0.404 0:462 0.456 0.442
OXIDATION REDUCTION POTENTIAL MV. 98 138 141 177 . 116 )
TURBIDITY NTU 40 40 . 17 130 130 8.7 . 45
PH . _ S.U. - 7.46 7.42 - 7.61 7.18 7.58 7. 46 1.72
TEMPERATURE C. ] : ' 154 B 14
Miscellaneous Parameters R .
AMMONIA-N MG/L 0.14 0.08
DISSOLVED OXYGEN ) L .
- [NITRITE/NITRATE-N 0.51 "J 0.4 ' 0.81 .0.025 U C 1.2

A blank cell indicates that no sample was collected or analysis was conducted for the parameter

— Indicates that the chemical was not detected at the numerical detectlon limit (sample-specd’ ic detectlon Ilmlt) noted Non- detected results from the Iaboratory are reported in this manner.
Th|s qualifier is also added to a positive result (reported
J — Indicates that the chemical was detected; however, the associated numerical result is not a precise representanon of the concentration that is actually present in the sample The Iaboratory '
reported concentration is considered to be an estimate of t
UG/L - micrograms per liter
C - degrees centigrade

MGI/L - milligrams per liter -

MS/CM - millisiemens per centlmeter

MV - millivolts

NTU - nephelometric turbidity units
S.U. - standard units




TABLE 3-7

DESCRIPTIVE STATISTICS FOR

SWMU 12 (MINE FILL A) ROUND 6 SURFACE WATER

NSWC CRANE
CRANE, INDIANA

Frequency of Minimum Maximum Range of Mean . Average of . Sample of
Parameter Detection Concentration Concentration Nondetects Concentration Positive Detects | Maximum Detect
Explosives (ug/L) L
2,4,6-TRINITROTOLUENE 1/8 180° 180 0.25 23 180 128W3104
2-AMINO-4,6-DINITROTOLUENE 1/8 59J 59J 0.25 0.85 5.9 128W3104
4-AMINO-2,6-DINITROTOLUENE 3/8 0.71 32 0.25 4.3 11 128W3104
HMX 5/8 2.1 55 0.25 9.7 - 16 125W3405
RDX 5/8 2.5 200 0.25 32 51 128W3405
Miscellaneous Parameters (mg/L) :
INITRITE/NITRATE-N ] 7/8 | 0.063 J | 1.3: 0.025 0.42 0.48 128SW1405
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4.0 DATA EVALUATION

Section 4 presents groundwater and surface water monitoring data for Rounds 1 through 6. The
information presented includes potentiometric surface contours and temporal plots for each groundwater
and surface water Sampling location included in the SWMU 12 long tei’m.monito'ring program. The
objective of the long term monitoring program at SWMU 12 is to collect enough monitoring data (up tb
nine rounds) to determine the nature and extent of contamination, whether residual explosives aré
naturally degrading, and provide data for making remedy decisions for residual explosives contammatlon .

to complete the CMS.

The information being provided in this monitoring programfulfills the requirements established by.'the u.S.
EPA Region 5 as described in the document entitled “Region 5 Framework for M‘onitored Natural
Attenuation Decisions for Groundwater” (U.S. EPA 2000). The framework summarizes the current state-
of-the-science and U.S. EPA policy on the use of MNA. The framework also provides technical direction -
for the collection of specific primary and secondary momtorlng information to demonstrate a net loss of

contaminants and processes responsible for the loss.

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

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

* Monitoring data should include analytical results for the contaminants of concern and their
degradation products from nine or more rounds of samples collected under non-pumping
conditi.ons over a period of three to five years. The SWMU 12 long term monitoring program is
providing analytical results for select explosives and degradation by-products. As indicated in the
SWMU 12 RFI, RDX is considered to be the principal chemical of concern because is it a site-related -
contaminant and has been detected more frequently and at higher concentrations than any other
explosive. The degradation by-products for RDX are DNX, MNX, and TNX. The long-term
monitoring program is scheduled to include nine rounds of sampling, under non-pumping conditions,
to provide informa'tion'-on trends in groundwater and surface water conéentrations of explosives .and
explosives degradation by-productions. To date, six rounds of groundwater samp;‘ling events have
been conducted in September 2004, March, 2005, May, 2005, August, 2005, November and
December, 2005, and May 2006. The remalnlng three rounds of sampling are expected to be

~ completed in 2007 if monitoring continues on a quarterly basis.

- 020709/P 4-1 . - ‘CTO 0377 -
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* There should be at least two years of quarterly sampling to evaluate seasonal effects on the
contaminant concentrations. - At the completion of the ninth round of sampling at SWMU 12,

quarterly monitoring will have been conducted for at least 3 years.

. Thé data should be collected from appropriately located sampling points, including within the
source area, within the center of the plume and at the Ieadmg edges of the plume. The SWMU
12 long term monitoring program includes 21 wells. The location of each well relative to the

contamination plume is discussed in Section 4.1. .

e Samples should be collected from pomts located vertically (above and below) and horlzontally
(upgradient and downgradient) outside the area of groundwater contamination. The SMWU 12
long term monitoring program includes wells located in the Puz, Pmz, and Mgd. water bearing zones
to evaluate if contamination is migrating vertically to the lower aquifer (Mgd). Through Round 4,
explosives contamination has been detected in the Puz and Pmz aquiters, but not in the Mgd aquifer.
In Round 5, RDX was detected at a low concentration in the Mgd indicating that explosives have
migrated to the lower aquifer. However, there were no detections of explosives in the Mgd in Round
6. 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.

e The most recent analytical data on groundwater should be no more than two years old at the »
time of evaluation. The ninth round of sampling is expected to be completed in 2007. A final report
“evaluating the MNA program through nine rounds of sampling is éxpected to be issued in.late 2007 or
early 2008. As a result, the most recent analytical data will be no more than two years old.

¢ Demonstration of a trend of decreasmg contamination concentration must be clear and
meaningful and be based on statistical tests which indicate a high degree of confidence in the
apparent trend line. The SWMU 12 MNA report summarizing nine rounds of sampling will include

temporal plots of RDX and degradation by—product concentratlons along with- a detalled statistical
evaluation.

e Additional rounds of samples, beyond nine rounds, may be requrred to demonstrate the
decreasing trend. SWMU 12 MNA monitoring data will be evaluated after nine rounds and a

- decision wrl| be made if addmonal data is needed. . '

© 020709/P ‘ 4-2 ' CTO 0377
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The secondary MNA monitoring' information requirements are identified below in bold type along with

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

The monitoring aata should be collected from appropriate locations that are distributed both
vertically and horizontally throughout the plume. The SWMU 12 long term monitoring program
includes monitoﬁng wells located in the Puz; Pmz, and Mgd water bearing zones to evaluate if
contamination is migrating vertically to the lower aquifers. In addition, the monitoring program
includes monitoring wells positioned upgradient and downgradient of the source area, within the
source plume and along the ‘outside area of the groundwater contamination. The location of éach

well relative to the contamination plume is discussed in Section 4.1 below.

Sample locations should consider heterogeneities in geologic structures and in the spatial

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

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

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

presented in the final MNA report.

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

information:

- Contaminants of concern and potential degradation by-products. All sampling is being
conducted under non-pumping conditions. The SWMU 12 monitoring program is providing
analytical results for RDX and the degradation by-products DNX, MNX, and TNX.

- Routine and Other Indicator Parameters. The monitoring data also includes the routine
indicator parameters DO, ORP, pH, specific conductance, tempefature,'turbidity, ammonia, and

nitrite/nitrate concentrations.

- Vertical and horizontal characterization of the distribution of hydraulic conductivity and its
affect on contaminant concentrations. Information collected in nine rounds of sampling will be

evaluated and used to characterize vertical and horizontal hydraulic conductivity.

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

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

results will be presented-in the final MNA report in the form of potentiometric surface figures.
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- Seasonal variations and trends should be evaluated by obtaining data from different times
of the year to determine if changes in contaminant concentrations, indicator parameters,

or water types are caused by natural attenuation or may be attributed to seasonal
“variability. The SWMU 12 monitoring program includes monitoring which will'measure RDX and

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

MNA .report will include the presentation of temporal plots to discern trends of RDX and

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

4.1 . GROUNDWATER MONITORING PROGRAM

 MNA groundwéter sampling is being conducted at 21 select well locations across SWMU 12 (see Figure

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

remaining well is in the Mgd aquifer. These wells have been established in accordance with U.S. EPA
Region 5 MNA guidance. The monitoring wells have a specific role in the monitoring program and
represent locations within the plume soufce area, within the center and leading edges of the plume, and
from points locatéd vertically (above and below) and horizontally (upgradient and downgradie_nt) outside
the area of groundwater contamination. The selected _weIIs are distributed as follows in-the Puz, Pmz,
and Mgd water bearing zones: .

Puz Aquifer Wells

¢ Three source area wells (12MWT06, 12MWT11, and 12MWT1_6)
e Three wells located within the center of the plume (12MWTO09, 12MWT12, and 12MWT17)

» Seven wells at the leading edge of the plume (12MWT10, 12MWT18, 12MWT20, 12MWT22,
12MWT36, 12MWT38, and 12MWT42) ' ' '

« . One well upgradient of the plume (12MWT28)
» Two wells laterally downgradient of the plume (12MWTO03 and 12MWT23)

Pmz Aquifer Wells

* Three wells vertically below the plume (12MWT30, 12MWT31, and 12MWT32)
¢ One well laterally downgradient of the plume (12MWT46) ' ” : ‘

Mqd Aquifer Well

* One well laterally downgradient of the plume (12MWT41)
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In Rounds 3 t'hrough 9, all groundwater samples are being analyzed for explosives and well stabilization
parameters with occasional analyses for routine indicator MNA parameters and periodically for RDX

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

4.2 ~ SURFACE WATER MONITORING PROGRAM

n support of the MNA demonstration, surface water samples are also being collected at eight select
locations (see Figure 2-2). These locations include 12SW/SD09, 12SW/SD11, 128W/SD14,
128W/SD24, 12SW/SD25, 12S8W/SD27, 128W/SD31, and 12SW/SD34. The-location 12SW/SD25 is
considered to be upgradient of SWMU 12. In Rounds 3 through 9, samples from these locations are
being analyzed for explosives and the routine indicator parameters DO, ORP, pH, specific conductance,

temperature, turbidity, ammonia and nitrite/nitrate concentrations.

43 ROUND 6 POTENTIOMETRIC SURFACES

Figures 4-1, 4-2, and 4-3 show the Round 6 (May 5, 2006) potentiometric surface elevation maps for the
Puz, Pmz, and Mgd water bearing zones, respectively. The groundwater elevations collected in Round 6
were compared to groundwater elevations reported in Round 5.(see Appendix E). In general,
groundwater flow for Round 6 in all three water bearing zones are similar to flow directions reported in
Round 5. An overview of the groundwater elevations in Round 6, as compared to Round 5, is presented

below for each water bearing zone.

The potentiometric surface for the Puz in Round 6 is presented in Figure 4-1. As in previous rounds, the
highest groundwater elevations were measured at the far northwest end of SWMU 12 at wells 12MWT25
to 12MWT28 (731.37 feet-asml to 733.62 feet asml). In general, the changes in most well elevations
were + 1.5 feet as compared to Round 5. As. s'hewn in Figure 4-1, there are two ridges of higher
groundwater elevations that extend from the groundwater htgh at the north end of SWMU 12. The larger
more pronouncedtridge runs. southeast atong the centerline of the SWMU 12 ridgetop through wells
12MWT16, 12MWT17, and 12MWT23.- The groundwater elevations decrease from 733 to 712 feet amsl|
along 'fhis groundwater ridge. To the northeast and southwest of this groundwater ridge, the elevations
decrease rapidly to the sides of_the ridge. Shallow groundwater on the northeastern éide of this
groundwater ridge flows to-the east and northeast, while shellow groundwater on the southwestern side of
the ridge flows southwest. A second 'ridge extends from the northern high area toward the southwest.
Along this ridge, the elevations decrease gradually along the crest ef the groundwater ridge at wells
~ 12MWT26 and 12MWT28 (733 feet amsl) down to well 12MWT42 (708 feet amsl). Groundwater is

flowing toward the cropline on the sjdes' of both ridges.
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" Groundwater elevations measured in the Pmz in Round 6 are shown in Figure 4-2. With the exception of
12MWT45, most sz wells in Round 6 changed by + 2.0 feet in elevation as compared to Round 5. The
largest increase in elevation occurred at well 12MWT45, which increased by 5.52 feet. The highest
groundwater elevation was at well 12MWT33 (696.23 feet amsl) in the northwestern end of SWMU 12. A
groundwater ridge in the Pmz extends from the northwest end of the SWMU toward the southeast.
Groundwater elevations decrease toward the southeast and toward the southwest from the groundwater

- ridge. The lowest groundwater elevations were. measured in wells 12MWT30 (634.92 feet amsl) on the

southwest side of SWMU 12 and 12MWT48 (619.71 feet amsl) on the southeast side of SWMU 12.

Round 6 groundwater levels for the Mgd zone are presented in Figure 4-3. In Round 6, groundwatér
elevations ranged from 573.86 feet ams| at 12MWT50 to 603.42 feet amsl at 12MWT41. The general

groundwater flow direction in the Mgd in Round 6 was to the south and southeast toward Turkey Creek.

4.4 'GROUNDWATER TEMPORAL PLOT TREND ANALYSIS

Thé temporal plots shown in Figufes 4-4, 4-5, and 4-6 fo} each water bearing zone are arranged in.
columns by monitoring well location showing concentration trends for RDX followed by the trend for each
degradation by-product. The énalytical results for each rouhd are shown as a data point and include the
~ validation qualifier if avpplicab_le and correspond to the datum presented in Tables 3-1, 3-3, and 3-5,
'respec'tive.ly, for the Puz, sz,'and Mgd. The absence of a data point for a Round indicates no sample

was collected or a particular parameter was not a target analyte.

~ Puz Aquifer

Figure 4 4 shows temporal plots of RDX and degradatlon by-product groundwater concentrations for
Rounds 1 through 6 in the Puz. Through Round 6, RDX has been detected all at MNA monitoring
locations W|th the exception of 12MWT03 and 12MWT23, which are Iaterally downgrad|ent of the
contamination plume at SWMU 12. At the present time, RDX concentrations at monitoring wells
12MWT10, 12MWT11, and 12MWT16 are showing a potential upward trend in RDX concentrations
through 6 rounds of sampllng Monltorlng wells 12MWT09 and 12MWT12 are showing a potential
downward trend in: RDX concentrations. Otherwise, all other Puz wells display no trend in RDX
concentrations. Degradation by-products have been detected at all monitoring locations with the
exception of 12MWTO03, 12MWT18, 12MWT20, 12MWT23, 12MWT28, énd‘12MWT42. At the present

time, there is insufficient data to discern any trend in degradation by-product concentrations.
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Pmz Aquifer

Figure 4-5 shows terﬁpo'ral plots of RDX and'degradation by-product concentrations for Round 1 through
6 in Pmz wells. Through Round 6, there have been no positive detections of RDX or degradation by<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>