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1.0 INTRODUCTION

A Resource Conservation and Recovery Act (RCRA) Faciiity Investigation (RFI) has been conducted at
“the Naval Surface Warfare Center (NSWC) Crane Mine Fill B (MFB) solid waste managementAunit
(SWMU), also Rnown as SWMU 13. The purpose of the RFl was ‘td determine whether explosives
. contamination in groundwater, surface water or sediment presented unacceptable risk, or if any residual
explosives -in soil presented uhacceptable levels of risk to hufnan_health and the enyironmeni. The RFI
was conducted at SWMU 13 -in accordance with applicable RCRA corrective action requirements and
provides data on the nature and extent of select explosives, metals, miscellaneous semivolatile organic
compounds (SVOCs), herbicides, polychlorinated biphenyls (PCBs), and polynuclear. ' afomatic
hydrocarbons (PAHs) concentrations in surface soils, subsurface soils, sediment, surface water and
‘groundwater. The RFI indicates that explosives and herbicide contamination rémains in soil around
" buildings and that explosives have migrated to groundwater and gully water and unacceptable levels of

risk remain for various combinations of human and ecological receptors.

Historically, M'FB was Qsed for the production of large mines, deptH chargeé, rocket heads, aerial bombs,
and projectiles. In the past, explosive powderé were released from roof vents. The explosive powders
accumulated on the roofs and were washed doWn to the ground, resuiting.in the contafnination of surface
soils. In addition, wéstewaters containing explosives ‘were previously discharged into ditches. These
eXpIosives migrated into subsurface soils and into groundwater and from groundwater ihto surface water.
The Navy has conducted a remedial action at MFB in which explosive-contaminated soils have been
remedia'(edbby compdsting procedures. Theréfore, the source of explosives contamination‘ has been
largely removed. n the absence of a source, residual explosives remain in the soil and may be naturaily

degrading.

A corrective measures ‘study (CMS) will be conducted at SWMU-13. Am'ong 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 Environmental Protection Agency (U.S. EPA) Region 5
has established a framework entitied “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
(MNA). In order to determine whether residual explbsives are naturally degrading at SWMU 12, a long-
term groundwaie'f' monitoring plah for. explosives and explosives degradation products is being
conducted. - The long-term monitoring program, as planned, consists of nine rounds of sampling to

provide information on trends ‘in groundwater concentrations  of explosives and explosives degradation

120503/P _ 11 CT0,0877
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productions. Recently, 6 rounds of quarterly 'groundWater, soils, sedimen'ts, and surface water sampling

and anallyses were corhbleted at SWMU 13. Information regarding the results of Rounds 1 through 3 is

presented in the SWMU 13 RFI (Tetra Tech NUS, Inc. [TINUS], 2005). The results for Round 4 sémpling

have been provided in a separate report (TtNUS, 2005b).

‘The purpose of this report is to present the results of rﬁonitoring activities in Rounds 5 and 6, including
field documentation, and to provide the framework for evaluation of data once all nine rounds have been
completed. Field documentation associated with Rounds 5 and 6 is provided in Appendices A, B and C
of this report: Analytical results for Rounds 5 and 6' are presented in Appendix D. The final MNA report
will contain an evaluation as to whether residual explosives may be naturally degrading and if MNA is a

viable remedial option for contaminated groundwater and surface. water at SWMU 13.  Information

obtained from the long term monitoring program will be used in the CMS-to evaluate the effectiveness of -

MNA. The MNA 4p_rogram being -conducted at SWMU 13 meets the U.S. EPA Region V MNA
requirements (U.S. EPA, 2000). ‘

120503/P ' 1-2 , - CTO 0377
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2.0 FIELD INVESTIGATION

This section. presents sampling activities, procedures, and documentation utilized during FRound 5and 6
field operations performed in 2005 for NSWC Crane SWMU 13.- '

2.1 OVERVIEW

~ RFI field activities were conducted in May 2005 (Round 5) and August 2005 (Round 6). All work .
performed was conducted in accordance with the procedures and methodologles described in the U.S.
EPA -approved Quality Assurance Project Plan (QAPP) Addendum No. 2 to the approved QAPP (TtNUS,
'2004). Standard operating procedures (SOPs) that governed the field work are included in Appendlx C of
‘Addendum No. 2 to the approved QAPP. Copies of all field forms records, field logbooks, and health and
safety documentation associated with the field investigations for Rounds 5 and 6 are provided in
Appendices A through C of this document. ' -

2.2 ~ SAMPLING OPERATIONS

- This section describes the rnethodology for groundwater, surface water, and sediment sampling activities

that were performed at SWMU 13 during-Rounds 5 and 6. Table 2-1 contains well construction

. information and water level/elevation 'data for Rounds 1 through 6. A listing of all SWMU 13 sample

- analytical fractions conducted for groundwater and surface water samplee in Rounds 5 and 6 i$ provided
in Table 2-2. Further discussion of the specific target analytes for each.fraction in Rounds 5 and 6 is
. discussed in Section 3 of the QAPP Addendum No. 2. _Instruments used-in the field were calibrated daily
prior to use according to manufacturer's requirements and in accordance with all applicable standard '
operating procedures (SOPs). ‘No nonconformances or suspected def|c1en0|es occurred durmg samphng
in Rounds 5 and 6. '

"2,2.1, - Groundwater Purging and Sampling

During Rounds 5 and 6, the groundwater wells were sampled using dedicated bladder pumps.
Groundwater quality parameters including pH,' specific conductanoe, temperature, dissolved oxygen (DO),
and oxidation reduction potential (ORP)‘Were measured during purging at 5- to 10-minute intervals using a
YSI ‘Model 600 series multi -parameter water quality meter and flow-through cell. Longer intervals were.
used for slower pumping wells. Water Ievels and pumping rates were also measured dunng purging at 5-

to 10-minute intervals. - Purging continued until a minimum of one well volume was removed and the

120503/P L : 2-1 CTO 0377
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CTO166-15 and SOP. CTO166-16. To the extent possible, the pumping rates were adjusted to prevent
drawdown from exceeding 0.3 foot during purging. Immediately following the purging process and before
sampling, the temperature, pH, specific conductance, DO, ORP, and turbidity were. measured and

recorded on the groundwater sample log sheets.

Sample containers were filled by allowing the pump dlscharge to flow gently down the-inside of the
container with minimal turbulence. All pertinent field data, including sampling methods purge information,
pump intake depths, and locations were recorded on low-flow purge data sheets and groundwater sample

log sheets (see Appendix A.1.1 and A.1.2). See Figure 2-1 for all groundwater sampling locations.

-Subsequent to the groundwater samples being collected during Round 6, it was decided that total organic
carbon (TOC) analysis should also be completed on all samples. TOC was analyzed to assist in-

monitoring natural -attenuation evaluation.
Round 5 -

All 17 proposed groundwater samples were collected at SWMU 13 during Round 5 (See Table 2-2). Asin
prevuous rounds, a minimum volume (1 liter instead of 2) was collected at monitoring well 13MWT28 due

to very slow recharge of the well.

Round 6

o

All 17 proposed groundwater samples were collected at SWMU 13 during Round 6 (See Table 2-2).

222 Surface Water Sampling

Surface water samples were collected from intermittent streams, drainage ditches, and surface runoff
‘locations throughout SWMU 13. 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)Ato facilitate relocation of the sample Iocétionﬁ for future sampl.ing. Surface water
samples were collected 'inv 'accofdance with Addendum No. 2 to the approved QAPP (TtNUS, 2004). All
_ pertinent field data, including water quality parameters, sampling methods, and locations were recorded
on a surface water sample log sheet (see Appendix A.1.2 and A.2.2). See Flgure 2-2A for all surface ‘
water sampllng locations.

120503/P ‘ : 2-2 CTO 0377
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Round 5 4 ' K T ' : ' N
Seven of the feight proposed surface water ’sambles were collected at SWMU 13 during Round 5 (Sée
Table 2-2). Surface water sample 13SW1104 was not collected-because the location was dry.

Round 6

Six of the eight proposed surface water samples were collected at SWMU 13 during Round 6 (See Table
2-2). Surface water samples 13SW1104 and 13SW2205 were not collected because both locations were

dry.

223 " Sediment Sampling

Based on recent fesﬁlts at SWMU 13 regarding potential ecological risk resulting from metals in sediment
samples, U.S. EPA Region 5 comrh_ented that sediment samples should also be collected at a location of
the nearest permanent aquatic habitét. Therefore, 10 additional sediment samples (13SD3601 fo
13SD4501) were collected at SWMU 13 in Round 5 for metals analysis. No sediment 'sample_s were
probosed for collection during Round 6. All pertinent field data, including sapling methods and locations
were recorded on a sediment sample log sheet (see Appendix A.3.1). See Figure 2-2B for all sediment
sampling Iocaﬁons. The results for these samples will be reported in an updated version of the SWMU 13
RFI.

23 - . QUALITY CONTROL SAMPLES .
Quality assurance (QA)/quality control (QC) samples were generated and coilected during sampling
activities in Rounds 5 and 6.'to monitor both field and laboratory procedures. . These procedures for '
collecting these samples are detailed in the approved QAPP _Addendum No. 2. QA/QC samples included
field duplicate_s, éqUipm‘ent rinsate blanks, source water blanks, and temperature blanks. Field duplicate
results are tabulated in Appendix D (Analytical Data) of this document. ' '

2.4 - WATER LEVEL MEASUREMENTS

2.4.1 Groundwater Level Measurements

A compléte synopiic round of water levels for all SMWU 13 groundwater wells was taken in Rounds 5 and
6. The: synoptic water level measurements were obtained within a 24 to 48 hour time period.

Measurements were taken with an eleciric_al water level indicator (M-scope), using the top of the riéer*pipe :

120503 . _ 23 ' CT0.0377
' i



SWMU 13
MNA Report

- Revision: 0

Date: April 2006
Section: 2
Page 4 of 4

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

the QAPP Addendum. A mark was placed at the top of the riser pipe to ensure that measurements were

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

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

Appendix A.5 and A.5.2 of this document. - Table 2-1 contains water level/elevation data.

120503/P ' , 2-4 ~ ' ~ cTO 0377



TABLE 2-1

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

- : ‘ ROUNDS 5 AND 6
. NSWC CRANE
CRANE, INDIANA
PAGE 1 OF 3
Screened Interval . . .
e Total May 5, 2003 May 11,2003 vJe.muary 19-20, 2004 November 14, 2004, May 3, 2005 August 9, 2005
We:‘l‘:r:\(;::nge Instg;lta;ion Northing (feet)' Easting (feet) E(l;;\?:t?:n- Tcgl’e?lfa?i:)?r Deptﬁ“) “Top Bottom Top Bottom - Watezr;izaring 3 : i ) :
_ (feetamsl) | (feet amsl) (feet bgs) (feet bgs) | (feetbgs) | (feet amsi) | (feet amsI) Depth to Wate?r Depth to Wate:r Depth to Wate.r Depth to Wate.r Depth to Wate_jr Depth to Watffr
Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation
(feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feetbtor) | (feet amsl) |(feetbtor)| (feetamsl) | (feet btor)| (feet amsl)
MONITORING WELLS |
13MWTO1 3/30/2003 . | 1310541.57 3025015.94 71.3.1(.) 715.34 15.00 5.00 15.00 708.10 698.10 Puz 621 1 709.13 5.82 709.52 7.55 707.79 7.56" 707.78 771 707.63 9.79 705.55
13MWT62 3/29/2003 ) 1310776.56 3024743.55 702.10 . 704.72 27.00 17.00 27.00 685.10 675.i0 Puz _ 17.15 . 687.57 ‘ 17.10 687.62 16.24 688.48 . 15.88 688.84 16.19 688.53 16.00 688.72
13MWTO03 3/30/2003 1310240.95 30248§i.66 718.34 721.10 15.00 5.00 15.00 713.34 703.34 Plz - ‘879 | 71231 5;88 712.22 9.98 - 711.12 1247 | 708.93 9.72 711.38 11.18 709.92
13MWT04 . -3/30/2003 1310383.40 |. 3024546.11 ’ 704.37 706.84 15.00 5.00 15.00 699.37 689.37 Puz : 12.98 693.86 12.75 694.09 14.09 692.75 15.42 69142 _ 14.27 692.57 15.83 691.01
13MWTO0S. | 3/29/2003 1310758.93 3024380.03 693.61 696.44 16.00 " 6.00 16.00 687.61 - 677.61 Puz 5.42 691.02 413 692.31 578 | 690.66 8.73 . 687.71 5.96 690.48 - 8.31 688.13 .
13MWT06 4ﬂ/2063 1309916.18 3024495.2.7 715.30 717.93 15.00 _' 5.00 ' 15.00- 710.30 700.30 Puz 1511 702.82. 15.62 " 702.31 11.91 706.02 | 1478 703.15 11.66 \7‘06127 14.55 702.98
_13MWT07 o W2§/2003 1310539.32 3024094.13 684.38 687.22 15.00 5.00 15.00 679.38 669.58 .Puz 3.12 684.10 310 ' 684.12 c 429 683.01 484 . 682.38 . 344 . 683.78 335 : 653.87'
13MWT68 3/30/2003 1310247.86 3024337.56 ‘ 698.42 700.56 15.00 _ '5.00 15.00° 693.42 683.42 - Puz. 3.17 697.39 . 2.92 . 69764 3.88 696.68 3.87 696.69 485 695.71 8.77 . 691.79
’13N.|WT09 4/1/2003 1309662.07 3024049.03. 703.29 705.90 20.00 10.00 . 20.00 69329 |' 683.29- Puz 774 698.16 77.40 698.50 8.77 » 697.13 864 697.26 9.15 696.75 10.40 -695.50
13MWT10 3/27/2003 1309979.69 3024001.26 697.77 700.15 .} 2500 15.00 25.00 682.77 672.77 Puz A 13.65 - 686.50 | 13.11 68:/.04 ' 14.96 685.19 | 1€.11 -684.04 13.68 - 686.47 15.32° 684.83
13MWT11 3/28/2003 1310233.72 . ‘3023759.09 679.76 682.29 RE 15.00 5.00 15.00 67476 | 664.76 Pyz 7.87 674.42 7.00 v 675.29 8.76 673.63 §.82 673.47 903 | 673.26 1 1014 672.15
13MWT12 " 3/27/2003 1310080.21 . 3023574.95 679.96 . 682,12 20.00 10.00 20.00 '669.96 659.96 Puz 7.88 674.24 1 7.78 - 674.34 10.75 671.37 1150 670.62 10.14 A 671.98 11.93 670.19
13MWT13 | 4/23/2003 1309441.27 302416361 | 699.28 701.98 19.00 8.00 18.00 691.28 681.28 Puz 3.62 698.36 3.18 698.80 4.95 697.05 4.40 " 697.58 513 696.85 6.04 695.94
13MWT14 3/31/2003 1309142.23 3024110.17 703.15 705.50 . é3.0_0 ' 13.00 2{300 » 690.15 680.15 . Puz 1_3._25 692.25 . 13.08 692.42 14.17 691.33 14.69 690.81 -14.10 691.40 16.09 689:41
13MWT15 ‘ 3/25/2003 - 1309565.52 3023717.80 . 694.27 696.65 25.00 15.00 25.00 679.27 669.27 Puz 12.88 683.77° 12.63 684.02 14.59 - 682.06 | 1549 681.16 13.88 68277 | 1589 » 680.76
-13MWTi6 3/27/2003 -1309854.28 3023341.92 682.13 684.35 ~ 15.00 - 5.00 15.00 677.13 ' 667.13 Puz 849 | 675.86 86t | 67574 . 11.01 673.34 1429 ‘ 670.06 1233 | 672.0é 1476 | 669.59
13MWT17 3/26/2003 1309605.27 3023123.97 690.68 N 693.61 18.00 8.00 18.00 682.68 672.68 Puz 8.70 684.31 . .- 8.09 68492 | B.89 684.12 9.04 683.97 9.91 683.10 1123 ] 681.78
13MWT18 3/26/2003 1309326.98 302525-33.;12 700.05 70292 | 3000 20.00 30.00 680.05 670.05 Puz .19.06 | 683.86 ' 19.04 683.88 20.21 582.71 20I,52 682.40 19.41 683.51 - -| 2031 682.61
13MWT19 3/31/2003 1308893.97 | 3023834.57 .703.10 705.82 19.00 9.00 19.00 694.10 654.10 Puz . 8.31 697.51 '6.80° 699.02 - 10.96 - 694.86 11.31 694.51 10.40 - 695.42 12.08 693.74
- 13MWT20 4/1/2003 1309066.76 3023527.23 699.33 702.07 20;0(.) - 10.00 20.00 . 689.33 679.33 Puz ' 4.22‘ 697.85 4.00 698.07 5.00 697.07 - 5.23 696.84 4.94 697.13 496 697.11
13MWT21 3/28/2003 -1309391.01 3022916.22‘ 688.37 | 690.74 15.00 5.00 15.00 683.37 673.37 : Puz 7.69 683.05 7.34 683.40 9.09 681.657 9.20 681.54 9.30 -681.44 10.37 .' 680.37
iSMWT22 3/23/2003 1308936.34 3022785.67 669.53 671.96 15.00 5.00 15.00 664.53 65453 Puz | 7.44 664.52 7.25 ° 664.71 8.18 663.78 913 662.83 821 663.75° 9.92 662.04
13MWT23 1 4112003 . 1308768.02 3023245.12 |- 696.66 699.14 - 2200 11.50 ) 21,50 685.16 675.16 » Puz- 7.45 691.69 .77 691.97 850 | 690.64 . 925 689.89 '8.60 690.54 939 689.75
13MWT24_ 4/1/2003 - 1308397.23 3022916.48 691.33 693.§3 22.00 12.00 ‘ 22.00 679.33 669.33 - Pu-z 8.45 685.48 . 823 685.70 9.25 684.68 1_q.04 683.89 927 . 684.66 10.52 683.41
13MWT25 ‘ 3/28/2003 . 1308625.62 ..3022677.44 678.87. " 68157 15.00 5.00 15.00 673.87 ' 663.87 Puz ~ 16.00 665.57 16.61 664.96  { . 7.05 674.52 6.:.79 1 674.78 6.65 674.92 9.27 672.30
13MWT26 3/28/2003 1308232.69 3022690.14 684.86 © 687.49 _ 26.00 10.00 20.00 674.86 664.86 Puz 9:10 678.39 8.93 678.56 10.05 - 677.44 111.09 676.40 9.81 677.68 - 10.79 676.70
T 13MWT27 11/5/2003 130978655 3023829.07 ‘ 696.09 698.13 21.00° 10.00 " 20.00 " 686.09 676.09 Puz . NA NA NA NA 9.31 688.82 - 9?86 | 688.27 9.27 688.86 10.97 687.16




TABLE 2-1

MONITORING WELL CONSTRUCTION INFORMATION AND WATER LEVEL MEASUREMENTS

SWMU 13- MINE FILL B

ROUNDS 5 AND 6
NSWC CRANE -
~ CRANE, INDIANA
PAGE 2 OF 3
Screened Interval .
. . Total May 5, 2003 May 11, 23(3. ) January 19-20, 2004 l\{ovember 14, 2004 May 3, 2005 August 9, 2005
Wea :rrnﬁzruge '"5‘32:':“ Northing (feet) | Easting (feet).. E?x:t?:n Tc:’s?e:;:i‘;er Depth!” Top " 1™ Bottom To B;t:(;n—~- : Wate;;anafiNQ o
(feetamsl) | (feet amsl) (feet bgs) (feetbgs) | (feet bgs) | (feet a'.r)n sl) | (feet amsl) Depth to Wate:r Depth to Watgr Depth to ) Wate.{ Depth to Watgr Depth to Wate:r Depth to Wate:r
e Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation
(feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl) |(feet btor) v(feet amsl) | (feet btor)| (feet amsl)
13MWT28 11/19/2003 1309678.62 3024066.67 703.54 705.55 88.00 78.00 88.00 625.54 615.54 Piz NA NA NA NA - 79.63 625.92 © 7838 627.17 77.88 627.67 71.76 633.79
13MWT29 11/4/2003 1 30;)538.75 3024290.72 . 698. 1 0 1 700.44 20.00 9.00 19.00 689.10 679.10 Puz NA NA NA NA 5.82 694.62 5.46 694.98 5.61 694.83 6.32 694.12 .
13MWT30 11/6/2003 1309'174‘84 3024237.45 696.57 698.94 25.00 ‘ 14.00 24.00 682.57 672.57 Puz NA NA NA NA 11.72 687.22 11.37 687.57 11.55 687.39 13.13 685.81
13MWT31 11/5/2003 1308631.83 3023583.85 693.%56 696.21 ' 20.00 10.00 20.00 683.56 673.56 Puz NA NA NA NA 10.65 685.56 10.74 685.47 10.74 655.47 13.00 683.21
13MWT32_ 10/29/2003 -1308214.11 3025162.00 693;62 ) 696.04 .25.00 8.00 18.00 685.62 675.62 Puz NA NA NA “NA 9.52 686.52 10.55 . 685.49 9.02 687.02 10.16 685.88
13MWT33 11/6/2003 1308749.27 30_23868.77 700.14 701.97 20.00 10.00 .20.00 690.14 680.14 ' Puz NA NA NA ' NA 10.63 691.34 11.54 690.43 10.41 691.56 13.92 -688.05
13MWT34 11/11/2003 .1309304.31 3023084.25 693.35 695.93 20.50 10.00 20.00 683.35 673.35 Puz NA NA NA NA 542 690.51 6.45 689.48 5.26 690.67 581 690.12
13MWT35 11/19/2003 1310254.91 3023773.29 679.51 681.73 69.00 57.00 67.00 622.51 612.51 Plz NA NA NA NA 63.96 617.77 64.40 617.33 63.94 617.79 63.98 617.75 .
13IMWT36 11/5/2003 1309053.39 3022677.86 664.91 667.21 26.00 15.00 25.00 649.91 639.91 Puz NA NA NA NA 19.26 647.95 19.56 647.65 18.83 648.38 '18.80 648.41
13MWT37 10/24/2003 1309402.93 3022617.27 659.96 66?.29 25.00 14.50 24.50 645.46 635.46 Puz NA NA NA NA 14.37 647.92 14.71 647.58 13.64 648.65 13.56 648.73
A3MWT38 11/4/2003 ] 1309376.76 3022619.53 659.03 661.04 80.00 55.0(5 65.00 604.03 594.03 Piz NA NA NA NA 61 .'90 599.14 62.33 598.71 61.81 599.23 61.63 599.41
13MWT39 11/4/2003 1309804.48 3022589.03 652.42 654.44 25.00 14.00 24.00 638.42 .62'8.42 'VPuz NA NA NA NA . 14.25 640.19 13.84 640.60 ) 13.36 641.08 16.31 638.13
13MWT40 10/23/2003. 1309622.33 3022833.33 664.93 667.18 25.50 15.00 25.00 649.93 639.93 Puz NA NA NA NA ) 18.55 648.63 18.74 648.44 18.15 649.03 17.93 649.25
13MWT41 11/10/2003 1309645.20 3022819.00 | 663.65 665.67 66.00 55.00 65.00 608.65 598.65 Piz NA NA NA NA 66.58 599.09 67.05 598.62 65.52 660 15 66.21 599.46
13MWT42 10/22/2003 1309862.28 30251 13.22 668.05 - 670.31 © 25.00 11.00 - 21 00 657.05 647.05 Puz NA NA NA NA 21.14 649.17 21.21 649.10 20.38 649.93 20.28 650.03
13MWT43 11/6/2003 1310558.56 +3023939.45 688.88 690.90 21.00 10.00 20.00 678.88 668.88 Puz NA ] NA NA NA 8.50 682.40 9_.70 681.20 8.17 ' 68273 .10.08 680.-85
13MWT44 11/10/2003 | 1310621.14‘ 3023530.33 ' 682.11' 683.82 88.00 73.00 83.00 609.11 599.11 Plz NA NA NA NA " 8457 619.25 64.80 619.02 . 6436 619.46 64.47 . 619.35
’ 13MWT45 11/10/2003 1309373.68 3022901.38 688.76 690.59 8400 70.00 80.00 61 8..76. 668.76 Plz - NA NA NA NA 72.75 61-7.84' 69:83 620.76 70.76 619.83 70.55 620.04
13MWT46 11/22/2003 1309812.02 3022565.94 651 64 653.61 68.00 '55.00 65.00 596.64 586.64 Plz NA NA NA NA - 56.10 595.51 58;.25 595.36 56.61 597.00 . 5712 596.49
13MWT47 11/20/2003 1309389.47 || 3024437.45 675.41 677.23 21.00 8.00 18.00 667.41 657.41 Puz NA NA NA NA 7.32 669.91 7{02 670.21 7; 15 670.08 3.95 673.28
13MWT48 7/28/2004 1309618.82 3021409.02 546.20 548.67 10.50 5.00 10.00 - 541.20 536.20 Valley Filf® NA NA NA NA NA NA 10.02 538.65 10.29 558.38'- 12.21 536.46
13MWT49 7/27/2904 1309795.96 3021713.21l 55i .05 5563.90 . .9.50 4.00 9.00 547.05 542.05 Valley Fin'® NA NA NA NA NA NA 7.21 546.69 7.25 546.65 8.65 545.25
13MWTS0 7/27/2004 1310002.40 3022085.22 '557.77 560.49 26.00 15.00 25.00 54277 532.77 Valley Fin® “NA NA “NA NA NA NA 7.02 553.47 7.90 552.59 8.76 §51.73
13MWTS1 7/27/2004 1310206.30 . 3022381.03 569.28 571.36 16.00 5.00 15.00 564.28 654.28 Valley Fin® NA NA NA NA NA NA 3.77 567.59 5.80 565.56 14.00 657.36 )
STAFF GAUGES
1ASSGO1 3/29/2003 1310836.89 3024771.44 698.35 NA NA NA NA NA NA 3) NA NA 173 696.62 1.77 696.58 1.76 696.59 1.77 696.58 Dry NA
135G02 3/29/2003 -1 310746.57 3024854.37 701.95 NA NA NA NA NA NA ' Puz NA NA 3.64 - 698.31 3.68 698.27 371 698.24 3.73 698.22 Dry NA
135G03 3/29/2003 1309585.70 | 3024436..89 69624 NA NA NA NA NA NA l'3u'z NA NA 1.96 694.28 1.87 694.37 . 1 ‘95‘ 694.29 1.96 694._28 Dry NA




TABLE 2-1

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

ROUNDS 5 AND 6
NSWC CRANE *
CRANE, INDIANA
PAGE 3 OF 3
Screened Interval ) . -
May 5, 2003 May 11, 2003 January 19-20, 2004 November 14, 2004 May 3, 2005 August 9, 2005
. . Ground Top of Riser Total s . .
We::;(::::ge lnstgl‘lf:on Northing (feet) | Easting (feet) | Elevation | Elevation Depth'™ ' T:; - _Edt; m - Topr . B_(;t—to’mw Wate;;Bnianng.— - — - -
. : (feet ams]) (feet amsl) {feet bgs) (feet bg s)" (feet bgs) | (feetamsl) | (feet amsi) Depth to Water Depth to Water. Depth to Water Depth to Water Depth to Water Depth to Water
’ ) Water Elevation Water Elevation Water Elevation Water Elevation Water .| Elevation Water Elevation
(feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsi) |(feet btor)| (feet amsl) | (feet btor)| (feet amsh)
135G04 3/29/2003 1309478.26 3024317.86 688.99 NA NA NA NA NA NA Puz .NA NA 2.38 686.61 245 686.54 246 686.53 2.45 686.54 Dry NA
) 138G05 - 3/29/2003 - 1309341.46 3024185.40 692.94 NA NA NA NA NA NA Puz NA NA 3.89 689.05 3.90 689.04 3.92 689.02 3.89 689.05 .~ Dry NA
13SG06 3/29/2003 1308991.98 3023849.68 704.88 NA NA NA NA NA NA (3) NA NA 2.37 702.51 2.35 702.53 2.35 702.53 Dry NA Dry NA
13SG07 3/29/2003 - 13081 64.25 . 3022622.07 680.30 NA NA NA NA™ | NA NA Puz NA NA 1.50 678.80 1.47 678.83 1.55 678.75 1.69 678.61 Dry NA
135G08 3/29/2003 1308846.74 3022744.78 665.95 NA NA NA "NA NA NA Puz NA NA 5.05 660.90 "5.08 660.87 5.10 >660.85 5.13 - 660.82 Dry NA
13SG09 3/29/2003 1309868.61 3023412.15 675.30 NA NA NA NA NA NA Puz NA NA 4.15 671.15 4.15 V 671.15 4.18 671.12 4.21 671.09 Dry NA
13SG10 3/29/2003 1310366.98 3023821 .2_5 676.10 NA NA NA NA NA NA Puz NA NA 4.78 671.32 4.82 671.28. 4.96 671.14 4.84 ' 671.26 Dry ' NA
138G " 1/19/2004 1309388.01 3024416.84 675.36 NA NA NA NA NA NA Puz - NA NA NA NA 2.74 672.62 2.30 673.06 _}2.51 672.85 Dry NA
138G12 10/19/2004 1312371.18 3022662.06 .595.28 NA NA NA NA ‘ NA NA Piz NA NA NA NA NA NA -6.87 588.41 6.85 -588.43 Dry NA
138G13 10/19/2004 1311077.60 3022704.86 572.52 NA NA NA NA NA NA Plz NA NA NA NA NA NA 5.87 566.65 6.06 566.46 Dry NA
135G14 -10/19/2004 1310424.91 3022481.79 567.75 NA NA - NA NA NA NA Plz NA NA NA NA NA NA 6.37 561.38 6.41 561.34 Dry NA
’ ’ Washed
138G15 : 10/19/2004 | 1309660.62 3021524.54 544.18 NA NA NA NA - ~NA NA Plz NA NA NA NA “NA NA 9.97 534.21 5.24 538.94 Avavaz) NAY
135G16 10/19/2004 1309270.46 3021074.88 537.01 NA NA NA " NA NA NA P!z NA NA NA NA NA NA Dry Na Dry NA Dry NA
135G17 1-0/1 9/2004 ' 1309034.25 3020747.93 532.48 NA - NA NA NA NA NA Plz NA NA’ NA NA NA "NA Dry Na . Dry NA Dry NA
135G18 10/19/2004 1308276.51 3019633.62 52423 NA NA NA NA NA NA . Plz NA NA .NA NA NA NA 8.16 516.07 8.19 516.04 Dry ‘ NA
Notes:

1 = Total depth of bonng, total depth of well may be less.
2 = Valley Fill includes alluvium, colluvium, and weathered siltstone directly below fill material. Total thickness of these materials is 26 feet or less.
3 = Staff gauge measured surface water level that appears to be perched above groundwater in the Pennsylvanlan geologlc unit nmmednately adjacent to or underlying the dramageway
" 4 = Staff gauge washed away due to construction of water line in vicinity.
‘bgs = Below ground surface.
" btor = Below top of riser/reference point.

. amsi =

NA = Not applicable.
NAVDS88 = North American Vertical Datum of 1988.

Puz = Upper Pennsylvanian water-bearing zone.
~ Plz = Lower Pennsyivanian water-bearing zone.

Above mean sea level (NAVDS88).




TABLE 2-2
SUMMARY OF ENVIRONMENTAL SAMPLES AND LABORATORY ANALYSES
SWMU 13 - MINE FILL B
ROUNDS 5 AND 6 .
NSWC CRANE

'CRANE, INDIANA
PAGE 1 OF 2

Sample
Number -

Analytical Fraction

=
7]
(1]

Explosives Miscellaneous Metals

Nitroaromatics and
Nitramines SW-846 8330
RDX Degradation
Products
SW-846 8330, Modified
Nitrate + Nitrite (as N)
EPA 353.2
Metals (except Mercury)
'SW-846-6020
Total Organic Carbon
SW-846-9060

Reasoning Why Sample Was

Not Collected

Groundwater (Round 5)

13GWT0105

13GWT0906

13GWT1105

13GWT1305

13GWT1405

13GWT1505

13GWT1705

13GWT2105

13GWT2804

13GWT3104

13GWT3404

13GWT3704

13GWT4004

13GWT4504

13GWT4604

- [13GWT4704

13GWT5103:

GW TOTALS.

U] x| <Y <] <] o< < < | < x| < | < < | <

Groundwater (Round 6)

13GWT0106

13GWTQ907

13GWT11086

13GWT1306

13GWT1406 -

13GWT1506

13GWT1706

13GWT2108

13GWT2805

13GWT3105

13GWT3405

[13GWT3705

13GWT4005

13GWT4505

13GWT4605

13GWT4705

13GWT5104

bor] Pd Pad B3 DAY P B P Pd Paq Pd Pad P d P P P P
x| <[] << <[> <[ x| < | <[ <[ < | < [>< [ <
b Bad P P4 B P B P P AN Bad Bad P P P Pad P

GW TOTALS

(2t o<l sef <] <] <] x| > < < <[ x| < | ¢} <[ |



TABLE 2-2

. SUMMARY OF ENVIRONMENTAL SAMPLES AND LABORATORY ANALYSES
: SWMU 13- MINEFILL B
ROUNDS 5 AND 6

NSWC CRANE

CRANE, INDIANA
-‘PAGE 2 OF 2

Analytical Fraction

Explosives

Miscellaneous

Metals

=
[
(2]

Sample
Number

Nitroaromatics and
Nitramines SW-846 8330

RDX Degradation -

Products
. SW-846 8330, Modified

Nitrate + Nitrite (as N)
EPA 353.2

Metals (except Mercury)
SW-846-6020

Total Organic Carbon
SW-846-9060

Reasoning Why Sample Was
Not Collected '

‘Surface Water (Round 5)
- 1138W1104

o
r2

13SW1404

138SW1504

13SW1604

13SW1903

135W2003

13SW2204,

13SW3004

SW TOTALS

NP XXX XX x<|O

"Surface Water (Round 6)

13SW1104

Dry

13SW1405

13SW1505 .

13SW1605

135W1904

13SW2004

138W2205

Dry

13SW3005

"|SW TOTALS

o|x|O|x|x|x|x|x]|0O

Sediment (Round 5)

13SD3601

135D3701

13SD3801

13SD3901 -

" 113SD4001

13SD4101

13SD4201

13SD4301

135D4401

13SD4501

SD TOTALS

0

S|>|>¢] <] ><| >x| <] >¢| <[> >

X - Sample collected as proposed.

O - Sample not collected as proposed.
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3.0 DATA PRESENTATION

T_his section presénts the analytiéal results for groundwater and surface water sampling conducted in
Rounds 5 and 6 at SMWU 13 (see Tables 3-1 to 3-5). The analytical results for Rounds 1 through 4 are
also presented 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 Rounds 5 and 6.

As stated previously, the SWMU 13 RFI indicated that .explosives contamination remains in soil around

SWMU 13 buildings and explosives have migrated to groundwater, surface water, and gully water. RDX

was identified as the most frequently detected explosive in groundwater, surface water, and surface

water. As a result, RDX is being considered as a parent compound for evaluating the effectiveness of
natural attenuation at SWMU 13. Over time, natural attenUation will reduce the mass or concéntration of
RDX in soil and groundwater and RDX will decompose in stages to other well-defined intermediate
products. In the'cas‘e of RDX, it will degrade to give the nitroso derivatives hexahydro-1-nitroso-3,5-
dinitro-1,3,5-triazine (MNX), hexahydro-1,3,—dinitroso'-5-nitrd-1,3,5-triazine (_DN5() and hexahydro-1,3,5-

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

- Sections 3 and 4 of this repdrt will focus on RDX and its associated degradation products.

3.1 GROUNDWATER DATA

Tablés 3-1 and 3-3 show the groundwater anélnytical results for Rounds 1 through 6 in the Upper and

Lower Pennsylvanian Water Bearing Zones, reSpectiver. Both tables show summary listings of
conpentratidns for explosives, explosive degradation products, and miséel!aneous ﬁéld parameters.
Concentrations are presented in m'icrograms per: Iitér (ug/L) élong with data validation qualifiers,- as
applicable. Due to the staggered nature of _thé groundwater sampling, not all wells _wére sampled in each

of the six rounds of sampling.

3.1.1 ‘Upper Pennsylvanian Water Bearing Zone (Puz) . "

'Analytical results for Round 5 and 6 sampling at the Pennsylvanian Upper Water Bearing Zone (Puz)

wells are presented in Table 3-1. A summary of descriptive statistics for Rounds 5 and 6 are shown in

Tables 3-2 and 3-3, respectively. A discussion of analytical results for each round is presented below. '
' 3
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Round 5

In Round 5, explosives and degradation products were detected at wells 13MWT11, 13MWT34,
13MWT37, and 13MWT40. Only éxplosives Weré detected at 13MWTO1, 13MWTO09, 13MWT13,
13MWT14, 13MWT17, 13MWT21, 13MWT3T, and 13MWT51. The most frequently detected explosive in
Round 5 was RDX, followed by HMX. No explosives or degradation products were dete_cted at 13MWT15
or 13MWT47, which are upgradient and downgradient, respectively, of the RDX plume.

The -highest concentrations of RDX were reported at wells 13MWT21 (4,200 ug/L), 13MWT37
' (2,100 pg/L), and 13MWTO09 (1,306 pg/L). The highest concentrations of HMX were reported at wells
13MWT21 (430 pg/L), 13MWT37 (160 ug/L), and 13MWTO9 (90 pg/L). There was no analysis for RDX
degradation products in Round 5.

In addition toRDX.’and HMX, several additional energetic compounds were detected in Round 5 including
1,3,5-irinitrobenzéne, 1,3 dinitrobenzene, 2,4,6-trinitrotoluene, 2,6 dinitrotoluene, 3,5-dinitroani|ine,
3-nitrotoluene, 2;4-dintrotoluene, 2-amino-4,6-dihitrotoluene, " . 2-amino-4,6-dinitrotoluene, and
4-amino-2,6-dintrotoluene.  One or more of these explosives were detected at wells 13MWT09,
13MWT11, 13MWT21, 13MWT37‘, 13MWT40, and 13MWT51. | '

- Round 6

In Round 8, explosives and degradation products were detected at wells 13MWTO09, 13MWT11,
13MWT17, 13MWT34, 13MWT37, 13MWT40, and 13MWT51. Only explosives were detected at
13MWTO1, 13MWT13, 13MWT14 13MWT21, and 13MWT31. The most frequently detected explosives
in Round 6 were RDX and HMX. No explosives or degradation products were detected at 13MWT15 or
13MWT47

E .The highest concentrations of RDX “were -,reported at wells 13MWT21 (4,500 ug/L), 13MWT37
"~ (2,300 ug/L), and 13MWTO_9 (1,400 pg/t). The highest éoncentrations. of HMX weré reported at welis
13MWT21 (560 pg/L), 13MWT37 (160 pg/L), and 13MWTO09 (110 pg/L). MNX was detected at _wei!s
13MWT11 (0. 75 pg/l), 13MWT17 (6.5 pg/L), 13MWT34 (2.8 pg/l), and iSMWT37 (7.8 ug/L). DNX was- -
detected ’at RDX degradation products were detected at wells 13MWT17 (0. 44 pg/Ll), 13MWT37

(0.41 ugiL), 13MWT40 (O 33 pgi/L), and 13MWT51 (86 pg/L).

Several additional energetic compounds were detected in Round 6 including 1,3,5-trinitrobenzene, '1,3

dinitrobenzene, 2,4,6-trinitrotoluene, 2,6-dinitrotoluene, 3;5-dinitroaniline, 2,4-dintrotoluene, 2-amino-4,6-
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dinitrotoluene, and 4-amino-2,6-dintrotoluene. One or more of these explosives were detected et wells
13MWTO09, 13MWT11, 13MWT21, 13MWT37, 13MWT40, and 13MWT51.

3.1.2 Lower Pennsylvanian Water Bearing Zone (Plz)

Analytical results for Round 5 and 6 sampling in the Lower Pennsylvanian Water Bearing Zone (Plz) wells
are presented in Table 3-4. A summary of descriptive statistics for Rounds 5 and 6 are shown in Tables

35 and 3-6, respectively. A discussion of analytical results for each round is presented below.
Round 5‘ : | D

In Round 5, there were no positive detections of explosives or degradation-products.

Round 6

Ih Round 6, there were no positive detections of eXplosi\}es or degradation preducts.

3.2  SURFACE \lVATER DATA -

Analytical results for Round 5 and 6 surface water sampling is are presented in Table 3-7. A summary of
descriptive statlstlcs for Rounds 5 and 6 are shown in Tables 3-8 and 3-9, respectlvely A discussion of

analytlcal results for each round is presented below.

Round 5 -

In Round 5, only explosives were detected at wells 13SW14, 135W15, 138W16, 13SW19, 138W22, and
13SW30. No explosives were detected at 13SW20. There was no analysis for RDX degradation
~ products in Round 5.

l'The most frequently detected explosive in Round 5 was RDX, followed by HMX. Surface water
concentrations of RDX ranged from 0.33 pg/L at 13SW22 to 100 pg/l. at 13SW15. HMX was detected at ‘
five locations with concentrations ranging from 0.51 pg/L at 135W19.to 60 pg/l. at 13SW15.

In addition to RDX and HMX, two additional energetic compounds were detected in Round 5 and included

"2-amino-4,6‘-dinitrotoerne and 4-amino-2;6—dintrotoluene. These compounds were detected at 138W14;
13SW15, and 13SW16.

120503/P - 3-3 , CTO 0377
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In Round , only explosives were detected at wells 138W14,l 138SW15, 13SW16, and 13SW30. No
explosives were detected at 13SW19 and 13SW20. There was no analysis for RDX degradation

"Round 6

products in Round 6.

The most frequently detected explosive in Round 5 was RDX, followed by HMX. Surface water
concentrations of RDX ranged from 5.3 pg/L at 13SW30 to 200 pg/L at 13SW15. HMX was detected at
four locations with concentrations ranging from 2.4 pg/L at 13SW30 to 47 pg/L at 13SW15.

-~

In addition to RDX and HMX, two additional enefgetic compounds were detected in Round 6 and included
- 2-amino-4,6-dinitrotoluene and 4-amino-2,6-dintrotoluene.  These compounds were only detected at
13SW14 and 13SW16. |
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EXPLOSIVE AND DEGRADATION PRODUCT CONCENTRATIONS THROUGH ROUND 6~

TABLE 3-1

SWMU 13MINEFILLA .

IN THE UPPER PENNSYLVANIA WATER BEARING ZONE

NSWC CRANE
CRANE, INDIANA
PAGE 1 OF5
Location 13IMWTO1 _13MWTO09 13MWT11
Round 1 2 . 3. 4 - 5 6 1 2 3 4 5 6 1 2 3 4 5 6
Date '4/26/2003 11/23/2003 . 8/1/2004 1/23/2005 5/3/2005 8/15/2005 4/28/2003 ] 5/9/2003 12/4/2003 | . 7/31/2004 2/1/2005 . 5/3/2005 8/27/2005 1 4/27/2003 11/20/2003 7/23/2004 1/23/2005 5/4/2005 8/11/2005

Parameter - - - L ’ : : ’

Energetics n— S : :
7,3,5-TRINITROBENZENE 0.47 U 0.263 U 0.25 U 0.264 U. -0.278 U 0.27 U 0.215 U 1.3 1.1 0.94 0.94 1.2 | 0.43U]° 0258 U 0.27 U 0.269 U 0.248 U 0.26 U
1,3-DINITROBENZENE 047 U . 0.263 U 025 U 0.264 U} 0.278 U 0.27 U 1.4 J 2.4 2.1 2.2 2.1 2.2 0.83 J 0.258 U 0.46 J | 1.2 0.248 U, 0.55
2,2' 6,6-TETRANITRO-4,4'-AZOXYTOLUENE 0.526 U ] 0.505 U 0515 U ) -
2,4,6-TRINITROTOLUENE ) 0.47 U 0.263 U 0.25 U 0.264 U 0.278 U 0.27 U 19 25 - 24 22 21 23 31 9.5 11 44 47 16
12,4-DIAMINO-6-NITROTOLUENE 0.263 U ] 0.264 U 0.27 U 3.9 25 R 2.6 R 1.4 J " 16 R - 07741
2 4-DINITROTOLUENE v 0.47 U 0.263 U 0.25 U 0.264 U] 0.278 U 0.27 U 0215 U 0.253 U 1.4J 0.25 U 0.288 U 0.26 U 0.43 U 1.2 16 | - 4 4.3 1.9
2.6-DIAMINO-4-NITROTOLUENE 0.263 U T 0.264 U "0.27 U 0.253 U : 025 U 0.26 U 1.8J 0.269 U 0.26 U
2,6-DINITROTOLUENE 0.47 U . 0.263 U 0.25 U 0.264 U 0.278 U 0.27 U 0.215 U 9.9 8.8 J 0.25 U 8.3 8.9 0.43 U 1.2J 21J 57J | 6.5 3.2
2-AMINO-4,6-DINITROTOLUENE 0.47 U 0.263 U 0.25 U 0.264 U 0.278 U 0.27 U]. - 8.6.J 13 15J 13 J 15 18 J 6 J 4.4 ) 6.6 J 12J 20 11 J
2-NITROTOLUENE 047 U 0.263 U - 025U 0.264 U 0.278 U 0.27 U 0.215 U 0.253 U 0.24 U 0.25 U 0.288 U 0.26 U 0.43 U 0.258 U 0.27 U 0.269 U 0.248 U 0.26 U
3,5-DINITROANILINE . i 0.263 U 0.264 U 0.27 U 0.253 U 22 J - 2.1 J ) 0.258 U 0.269 U ] 0.26 U
3-NITROTOLUENE 0.47 U 0.263 U 0.25 U 0.264 U 0.278 U 0.27 U 0.215 U 0.253 U . 024 U 0.25 U 0.288 U 0.26 U 0.43 U 0.258 U 0.58 J 0.45 R 0.47 J. 0.26 U
2.4-TN-AZOXY i 0.528 U 0.54 U 0.5 U 0.52 U , 0.538 U 0.52 U
4-AMINO-2,6-DINITROTOLUENE 0.47 U 0.263 U 0.25 U 0.264 U 0.278 U . 027U 18 18 19 18 17 19 - 19 9.8 . 14 27 29 - 18
4-NITROTOLUENE 0.47 U 0.263 U 0.25 U 0.264 U " 0.278 U 0.27 U 0.215 U 0.253 U 024 U 025U 0.288 U 0.26 U 0.43 U 0.258 U - 0.27 U 0.269 U 0.248 U . 0.26 U}
DNX - 0.263 U . 0.264 U 0.27 U 4 J 0.27 R 0.27 R ) 0.258 U 0.269 U 0.26 U|
HMX 1 1 ) 1.3 0.88 0.84 1 . 84 130 140 99 91 110 34 44 45 68 70 66
MNX ’ 0.263 U~ 0.264 U 0.27 U 7.1 4 4.2 ) . 28J 1.2 - 0.74 J 0.75 J
NITROBENZENE 0.47 U 0.263 U 0.25 U 0.264 U 0.278 U 0.27 U 0.215 U 0.253 U 0.24 U 0.25 U -0.288 U 0.26 U 0.43 U '0.258 U 0.27 U 0.269 U 0.248 U 0.26 U
RDX 0.44 U 0.35 J 034 0.37 J 0.278 U 027 U 1100 1700 1500 1200 1300 1400 560 - 520 490 ' 830 830 . 620
TETRYL 047 U 0.263 U 0.25 U 0.264 U 0.278 U 0.27 U 0.215 U - 0.253 U 0.24 U 0.25 Ul 0.288 U 0.26 U 0.43 U 0.258 U 0:27 U 0.269 U .0.248 U 0.26 U
TNX 0.263 U 0.264 U 0.27 U . 1.5 J 1.3J° i 0.26 U 0.258 U 0.269 U ) 0.26 U
Field Parameters . :
DISSOLVED OXYGEN - 4.2 0.81 1.5 0.2 0.74 1.5 4.95 0.71

ALKALINITY — 0 10U

CARBON DIOXIDE ) : ) 48 165 3
DISSOLVED OXYGEN - METER 1.28 1.4 0.96 - 0.73 1.69 1.21 1.14 1.5 0.065 0.85 3.49 . 0.73 0.39
OXIDATION REDUCTION POTENTIAL 220 385.4 461.2 295 403.8 - 205.6 148 251 88.1 29.9 250.1 265 355 127 284 401 1
PH 4.68 417 3.57 3.98 4.45 3.56 5.36 ©5.38 5.32 6.27 5.49 5.29 4.73 3.64 3.93 3.85 3.8 3.2 4.09
{SPECIFIC CONDUCTANCE 0.229 0.233 0.255 0.192 0.17 188 0.829- -0.725 0.64 0.773 0.57 0.576 0.427 0.251 0.238 0.262 0.222 0.224 - 0.253
TEMPERATURE 12.59 "17.04 18.75 9.98 11.12 20.97 13.33 - 14.36 12.82 - 18.15 21215 . 12.47 17.69 15.73 16.35 21.2 10.8 15.27 : 23
TURBIDITY 3.8 4.39 9.5 3 1 0.73 3 © 01 4.07 3.8 1.6 0.15 .14 10 4.52 2.5 10 6.1 6.3
Miscellaneous Parameters ~ - .

AMMONIA-N 0.01 U 0.005 UJ 3.3 3.4 0.1 0.1J

NITRITE/NITRATE-N - 0.07 0.15 J 0.1J 0.025 U 92 54 J 77 J 0.02 V 0.19J 0.1J 0.025 U
TOTAL ORGANIC CARBON ) 1 U - : 1.7




TABLE 3-1

) SWMU 13 MINE FILL A
EXPLOSIVE AND DEGRADATION PRODUCT CONCENTRATIONS THROUGH ROUND 6
IN THE UPPER PENNSYLVANIA WATER BEARING ZONE

NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 5
Location : 13MWT13 13MWT14 13MWT15
Round 1 . 2 3 4 -5 6 -1 2 3 4 5 6 1 2 3 4 : 5 6
. Date ' 5/7/2003 11/25/2003 8/1/2004 2/2/2005 | ~5/5/2005 8/15/2005 4/29/2003 11/24/2003 7/27/2004 1/25/2005° 5/5/2005 8/16/2005 5/6/2003 11/25/2003 7/29/2004 2/3/2005 5/5/2005 8/11/2005
Parameter : : - ' -
Energetics - - . : :
1,3,5-TRINITROBENZENE ! 0.37 U 0.258 U 0.24 U 0.245 U|~ 0.255 U 0.26 U 0.345 U 0.25 U 0.25 U 0.242 U 0.258 U 024 U] 0.485U 0.258 U 025U 0.238 U 0.252 U 0.27 U}’
1,3-DINITROBENZENE ) . 0.37°U 0.258.U 0.24 U . 0.245 U -0.255 U 0.26 U 0.345 U 0.25 U 0.25 U 0.242 U 0.258 U 0.24 U 0.485 U |- 0.258 U 025U 0.238 U} 0.252 U 027 U
2,2'6,6'-TETRANITRO-4,4'-AZOXYTOLUENE 0.515 U . - ' 0.5 U - . 0.515 U .
2,4,6-TRINITROTOLUENE 0.37 U 0.258 U 0.24 U 0.245 U 0.255 U 0.26 U 0.345 U 0.25 U 0.25 U 0.242 U 0.258 U 0.24 U 0.485 U 0.258 U 0.25 U 0.238 U 0.252 U -0.27 U
2,4-DIAMINO-6-NITROTOLUENE ) 0.258 U 0.245 U - 0.26 U . . 0.25 U 0.242 U 0.24 U 0.258 U{. ) 0.238 U 0.27 U
2,4-DINITROTOLUENE 0.37 U 0.258 U 0.24 U 0.245 U " 0.255 U 026 U] .- 0.345 U 0.25 U 0.25 U . 0.242 U -0.258 U - 024 U 0.485 U 0.258 U 0.25 U| 0.238 U 0.252 U 0.27 U
12,6-DIAMINO-4-NITROTOLUENE 0.258 U| 0.245 U 0.26 U b 0.25 U 0.242 U 0.24 U 0.258 U 0.238 U ’ 0.27 U] -
2,6-DINITROTOLUENE ) 0.37 U, 0.258 U 0.24 U 0.245 U 0.255 U 0.26 U 0.345 U 0.25 U 0.25 U 0.242 U 0.258 U 0.24 U 0.485 U 0.258 U 0.25 U 0.238 U 0.252 U 0.27 U}
2-AMINO-4,6-DINITROTOLUENE 0.37 U 0.258 U 0.24 U 0.245 U 0.255 U 0.26 U 0.345 U 0.25 U 0.25 U 0.242 U 0.258 U| - 0.24 U 0.485 U 0.258 U|. 0.25 U 0.238 U 0.252 U 0.27 U
2-NITROTOLUENE ) 0.37 VU 0.258 U 024 U}’ 0.245 U 0.255 U 0.26 U 0.345 U 0.25 U|]. .0.25 U 0.242 U 0.258 U |- 0.24 U 0.485 U '0.258 U 0.25 U 0.238 U -0.252 U 0.27 U
3,5-DINITROANILINE 0.258 U 0.245 U ~ 0.26 U] . 0.25 U 0.242 U 0.24 U 0.258 U . 0.238 U 0.27 U
3-NITROTOLUENE 0.37 U 0.258 U 0.24 U 0.245 U). 0.255 U 0.26 U 0.345 U 0.25 U 0.25 U 0.242 U 0.258 U 0.24 U 0.485 U 0.258 U 0.25 U 0.238 U 0.252 U 0.27 U
4,4-TN-AZOXY . ) 0.49 U 0.52 U 0.485 U - 0.48 U . . 0.475 U ) 0.53.U
4-AMINO-2,6-DINITROTOLUENE -0.37 U 0.258 U 0.24 U 0.245 U 0.255 U 0.26 U 0.345 U 0.25 U 0.25 U 0.242 U 0.258 U 0.24 U '0.485 U 0.258 U 025U 0.238 U 0.252 U 0.27 U
4-NITROTOLUENE - 0.37 U}. 0.258 U 0.24 U 0.245 U 0.255 U .0.26 U | 0.345 U 0.25 U 0.25 U 0.242 U 0.258 U 0.24 U 0.485 U 0.258 U 025 U]’ 0.238 U 0.252 U 0.27' U
_|DNX 0.258 U 0.245 U 0.26 U ) 0.25 U o 0.242 U 0.24 U 0.258 U 0.238 U 0.27 U
HMX 9.5 12 12 ~ 8.4 8.8 11 0.345 U| 0.89 J 0.34 J 0.54 J 0.38J | 0.52 0.485 U 0.258 U 025U 0.238 U 0.252 U 0.27 U
MNX . 0.258 U 0.245 U . 0.26 U 0.25 U 0.242 U 0.24 U 0.258 U 0.238 U . 0.27 U
NITROBENZENE 0.37 U{- 0.258 U 0.24 U 0.245 U 0.255 U 0.26 U 0.345 U 0.25 U 0.25 U 0.242 U .0.258 U | - 0.24 U 0.485 U 0.258 U 025U 0.238 U 0.252-U 0.27 U
RDX = -~ 12 T 20 17 18 15 21 1.6 . 4.7 2 ) 2.8 2.2 ) 2.7 0.46 U 0.258 U 0.25 U 0.238-U 0.252 U 0.27 U
TETRYL 0.37 U 0.258 U 0.24 U 0245 Uf .0.255 U 0.26 U| 0.345 U 0.25 U ~ 025U 0.242 U .0.258 U 0.24 U 0.485 U 0.258 U - 025U 0.238 U 0.252 U 0.27 U
TNX 0.258 U " 0.245 U 0.26 U 0.25 U 0 0.242 U 0.24 U 0.258 U 0.238 U 0.27 U
- Field Parameters C . R
‘|DISSOLVED OXYGEN 1 0.73 5.31 6.74 0.91 .0.07 0.53 1.57
ALKALINITY i0U 10U
CARBON DIOXIDE - 120 137
DISSOLVED OXYGEN - METER 3.37 3.26 3.67 3.3 1.2 0.52 1.69 0.54 0.53 7.79 . 1 0.91
OXIDATION REDUCTION POTENTIAL: 268.2 385.1 132 392.7 421.6 . 23.2 100.5 71 62.4 134.8 286.8 322 . 6.85 373.3 401
PH . 4.2 3.56 4.31 3.94 4.52 3.58° 5.5 5.48 6.86 5.58 . 5.84 5.48 .3.74 3.98 3.26 3.65 3.02 3.14
SPECIFIC CONDUCTANCE 0.106 0.113 -0.131 1.01 0.085 97 0.885 0.623 - 0.714 0.595 0.704. 586 0.391 0.34 "0.352 0.314 0.313 0.309
TEMPERATURE 13.82 12.33 20.61 9.87. 13.3 . 19.47 14.34 10.77 17.41 14.39 15.29 19.15 15.89 12.28 15.66 13.29 13.95 18.4
TURBIDITY 5.8 0.38 0.7 7.2 1 0 1.6 0 3 3.3 2.6 0.8 7.3 45.4 10 8.31 15 4.4
Miscellaneous Parameters ’ ’ ) ) ' . ik
AMMONIA-N - 0.03 “0.01 0.08 0.06 J 1 1.3 -
INITRITE/NITRATE-N 1.1 1J 11 J 0.025 U] 0.13 0.05J 0.025 UJ 0.025 U 0.02 U 0.05 U 0.025 U 0.025 U} .
1U 4.2 1.1 1.1

TOTAL ORGANIC CARBON




TABLE 3-1°

SWMU 13 MINE FiLL A )
EXPLOSIVE AND DEGRADATION PRODUCT CONCENTRATIONS THROUGH ROUND 6 -
IN THE UPPER PENNSYLVANIA WATER BEARING ZONE

NSWC CRANE
CRANE, INDIANA
PAGE 3 OF 5
Location 13MWT17 . 13MWT21 13MWT31
Round 1 .2 3 4 5 6 1 2. 3 4 5. 6 1 2 3 ) 4 5 6
Date 5/7/2003 11/5/2003 7/29/2004 1/23/2005 5/4/2005 8/11/2005 4/25/2003 11/5/2003 7/28/2004 1/22/2005 5/4/2005° | .8/10/2005 No Data 11/24/2003 | 7/26/2004 2/1/2005 5/5/2005 8/29/2005
Parameter I ’ — - : : e -
Energetics ) . : . . ) A
1,3,5-TRINITROBENZENE 0.43 U 0.25 UJ 0.25 U 0.248 U 0.271 U 0.26 U 028 U}- -1.3J 0.4 J 0.36 J 0.41 J 0.47 J 0.291 U 0.27 U 0.242 U] . 0.248 U 0.25 U
1,3-DINITROBENZENE : -0.43 U 0.25 U 0.25 U 0.248 U 0.271 U 0.26 U 0.28 U 1.8 J 0.8 - 0.78 0.26 U 0.96 0.291 U 0.27 U 0.242 U 0.248 U 0.25 U.
2,2',6,6-TETRANITRO-4,4'-AZOXYTOLUENE ) 0.5 U : 0.481 U ' 0.581 U -
2,4,6-TRINITROTOLUENE 0.43 U 0.25 UJ 0.25 U 0.248 U 0.271 U 0.26 U 26 J 69 J 26 24 29 30 0.291'U 0.27 U 0.242 U 0.248 U - 0.25 U
2,4-DIAMINO-6-NITROTOLUENE 0.25 U 0.248 U 0.26 U 0.77 J 0.29 R 0.3 J 0.291 U 0.242 U ! 0.25 U
2,4-DINITROTOLUENE 043U 0.25 UJ 0:.25 U 0.248 U 0.271 U 0.26 U 0.28 U 1.4 J 0.65'J 0.238 U 0.26 U 0.28 U 0.291 U 0.27 U 0.242 U 0.248 U 0.25 U]
2,6-DIAMINO-4-NITROTOLUENE 025U 0.248 U 0.26 U 0.24 U 0.238 U - 0.28'U 0.291 U ) 0.242 U . 0.25 U
2,6-DINITROTOLUENE 043 U 0.25 UJ 0.25 U 0.248 U 0.271 U 0.26 U 0.28 U 58 J 2.8 26 J © 2.9 2.8 0.291 U 0.27 U 0.242 U 0.248 U 0.25 U
2-AMINO-4,6-DINITROTOLUENE 0.43 U 0.28 J 0.37 J 0.27 J 0.271 U 0.31J 0.28 U 0.24 UJ 3.8J 1.9J 0.26 U 8.1J .0.291 U 0.27 U 0.242 U 0.248 U 0.25 U
2-NITROTOLUENE 0.43 U- 0.25 UJ 0.25 U 0.248 U 0.271 U 0.26 U 0.28 U 0.24 UJ 0.24 U 0.238 U 0.26 U 0.28 U 0.291 U 0.37 J “0.242 U 0.248 U “0.25 U
3,5-DINITROANILINE 0.25.U 0.248 U . 0.26 U ) 0.24 U - 0.238 U] . 0.31J 0.291 U ) 0.242 U 0.25 U
3-NITROTOLUENE ~ 043 U . 0.25 UJ 0.25 U 0.248 U 0.271 U 0.26 U 0.28 U 0.24 UJ 0.24 U 0.238 U 0.26'U 0.28 U 0.291 U 0.27 U 0.242 U 0.248 U 0.25 U
4,4'-TN-AZOXY 0.495 U ~ 051U : - 0.475 U 0.56 U 0.485 U 0.5 U
4-AMINO-2,6-DINITROTOLUENE 0.6.J 0.71 0.84 0.54 0.44 J 0.56 0.28 U 024 U 29J 3.2 3J "5 0.291 U 0.27 U 0.242 U 0.248 U 0.25 U
4-NITROTOLUENE 0.43 U 0.25 UJ 0.25 U 0.248 U} 0.271 U 0.26 U 0.5J 0.24 UJ 0.24 U 0.238 U 0.26 U 0.28 U 0.291 U 027 Y 0.242 U 0.248 U 0.25 U
|DNX T 2.2J 0.41 J ) 0.44 J 50 J 0.238 U 0.28 U 0.291 U 0.242 U 0.25 U
“[AMX 92 J 140 120 100 80 110 390 640 460 . 410 430 560 4.5 8.1 7.5 7.5 7.9
MNX 11 6.2 ) 6.5 | 9.3J 3.3R - 0.28 U 0.291 U 0.242 U 0.25 U
NITROBENZENE ~ 043 U 0.25 U 0.25 U 0.248 U 0.271 U 0.26 U 0.28 U 0.24 U 0.24 U 0.238 U 0.26 U 0.28 U 0.291 U 0.27 U 0.242 U|. 0.248 U 0.25 U
RDX ) 430 | 580 490 480 390 560 2700 7700 4000 3200 4500 4200 9.3 22 ‘19 18 14
TETRYL 0.43 U 0.25 U 0.25 U 0.248 U 0.271 U 0.26 U 0.28 U 0.24 U 0.24 U 0.238 U 0.26 U 0.28 U 0.291 U 0.27 U, 0.242 U 0.248 U 0.25 U
TNX 1.2 . 0.248 U 0.3J 1.4 J ] 0.238 U 0.28 U 0.291 U- 0.242 U 0.25 U
Field Parameters : . . - . :
IDISSOLVED OXYGEN y 0.9 2.01 0.35 1 2.94 1.56 23.4 1.52
ALKALINITY 10U - 10 U
CARBON DIOXIDE 170 125 . ]
DISSOLVED OXYGEN - METER 0.53 0.84 0.18 0.96 1.45 2.09 0.42 0.65 5.66 2.39 - - 0.98
OXIDATION REDUCTION POTENTIAL - 112 338 129.4 4 289.6 -193.6 247.2 107.3 56.1 - 283.7 246.7 518.6 51.9 271.8
PH ) 5.35 - 5.38 5.28 " 54 5.16 4.43 " 5.46 5.59 7.32 5.71 5.42 5 5.67 5.39" 5.42 5.74 ‘5.5 U
SPECIFIC CONDUCTANCE 0.17 0.153 0.159 0.118 0.135 0.233 0.212 0.195 - 0.298 0.148 0.176 171 0.793" '1.444 1228 1.119 0.749
TEMPERATURE 15.7 15.97 18.57 11.51 - 13.52 21.81 13.01 15.17 20.07 9.15 13.1 22.3 10.09 15.98 11.08 13.77 19.09
TURBIDITY 10 3.74 4.1 15 0.4 0 8.2 2.61 4 4 2.8 4.2 "~ 4.69 6.1 5.2 3.4 4.4
Miscellaneous Parameters . ’ .
JAMMONIA-N ) 0.01° 0.005 U . 0.05 . 0.02 : . ~ 0.005 UJ
NITRITE/NITRATE-N . 0.86 0.65 1.7 J 0.22 - 0.64 1.2 0.81J 0.45 0.13 J- 0.06 J
TOTAL ORGANIC CARBON ’ 3.4 : ) 2.3




TABLE 3-1

SWMU 13 MINE FILL A
EXPLOSIVE AND DEGRADATION PRODUCT CONCENTRATIONS THROUGH ROUND 6
IN THE UPPER PENNSYLVANIA WATER BEARING ZONE

NSWC CRANE
CRANE, INDIANA
PAGE 4 OF 5
Location 13MWT34 . 13MWT37 . 13MWT40
Round 1 2 3 ) 4 5 6 .1 2 3 4 5 6 .1 ) 2 3 4 5 6
" Date No.Data 12/4/2003 7/29/2004 1/23/2005 5/5/2005 .| 8/11/2005 No Data 11/6/2003 7/30/2004 '2/2/2005 5/4/2005 8/11/2005 No Data | 11/5/2003 7/30/2004 2/2/2005 5/4/2005 8/11/2005
Parameter ’ . —
Energetics - : : : .
1.3,5-TRINITROBENZENE 0.25 U 0.24 U 0.242 U 0.245 U 0.26 U 0.04 U 0.24 U 0.24 U 0248 U 0.26 U 0.04 U 0.25 U 0.264 U 0.271 U 0.28 U
1.3-DINITROBENZENE , 0.25 U 0.24 U 0.242 U 0.245 U 0.26 U 0.04 U 0.24 U 0.24 U 0.248 U 0.26 UJ. 0.04 U 0.25 U 0.264 U 0.271 U 0.28 U
2,2' 6,6 TETRANITRO-4,4-AZOXYTOLUENE ‘05U - 0.52 U - . 0.51 UJ -
2,4,6-TRINITROTOLUENE 0.25 U 0.24 U 0242 U] 0245 U 0.26 U 0.04 UJ 024 U 0.24 U 0.248 U 0.26 U 0.04 UJ 0.25 U 0.264 U|. 0271 U 0.28 U
2,4-DIAMINO-6-NITROTOLUENE 0.25 U 0.242. U 0.26 U .0.26 U 0.24 U 0.26 J 0.26 U 0.264 U 0.28 U
2,4-DINITROTOLUENE . 0.25 U 0.24 U 0.242 U 0.245 U 0.26 U 0.04 UJ 024 U] 024 U 0.248 U 0.26 U 0.04 UJ 0.25 U 0.264 U 0.271 U 0.28 U
2,6-DIAMINO-4-NITROTOLUENE 0.25 U 0.242 U|. 0.26 U 0.26 U 0.24 U 0.26 U 0.26 U 0.264 U 0.28 U
2,6-DINITROTOLUENE 0.25 U 0.24 U 0.242 U 0.245 U} 0.26 U 0.04 UJ .0.24 U 0.24 U 0.248 U 0.26 U 0.04 UJ 0.25 U 0.264 U 0.271 U 0.28 U
2-AMINO-4,6-DINITROTOLUENE 0.25 U 0.24 U 0.242 U 0.245 U 0.26 U 0.04 U 0.24 U 0.24 U 0.248 U 0.26 U 0.04 U 0.25 U 0.264 U 0.271 U 0.28 U
2-NITROTOLUENE 0.25 U 0.24 U 0.242 U 0.245 U 0.26 U 0.04 UJ 0.24 U 0.24 U 0.248'U 0.26 U 0.04 UJ 0.25 U 0.264 U . 0.271 U 0.28 U
3,5-DINITROANILINE 025 U] 0.242 U ) 0.26 U 0.26 U 0.24 U 0.26 U 0.26 U 0.264 U 0.28 U
3-NITROTOLUENE 0.25 U 0.24 U 0.242 U 0.245 U 0.26 U 0.04 UJ 024 U 0.24 U 0.248 U 0.26 U 0.04 UJ 0.25 U 0.264 U 0.271 U 0.28 U
4,4'-TN-AZOXY ) 0.485 U 0.52 U : - 0.48 U ’ °0.52 U . 0.528 U s 0.56 U
4-AMINO-2,6-DINITROTOLUENE 0.29 J 0.26 J 0.242 U 0.245 U 0.26 U 0.04 U 0.5 0.31J 0.58 0.51J 0.52.J 1.1 0.39 J 0.81 1.1
4-NITROTOLUENE 0.25 U 0.24 U 0.242 U 0.245 U 0.26 U 0.04 UJ 0.24 U 0.24 U 0.248 U 0.26 U 0.04 UJ 0.25 U 0.264 U 0.271 U 0.28 U
DNX 1 0.242 U N 0.26 U 1.5J 0.47 J 0.41J 0.9J "0.264 U 0.33J|
" {HMX 29 28 29 24 28 25 140 110 160 160 | 14 22 270 100 31
MNX 4.5 : 3.3 2.8 5.2 6.9 7.8 3.3 3.2 . 3.6
NITROBENZENE 0.25 U]. 0.24 U 0.242 U 0.245 U 0.26 U 0.04 U 0.24 U 024 U 0.248 U 0.26.U 0.04 U 0.25 U 0.264 U 0.271 U{. 0.28 U
RDX 460 . 400 . 440 340 380 . 650 | 2100 1500 2300 2100 140 230 110 200 250
| TETRYL 0.25 U - 0.24 U 0.242 U 0.245 U 0.26 U 0.04 U 0.24 U 0.24 U 0.248'U 0.26 U 0.04 U 0.25 U 0.264 U . 0271 U 0.28 U
TNX - 0.25 U 0.242 U 0.26 U 0.73 0.24 U 0.26 U 0.26 U 0.264 U o 0.28 U
Field Parameters : ] - - -
DISSOLVED OXYGEN 1 13.42 1.3 2.9 4.2 0.39 13.39
ALKALINITY 10U
CARBON DIOXIDE 32 —
DISSOLVED OXYGEN - METER . 2.35 ] . 0.62 0.36 4.82 - 4.64 4.39 6.28 . 8.41 7.84
OXIDATION REDUCTION POTENTIAL 276 149.6 99.9 640 -144.9 133.5 64.2 300.8 100.3 538 .168.9 256.7
PH - . 4.97 5.06 5.05 3.87 4.49 - 5.75 6.26 5.65 5.37 5 - 553 5.04 6.51 6.1 6
- {SPECIFIC CONDUCTANCE 0.312 0.347 . 0.271 - 0.311 0.289 0.307 0.174 0.24 0.127 127 " .0.273 0.329 0.314 0.287 248
{TEMPERATURE 10.94 18.58 12.06 15.29 16.85 13.32 17.35 10.9 13.5 16.53 13.28 15.02 11.71 11.87 . 15.03
TURBIDITY 6.07 21 5.5 .28 1.1 3.2 5 1.3 2.8 1.6 6.2 1.28 6.5 2.3 1.4
Miscellaneous Parameters i -
AMMONIA-N . 0.04 0.005 U 0114 . —
NITRITE/NITRATE-N 0.3J 0.24 J 0.19 0.28" 0:25J 0.22 0.28 0.33 J 0.37
TOTAL ORGANIC CARBON 1.U : ) 1 U . - 1 U




TABLE 3-1
SWMU 13 MINE FILL A
EXPLOSIVE AND DEGRADATION PRODUCT CONCENTRATIONS THROUGH ROUND 6
IN THE UPPER PENNSYLVANIA WATER BEARING ZONE

NSWC CRANE
CRANE, INDIANA
PAGE 5 OF 5
Location 13MWT47 - 13MWT51
Round 1 2 3 4 5 : 6 1 2 3 4 5, 6
Date No Data | 12/9/2003 | 8/1/2004 1/25/2005 5/5/2005 | 8/15/2005 No Data | No Data 8/1/2004 2/3/2005 5/5/2005 8/11/2005

Parameter . ’ ' I '

Energetics . _

1,3,5-TRINITROBENZENE 0.26 U 0.24 U 0.242 U 0.291 U 0.27 U 0.27 U 0.264 U] 0.269 U 0.26 UJ

1,3-DINITROBENZENE 0.26 U 0.24 U 0.242 U 0.291 U 0.27 U] 0.27 U| 0.264 U 0.269 U . 0.26 UJ

2,2'.6,6'-TETRANITRO-4,4-AZOXYTOLUENE 0.521 U

2,4,6-TRINITROTOLUENE 0.26 U 0.24 U 0.242 U 0.291 U 0.27 U 0.27 U 0.264 U 0.269 U 0.26 UJ
“|2,4-DIAMINO-6-NITROTOLUENE 0.26 U 0.242 U 027 U 0.264 U 0.38 J
*[2,4-DINITROTOLUENE - 0.26 U 0.24 U 0.242 U 0.291 U 0.27 U 0.27 U 0.264 U 0.269 U 0.26 UJ

2,6-DIAMINO-4-NITROTOLUENE 0.26 U 0.242 U . 0.27 U 0.264 U 0.26 UJ

2,6-DINITROTOLUENE 0.26 U 0.24 U 0.242 U 0.291 U 0.27 U 0.27 U 0.264 U 0.269 U 0.26 UJ
- {2-AMINO-4,6-DINITROTOLUENE 0.26 U 0.24 U " 0.242 U 0.291 U| 0.27 U 0.39 J (. 0.264 U 0.39 J 0.26 UJ

2-NITROTOLUENE 0.26 U 0.24 U 0.242 U 0.291 U 0.27 U 0.27 U 0.264 U 0.269 U 0.26 UJ.

3,5-DINITROANILINE . 0.26 U 0.242 U 0.27 U 0.264 U 0.26 UJ

3-NITROTOLUENE 0.26 U 0.24 U 0.242 U 0.291 U 0.27 U 0.27 U 0.264 U 0.269 U 0.26 UJ

4,4 TN-AZOXY - 0.485 U ) 0.54 U - 0.528 U 0.51 UJ
- [4-AMINO-2,6-DINITROTOLUENE 0.26 U| 0.24 U 0.242 U 0.291 U 0.27 U - 0.27 U] 05J 0.72 0.26 UJ

4-NITROTOLUENE -« 0.26 U 0.24 U -0.242 U 0.291 U 0.27. U 0.27 U 0.264 U 0.269 U 0.26 UJ

DNX 0.26 U 0.242 U 0.27 U 0.64 J 0.44 J

HMX 0.26 U 0.24 U 0.242 U 0.291 U 0.27 U]. 120 69 80 86 J

MNX 0.26 U 0.242 U . 0.27 U 9.3 0.26 UJ

NITROBENZENE 0.26 U "0.24 U 0.242 U 0.291 U 0.27 U 0.27 U 0.264 U 0.269 U - 0.26 UJ

RDX - 0.26 U 0.24 U 0.242 U 0.291 U '0.27 U 250 - 320 230 S 27

TETRYL 0.26.U 0.24 U 0.242 U 0.291 U 0.27 U 0.27 U 0.264 U 0.269 U 0.26 UJ

TNX 0.26 U} 0.242 U ) 0.27 U : 0.91J 0.26 UJ

Field Parameters . :

DISSOLVED OXYGEN 0.51 0.81 8.32 10.19

ALKALINITY ]

CARBON DIOXIDE .

DISSOLVED OXYGEN - METER 15" 0.07 : 0.17 ~0.52

OXIDATION REDUCTlON POTENTIAL 409.9 181.2 353.3 320.1 299 254.4 249.6

PH 3.46 3.4 3.63 .3.41 3.38 5.94 6.2 5.93 6

SPECIFIC CONDUCTANCE 1634 1.056 0.673 0.075 0.793 0.278 - 0.14, 0.131 344

TEMPERATURE - 12.42 18.41 8.87 11.59 19.16 20.57 5.07 11.07 17.78

TURBIDITY 5.4 7 10 0.18 - 10 - 33- 9.7 8.3 110

Miscellaneous Parameters R :

AMMONIA-N - 0.44 .

NITRITE/NITRATE-N 0.05{U 0.025 UJ - 0.025 U 1.5 . 0.025[U

TOTAL ORGANIC CARBON ) 2.1 5.4

An empty cell indicates no analysis was conducted for that parameter

U - Indicates that the chemical was not detected at the numerical detection fimit {sample- specmc detecuon limit) noted.

Non-detected results from the laboratory are reported in this manner.

This qualifier is also added to a positive result (reported by the laboratory) if the detected concentration .is determined
to be attributable to contamination introduced during field sampling or laboratory analysis.
UJ - Indicates that the chemical was not detected; however, the detection limit (sample-specific detectlon llmlt) is considered
to be estimated based on problems encountered during faboratory analysis.

The associated numerical detection limit is regarded as inaccurate or imprecise.
J - Indicates that the chemical was detected; however, the associated numerical result is not a precise representation

" of the concentration that is actually present in the sample. The laboratory reported concentration is conSIdered to be an
of the true concentration.

R - Indicates that the chemical may or may not be present. The posmve analyncal result reported by the laboratory is considered

to be unreliable and unusable. This qualifier is applied in cases of gross technical deficiencies.



ROUND 5 DOWNGRADIENT GRO

TABLE 3-2
SUMMARY OF DESCRIPTIVE STATISTICS

SWMU 13 (MINE FILL B)
CRANE, INDIANA

UNDWATER SAMPLES - PENNSYLVANIAN UPPER ZONE -

Frequency of Minimum Maximum _ Range of Mean Average of Positive Sample of Maximum
Parameter Detection Concentration | Concentration Nondetects Concentration Detects Detect
Energetics (ug/L) : ) :
1,3,5-TRINITROBENZENE 2/12 0.41 J 0.94 0.245- 0.291 0.221 0.675 13GWT0906
1,3-DINITROBENZENE 112 - -2.1 2.1 0.245 - 0.291 0.294 2.10 13GWTO0306
2,4,6-TRINITROTOLUENE 3/12 21 . . 47 0.245 - 0.291 8.18 32.3 13GWT1105
2,4-DINITROTOLUENE 112 4.3 ) .43 0.245 - 0.291 0.479 4.30 13GWT1105
2,6-DINITROTOLUENE 312 2.9 8.3 0.245 - 0.291 1.57 5.90 13GWT0906
2-AMINO-4,6-DINITROTOLUENE 3/12 0.39 J 20 0.245 - 0.291 3.05 11.8 13GWT1105
3-NITROTOLUENE 112 0.47 J 0.47 J 0.245 - 0.291 0.160 0.470 13GWT1105
4-AMINQO-2,6-DINITROTOLUENE 7/12 0.44 J . 29 0.245 - 0.291 4.35 7.36 - 13GWT1105
HMX 11/12 0.38 J 430 0.291 87.7 95.6 13GWT2105
RDX - 11/12 2.2 4500 0.291 844 920 13GWT2105
Field Parameters ) : ) . :
DISSOLVED OXYGEN - METER (mg/L) 12112 0.07 8.41 2.04 2.04 13GWT4004
OXIDATION REDUCTION POTENTIAL (MV) - 12112 1348 - . 640 e 318 318 13GWT3404
PH (S.U.) ) 12/12 3.2 6.1 - 4.99 4.99 13GWT4004
SPECIFIC CONDUCTANCE (MS/CM) 12/12 0.075 1.119 0.329 0.329 13GWT3104 .
TEMPERATURE (C) 12/12 11.07 . 15.29 13.3 13.3 13GWT1405, 13GWT3404
TURBIDITY (NTU) 12/12 0.15 28 T - 4.84 4.84 13GWT3404




SUMMARY OF DESCRIPTIVE STATISTICS

TABLE.3-3

ROUND 6 DOWNGRADIENT GROUNDWATER SAMPLES - PENNSYLVANIAN UPPER ZONE
SWMU 13 (MINE FILL B) ’
CRANE, INDIANA

Sample of Maximum

1.99

Frequency of Minimum Maximum  Range of Mean Average of Positive

Parameter Detection Concentration | Concentration | Nondetects Concentration Detects Detection
Energetics (ug/L) . ) -

11,3,5-TRINITROBENZENE 2/12 0.47 J 1.2 0.24 - 0.28 0.248 0.835 13GWT0907
1,3-DINITROBENZENE 3/12 .0.55 2.2 0.24-0.28 0.407 1.24 13GWT0907 .
2,4,6-TRINITROTOLUENE 3/12 16 . 30 0.24 - 0.28 5.85 23.0 13GWT2106 . °
2,4-DIAMINO-6-NITROTOLUENE 4/11 0.26 J 0.77 J 0.24 - 0.28 0.238 0.428 13GWT1106
2,4-DINITROTOLUENE ) 1/12 1.9 1.9 -0.24 - 0.28 0.278 1.90 13GWT1106
2,6-DINITROTOLUENE 3/12 2.8 8.9 0.24 -.0.28 1.34 4.97 13GWT0907
2-AMINO-4,6-DINITROTOLUENE | 4/12 0.31J 18 J 0.24 - 0.28 3.20 9.35 13GWT0907
3,5-DINITROANILINE . 2/12 0.31J 21J 0.24 - 0.28 0.309 1.21 13GWT0907
4-AMINO-2,6-DINITROTOLUENE 6/12 0.51 J 19 0.24 -0.27 3.75 7.36 13GWT0907
DNX ) 4/11 0.33 J 0.44 J 0.24 - 0.28 0.230 0.405 | 13GWT5104, 13GWT1706

JHMX 11/12 0.52 560 0.27 97.5 106 13GWT2106
MNX 6/12 0.75 J 7.8 0.24 - 0.28. 2.09 4.04 13GWT3705
RDX 11/12 2.7 4200 0.27 798 870 13GWT2106

{TNX . 1/12 0.3J ~03J 0.24 - 0.28 -0.145 0.300 13GWT1706
Field Parameters . . .

|DISSOLVED OXYGEN - METER (mg/L) 11/11 0.065 7.84 -- 1.82 1.82 . 13GWT4005
PH (S.U.) ) 12/12 3.38 6 -- 4.81 4.81 13GWT5104, 13GWT4005
SPECIFIC CONDUCTANCE (MS/CM) 12112 0.233 586 131 131 13GWT1406
TEMPERATURE (C) 12/12 15.03 - 23 -- 19.0 19.0 13GWT1106

- |TURBIDITY (NTU) 12/12 0 110 - 11.7 11.7 13GWT5104

Miscellaneous Parameters (mg/L) . ]
NITRITE/NITRATE-N ) 6/12 0.19 59 0.025 5.04 10.1 13GWT0907
TOTAL ORGANIC CARBON 7/12 1.7 5.4 1 3.06 13GWT5104




TABLE 3-4

EXPLOSIVE AND DEGRADATION PRODUCT CONCENTRATIONS THROUGH ROUND 6
IN THE LOWER PENNYSLVANIA WATER BEARING ZONE

NSWC CRANE,
CRANE, INDIANA
PAGE 1 0OF 2
Location 13MWT28 13MWT45 .
Round 1 .2 3 ‘4 5 6 1 2 3 4 5 6
) Date| No Data 12/7/2003 7/31/2004 2/1/2005 5/3/2005 8/9/2005 | No Data | 12/8/2003 7/29/2004 1/23/2005 5/5/2005 - 8/10/2005
Parameter . . - : —
Energetics . . .
1,3,5-TRINITROBENZENE 0258 U 0.25 Ul 0275 U{ 0269 U] 027 U 0258 U 024 U 0.24 Ul 0252 U| 0.27 U
1,3-DINITROBENZENE 0258 U 0.25 Ul 0275 U| 0269 U] 027 U 0.258 U 024 U 0.24 Ul 0252 U| 0.27 U
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUENE 0515 U o ' 0515 U ) ’ -
2,4,6-TRINITROTOLUENE 0258 U 0.25 Ul 0275 U} 0269 U} 027 U 0.258 - U 0.24 U 0.24 Ul 0.252 U] 0.27 U
2.4-DIAMINO-6-NITROTOLUENE 0258 U ) 0275 U 027 U 0258 U 0.24 U 0.27 U
2,4-DINITROTOLUENE 0258 U 0.25 Ul 0275 U| 0269 U] 027 U 0258 U 0.24 U 024 U} 0252 U] 0.27 U
2,6-DIAMINO-4-NITROTOLUENE 0258 U 0.275 U ) 027 U 0.258 U - 0.24 Ul -0.27 U
2,6-DINITROTOLUENE 0258 U 025 Ul 0275 U] 0269 U| 027 U]. 0258 U 0.24 U 0.24 Ul 0.252 U} 0.27 U
2-AMINO-4,6-DINITROTOLUENE 0258 U 0.25 Ul 0275 U| 0269 U] 027 U 0258 U 0.24 Ul 0.24 Uiy 0252 U] 0.27 U
2-NITROTOLUENE ) 0258 U 0.25 U] 0275 U] 0269 U] 027 U 0258 U 0.24 U 0.24 Ul 0252 U| 027 U
3,5-DINITROANILINE 0.258 U - . 0275 U 027 U 0258 U 0.24 U 027 U
3-NITROTOLUENE 0258 U 025 Ul 0275 U} 0269 U| 027 U - 0.34 J 0.24 U 0.24 U] 0252 U| 027 - U
4,4'-TN-AZOXY : . 055 U 054 U 0.48 U 0.54 )
4-AMINO-2,6-DINITROTOLUEN 0.258 U 0.25 Ul 0275 U| 0269 U] 027 U 0258 U 0.24 U 0.24 Ul 0.252. U] 0.27 U
4-NITROTOLUENE ' 0258 - U 025 U] 0275 U| 0269 U} 027 U 0.258 U 024 " U 0.24 Ul 0252 U] 0.27 U
DNX ' 0258 U 0.275 Uj»* ) 027 U 0258 U 0.24 Ui : 027 U
HMX 0258 U 025 U} 0275 U] 0269 Ul 027 U 0258 U 0.24 U 0.24 Ul 0252 U] 0.27 U
MNX 0258 U 0.275 U} 027 U 0258 U 0.24 U 0.27 U
NITROBENZENE 0258 U 0.25 Ul 0275 U] 0269 U] 027 U 0258 U 0.24 U 024 U] 0.252 U} 0.27 )
1RDX 0.258 U 0.25 Ul 0275 U] 0269 U} 027 U 0.258 U 0.24 U 0.24 Ul 0.252 U] 027 U
TETRYL 0258 U 0.25. Ul 0275 U} 0269 U] 027 U 0.258 U 0.24 U 0.24 U] 0.252 U| 0.27 U
TNX - 0258 U 0275 U 027 U 0258 U 0.24 U 0.27 U
" Field Parameters - : :
ALKALINITY 150
CARBON DIOXIDE 10 U
- |IDISSOLVED OXYGEN 0.5 0.26 8.87 . 7.97 0.56
DISSOLVED OXYGEN - METER 0.57 ‘ 0.59 0.49 0.55 ) 0.91 0.72
HYDROGEN SULFIDE (H2S) 0 :
~ |IRON(+2) ‘ 0.01
MANGANESE(+2) 0
NITRITE-N : 0.007
OXIDATION REDUCTION POTENTIAL -34.1 73.5 144 .6 191.3 55.5 116.5 -48 71
PH ) 9.15 8.08 7.78 7.58 - 4.14 8.19 6.78 7.08. 6.7 4.76
SPECIFIC CONDUCTANCE 0.495 1.217 0.918 0.771 808 0.357 0.703 "~ 0.491 0.518- . 505
SULFIDE 0 o :
ITEMPERATURE 13.59 - 17.98 . 13.87 14.09 16.4 13.36 25.29 10.13 16.63 17.09
TURBIDITY : 260 © 65 50 42 11 75 19 14 13 - 34
Miscellaneous Parameters P :
AMMONIA-N 0.46 J . 0.26 )
NITRITE/NITRATE-N 0.66 J 015 - J 0.77 - 0.05 U 0.06 Ji 0.025 - U
- : 1 Ut 1 U

TOTAL ORGANIC CARBON



TABLE 3-4

EXPLOSIVE AND DEGRADATION PRODUCT CONCENTRATIONS THROUGH ROUND 6
IN THE LOWER PENNYSLVANIA WATER BEARING ZONE

NSWC CRANE,
CRANE, INDIANA
PAGE 2 OF 2
Location 13MWT46
Round 1 2 -3 4 5 6
Date| No Data| 12/9/2003 7/30/2004 2/2/2005 5/4/2005 8/10/2005

Parameter -

Energetics . .

1,3,5-TRINITROBENZENE 0278 U}l - 0.26 U{ 0245 U 0252 U 0.28 U

1,3-DINITROBENZENE 0278 U 0.26 Ul 0245 U| 0252 U 0.28 U

2,2'6,6-TETRANITRO-4,4'-AZOXYTOLUENE 0556 U .

2,4,6-TRINITROTOLUENE 0278 Ul 026 Ul 0245 U} 0252 U 0.28 U

2,4-DIAMINO-6-NITROTOLUENE 0278 U 0245 U "~ 0.28 U

2,4-DINITROTOLUENE 0278 Uf 026 -U|] 0245 U| 0252 U] .0.28 U

2,6-DIAMINO-4-NITROTOLUENE 0278 U 0.245 - U . 0.28 U

2,6-DINITROTOLUENE 0278 U 0.26 Ul 0245 U] 0252 U 0.28 U

2-AMINO-4,6-DINITROTOLUENE 0278 U 0.26 Ul 0245 U 0252 U 0.28 U

2-NITROTOLUENE . 0278 U 0.26 Ul 0245 U| 0252 U 028 U

3,5-DINITROANILINE 0278 U 0245 U 0.28 U

3-NITROTOLUENE 0278 - U 026. U} 0245 U] 0252 U 0.28 U

4,4-TN-AZOXY ) ) 0.49 U 0.55 U

4-AMINO-2,6- DINITROTOLUENE 0.278 U 026 U}l 0245 U] 0252 U 0.28 U

4-NITROTOLUENE 0278 U 0.26 Up 0245 U 0252 U 028 U

DNX 0.278 U . ) 0245 U 0.28 U
~[HMX 0278 U 0.26 Ul 0245 U| 0252 U 0.28 U
SMNX 0.278 Uj . - 0.245 U 028 - U

NITROBENZENE 0278 U|. 0.26 Ul 0245 U| 0252 U 0.28 U

RDX 0278 U 0.26 Ul 0245 U]} 0252 U 0.28 U]

TETRYL 0278 U 0.26 Ul 0245 U} 0252 U 0.28 U

TNX 0278 U 0245 U 0.28 U

Field Parameters . .

ALKALINITY )

CARBON DIOXIDE "

DISSOLVED OXYGEN 0.05 1.3 .

TDISSOLVED OXYGEN - METER - 0.99 0.92 0.84
HYDROGEN SULFIDE (H2S) :
IRON(+2) .

MANGANESE(+2)

NITRITE-N .

OXIDATION REDUCTION POTENTIAL -32.5 131 -21.4 64.7 :

PH : ’ 6.6 6.25 6.45 - 6.44 0
SPECIFIC CONDUCTANCE 1 1.021 0.786 0.731 0.596 554
SULFIDE : .

TEMPERATURE 12.45 14.1 10.45 13.64 15.05
TURBIDITY 8.72 - 2.81 . 1.65 3.5 0.35
Miscellaneous Parameters

JAMMONIA-N- 0.12 ] ..

NITRITE/NITRATE-N ) : 0.05 i 0.025 UJ 0.025 U
TOTAL ORGANIC CARBON ’ : . : 1 U

An empty cell indicates no analysis was conducted for that parameter.

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

This qualmer is also added to a positive result (reported by the laboratory) if the detected concentration is determlned
to be attributable to contamination introduced during field sampling or laboratory analysis. .

J - Indicates that the chemical was detected; however, the associated numerical result is not a precise representatior
of the concentration that is. actually present in the sample. The laboratory reported concentration is considered to be :
of the true concentrauon



TABLE 3-5

SUMMARY OF DESCRIPTIVE STATISTICS
ROUND 5 GROUNDWATER SAMPLES - PENNSYLVANIAN LOWER ZONE

SWMU 13 (MINE FILL B)

CRANE, INDIANA

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

Parameter- Detection Concentration | Concentration Nondetects Concentration Detects Detect

Field Parameters . . .

DISSOLVED OXYGEN - METER (mg/l) 3/3 0.59 0.92 0.807 0.807 13GWT4604
OXIDATION REDUCTION POTENTIAL (MV) 3/3 64.7 191.3 109 109 13GWT2804

PH (S.U.) . 3/3 6.44 7.58 6.91 6.91 13GWT2804
SPECIFIC CONDUCTANCE (MS/CM) © 33 0.518 0.771 0.628 0.628 13GWT2804
TEMPERATURE (C) ’ 3/3 13.64 16.63 " 14.8 14.8 13GWT4504
TURBIDITY (NTU) 3/3 3.5 42 19.5 19.5 13GWT2804




TABLE 3-6

SUMMARY OF DESCRIPTIVE STATISTICS
ROUND'6 GROUNDWATER SAMPLES - PENNSYLVANIAN LOWER ZONE
SWMU 13 (MINE FILL B)
~ CRANE, INDIANA

Frequency of Minimum Maximum ° Range of Mean Average of Positive | Sample of Maximum
Parameter : ._-] _Detection Concentration | Concentration | Nondetects Concentration Detects Detection
Field Parameters - ‘ - . )
DISSOLVED OXYGEN - METER (mg/L) 3/3 049 0.84 - 0.683 0.683 13GWT4605
PH (S.U.) 3/3 0 476 | 2.97 2.97 13GWT4505
SPECIFIC CONDUCTANCE (MS/CM) 3/3 505 808 622 - 622 13GWT2805
TEMPERATURE (C) - 3/3 15.05 17.09 _ 16.2 16.2 13GWT4505
TURBIDITY (NTU) : 3/3 0.35 34 . 15.1 15.1 13GWT4505
Miscellaneous Parameters (mg/L) : i
[NITRITE/NITRATE-N B 1/3 | 0.77 | 0.77 | 0.025 | 0.265. | 0.770 | 13GWT2805



TABLE 3-7

_SWMU 13 - MINE FILL A

-EXPLOSIVE AND DEGRADATION PRODUCT CONCENTRATIONS

IN SURFACE WATER FOR ROUNDS 1 THROUGH ROUND 6
NSWC CRANE, CRANE, INDIANA '

PAGE 1 OF 4
Location 13SW11 - 13SW/sSD14
Round 1 2 3 4 5 6 1 2 3 4 -5 -6
_ Date| = 5/8/2003 11/18/2003 |No Sample} 2/2/2005 No Sample -1 No Sample | No Sample | 10/22/2003 |. 10/27/2004 -2/2/2005 5/8/2005 8/16/2005
" Parameter . ’ C
Energetics (pa/L) A s
11,3,5-TRINITROBENZENE 0.21 U 0.287 U 0.242 U 0.24 U 0.248 U 0.252 U 0.25 U 024U |
1,3-DINITROBENZENE 0.21 U 0.287 U 0.242 U 0.24 U 0.248 U ' 0.252 U 0.25 U 0.24 U
2,2'6,6'-TETRANITRO-4,4'-AZOXYTOLUENE . 0.575 U ' 047 U .
2,4,6-TRINITROTOLUENE 0.21 U 0.287 U 0.242 U 0.24 U 0.42 J 0.252 U 0.25 U 0.24 U
2,4-DIAMINO-6-NITROTOLUENE _ 0.287 U . 0.24 U 0.248 U ‘ :
2,4-DINITROTOLUENE 021 U 0.287 U 0.242 U 0.24 U 0.248 U 0.252 U| 0.25 U 0.24 U
2,6-DIAMINO-4-NITROTOLUENE 0.287 U 0.24 U 0.248 U '
2,6-DINITROTOLUENE 0.21 U . 0.287 U 0.242 U 0.24 U 0.248 U 0.252 U 0.25 U 0.24 U
2-AMINO-4,6-DINITROTOLUENE 0.25 R 09J 0.242 U 1.3 1J 0.252 U 0.82 J - 0.89J
2-NiITROTOLUENE 021 U 0.287 U 0.242 U 0.24 U 0.248 U 0.252 U 025U 0.24 U
3,5-DINITROANILINE e 0.287 U 0.24 U 0.248 U T
3-NITROTOLUENE - 0.21 U 0.287 U 0.242 U 0.24 U 0.248 U 0.252 Uj . 0.25 U 0.24 U
. |4,4'-TN-AZOXY ’ 0.495 U -
4-AMINO-2,6-DINITROTOLUENE 1Jd 45 J 0.34 J . 2.9 25 1.3 1.9 2.2
4-NITROTOLUENE 0.21 U 0.287 U 0.242 U 0.24 U 0248 U| 0.252U 025U 0.24 U
DNX ' 35 27 J 1 .
HMX 93 730 1 20 18 21 13 18
MNX .72 3.8J 1.9, . :
INITROBENZENE 0.21 U 0.287 U .0.242 U 0.24 U 0.248 U 0.252 U} 0.25 U 0.24 U
RDX 610 5500 1100 : 77 97 60 46 47
TNX ‘ 4 ~0.62 J "0.248 U
Field Parameters - ' . ;
TEMPERATURE 16.45 15.2 2.72 12.14 14.69 . 2.88 15.05 21.68
DISSOLVED OXYGEN : 12.46 10.3 13.8 :
DISSOLVED OXYGEN - METER 4.35 4.99 5.93 _ 11.85 7.78
SPECIFIC CONDUCTANCE 2.743 1.024 1.439 0.365 0.702 - 0.278 0.223 0.323
OXIDATION REDUCTION POTENTIAL 152.9 - 216 282 224.7 81.7 178 208
TURBIDITY 85 242 7.6 4.4 12.8 4.1 10 U 9.1
PH. ) - 7.67 " 6.9 7.76 7.33 7.45 A 7.51 8.23 -
Miscellaneous Parameters - - K : o
AMMONIA-N 3.4 0.26 J 0.005 UJ <
INITRITE/NITRATE-N 23 85 J 0.54 J 7.4




TABLE 3-7

: SWMU 13 - MINE FILL A
EXPLOSIVE AND DEGRADATION PRODUCT CONCENTRATIONS
IN SURFACE WATER FOR ROUNDS 1 THROUGH ROUND 6
NSWC CRANE, CRANE, INDIANA

PAGE 2 OF 4
Location 13SW/SD15 13SW/SD16 .
Round 1 2 3 4 . 5 - 6 1 - : 2 3 4 : 5 6
- Date{No Sample] 10/27/2003 10/27/2004 2/2/2005 | -5/8/2005 —{—8/16/2005—|-No-Sample |—10/22/2003—|=10/27/2004 | 2/2/2005 5/8/2005 8/16/2005
Parameter : ~ . B . ' : -
Energetics (pg/L)
1,3,5-TRINITROBENZENE 0.24 U 0.25 U 0.24 U 0.25 U 0.29 U 0.25 U 0.24 U 0.24 U 0.29 UJ 0.29 U
1,3-DINITROBENZENE , 0.24 U 0.25 U 0.24 U 0.25 U 0.29 U 0.25 U 0.24 U 0.24 U 0.29 UJ 0.29 U
2 2' 6,6'-TETRANITRO-4,4'-AZOXYTOLUENE 0.49 U . 0.5.U ]
2,4,6-TRINITROTOLUENE 0.24 U 0.25 U 0.24 U 0.25 U 0.29 U 0.25 U 0.24 U 0.24 U 0.29 UJ 0.29 U
2,4-DIAMINO-6-NITROTOLUENE 0.24 U 0.25 U 0.25 U 0.24 U ’
2,4-DINITROTOLUENE 0.24 U 025 U 0.24 U 0.25 U 0.29 U . 025U 0.24 U 0.24 U 0.29 UJ 0.29 U
2,6-DIAMINO-4-NITROTOLUENE 0.24 U 0.25 U 0.25 U 0.24 U .
2,6-DINITROTOLUENE 0.24 U 0.25 U 0.24 U 0.25 U 0.29 U 0.25 U 024 U 024 U 0.29 UJ 0.29 U
2-AMINO-4,6-DINITROTOLUENE 0.24 U 0.26 J -0.24 U 0.25 U 0.29 U 0.8 J 0.35J 0.24 U 0.36 J . 1J
2-NITROTOLUENE 0.24 U 0.25 U 0.24 U 0.25 U 0.29 U 0.25 U 0.24 U 0.24 U 0.29 UJ 029 U
3,5-DINITROANILINE 0.24 U 0.25 U . 0.25 U 0.24 U ' i _
3-NITROTOLUENE 0.24 U 0.25 U 0.24 U 0.25 U 0.29 U 0.29 J - 024 U 0.24 U 0.29 UJ 0.29 U
4,4-TN-AZOXY . 05U . : 0.48 U .
14-AMINO-2,6-DINITROTOLUENE 0.24 U 0.62 0.29 J 0.32 J 0.29 U 1.6 0.83 0.37 J 0.87 J 2.2
4-NITROTOLUENE ' 0.24 U 0.25 U 024 U 025U 029 U 0.25 U 024 U 024 U 0.29 UJ 029 U
DNX 23 J 1.8J : . A 3.6 J 0.24 U . ’ :
HMX 210 160 81 60 47 21- 15 13 22 J 23 -
MNX 47 22 . .3 1.2 B
NITROBENZENE . 024U 0.25 U 0.24 U 0.25 U 0.29 U 0.25 U 0.24 U 0.24 U 0.29 UJ 0.29 U
RDX - 1500 1000 390 100 200 50 43 29 37 J 41
-JTNX 4 0.74 J : 0.48 J . 0.24 U )
Field Parameters . : - )
TEMPERATURE 8.93 14.22 2.44 16.88° 21.47 12.18 14.56 1.43 14.24 21.08
DISSOLVED OXYGEN . 11.97 13.38 : I . 11.63 . 13.88
DISSOLVED OXYGEN- METER 10.59 ' ’ 10.43 8.56 . 8.48 11.35 54 .
SPECIFIC CONDUCTANCE 0.251 0.361 0.132 0.14 0.181 0.254 - 0.297 0.106 0.134 0.215
OXIDATION REDUCTION POTENTIAL 290.5 101.4 195 194 213.7 71.5° 188 173 ‘
TURBIDITY ] 10.4 23.8 85 10U 655 6.5 12.7 10 10 U 24.5
PH 7.43 7.41 8.13 7.4 8.6 717 7.61 - 8.29 7.53 7.91
~ [Miscellaneous Parameters '
"TAMMONIA-N ) 0.01 . 0.005 UJ
NITRITE/NITRATE-N 0.14 34 0.66 J 1.3
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SWMU 13 - MINE FILL A _ . .
EXPLOSIVE AND DEGRADATION PRODUCT CONCENTRATIONS

IN SURFACE WATER FOR ROUNDS 1 THROUGH ROUND 6
NSWC CRANE, CRANE, INDIANA

PAGE 3 OF 4
Location| "13SW/SD19 13SW/SD20
Round 1 2 3 4 . 5 6 1 2 3 4 5 6
: Date}- No Sample 10/23/2003 |No Sample| 2/2/2005—} 5/8/2005 | 8/16/2005 | No Sample .| 10/23/2003 { No Sample | 2/2/2005 5/8/2005 8/16/2005

Parameter ' : ’ ' ' .
Energetics (pg/L) ‘

1,3,5-TRINITROBENZENE . 024 U 0.264 U 025U 0.29 U 0.27 U 0.24 U 0.26 U 0.29 U
1,3-DINITROBENZENE 0.24 U 0.264 U 025U 0.29 U 027 U 0.24 U 0.26 U 0.29 U
2,2' 6,6 -TETRANITRO-4,4-AZOXYTOLUENE 049 U ’ 054 U '
2,4,6-TRINITROTOLUENE 0.24 U 0.264 U " 025U 0.29 U 0.27 U 0.24 U 0.26 U 0.29 U
12,4-DIAMINO-6-NITROTOLUENE 024 U 0.27 U .
2,4-DINITROTOLUENE 0.24 U 0.264 U 025U 0.29 U 027 U .0.24 U 0.26 U 0.29 U
2,6-DIAMINO-4-NITROTOLUENE 0.24 U : 0.27 U

2,6-DINITROTOLUENE 024 U 0.264 U 025 U 0.29 U 0.27 U 0.24 U 0.26 U 0.29 U
2-AMINO-4,6-DINITROTOLUENE 0.24 U . 0.264 U 0.25 U 0.29 U 027 U - 024U 0.26 U 0.29 U
12-NITROTOLUENE 024 U - 0.264 U 0.25 U 029 U| 0.27 U . 0.24 U 0.26 U 0.29 U
3,5-DINITROANILINE 0.24 U T ) : T 027 U : .
3-NITROTOLUENE 024U 0.264 U 025U 0.29 U .0.27 U 0.24 U 0.26 U 0.29 U,
4 4'-TN-AZOXY : . . ] _ -
4-AMINO-2,6-DINITROTOLUENE " 0.24 U 0.264 U 0.25 U 029 U 0.27 U 024 U . 026 U} 029U |
4-NITROTOLUENE ' 0.24 U 0.264 U 0.25 U 0.29 U 027 U 0.24 U -0.26 U 0.29 U
DNX- . 0.24 U : 0.27 U :

HMX 0.24 U 0.54 0.51 0.29 U 0.27 U 0.24 U 0.26 U 0.29 U
MNX 0.24 U v 027 U .

NITROBENZENE 0.24 U 0.264 U 0.25 U 0.29 U 0.27 U 0.24 U 0.26 U 0.29 U
RDX ‘ 0.24 U 0.92 0.41 J 0.29 U 0.46 J 0.38 J .0.26 U 0.29 U
TNX 024 U 0.27 U :
Field Parameters ' '

TEMPERATURE 11.69 2.64 15.03 21.35 13.22 2.24 14.94 21.73
DISSOLVED OXYGEN ‘ 13.12 : 13.25 :
IDISSOLVED OXYGEN - METER . 6.03 ] 11.58 12.02 4.39 11.18 2.54
SPECIFIC CONDUCTANCE 0.566 "~ 0.236 0.316 "0.376 0.3 -0.154 0.174 0.231
OXIDATION REDUCTION POTENTIAL 203.5 220 213 158.3 205 214

TURBIDITY . ' 1.93 . -36 10U 12 6.25 6.1 10U 3.71.
PH 7.25 7.9 7.13 8.51 7.75 .8.17 7.21 7.58
Miscellaneous Parameters ’
AMMONIA-N 0.04 J 0.005 UJ

NITRITE/NITRATE-N 013 U 011 U
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SWMU 13-MINE FILL A
EXPLOSIVE AND DEGRADATION PRODUCT CONCENTRATIONS
IN SURFACE WATER FOR ROUNDS 1 THROUGH ROUND 6
NSWC CRANE, CRANE, INDIANA

PAGE 4 OF 4
Location 13SW/SD22 . ~ 13SW/SD30
Round 1 2 . 3 4 5 6- | - 1 2. . 3 4 5 6
— Date]No Sample| 10/22/2003 - | 10/27/2004 | 2/2/2005-—|— 5/8/2005 -}—No-Sample No Sample 10/22/2003 |7 10/26/2004 - | "2/2/2005 5/8/2005 8/16/2005

Parameter ' : :

Energetics (pg/L) .

1,3,5-TRINITROBENZENE 0.26 U 0.266 U 027 U 0.25 U 0.24 U 0.252 U 025 U 0.25 U

1,3-DINITROBENZENE 0.26 U 0.266 U 0.27 U 025U 0.24 U 0.252 U 025 U 0.25 U

2,2'6,6'-TETRANITRO-4,4'- AZOXYTOLUENE 0.52 U : : . - 05U -

2,4.6-TRINITROTOLUENE 0.26 U 0.266 U 0.27 U 025U 0.24 U 0.252 U 0.25 Ul 0.25 U
'12,4-DIAMINO-6-NITROTOLUENE 0.26 U : , 025U 024 U o :

2,4-DINITROTOLUENE 0.26 U 0.266 U 0.27 U 025U 024 U 0.252 U 025 U 025 U

2,6-DIAMINO-4- NITROTOLUENE 0.26 U 0.25 U 0.24 U

2,6-DINITROTOLUENE 0.26 U 0.266 U 0.27 U 0.25 U 024 U 0.252 U 0.25 U]. 0.25 U

2-AMINO-4,6-DINITROTOLUENE 0.26 U 0.266 U 0.27 U 025U 0.24 U 0.252 U 025U 025 U}

2-NITROTOLUENE- 0.26 U - 0.266 U 027U 0.25 U 024 U} 0.252 U 0.25 U 025U

3,5-DINITROANILINE 0.26 U ‘ 025U 0.24 U . :

3-NITROTOLUENE 026 U : 0.266 U 027 U 0.25 U 0.24 U 0.252 U | 0.25 U 025U

4,4-TN-AZOXY . 0.48 U

4-AMINO-2;6-DINITROTOLUENE 0.26 U 0.266 U 0.27 U 025 U 0.24 U 0.252 U " 025U 025U

4:NITROTOLUENE 0.26 U’ 0.266 U 0.27 U 0.25.U 024 U 0.252 U 025U 025U

DNX " 0.26 U ) 0.25 U 0.24 U

HMX 0.26 U 0.36 J 027 U 32J 2.9 -2 2.6 2.4

MNX 0.26 U L 0.28 J 0.31 J .

NITROBENZENE 0.26 U 0.266 U 0.27 U 025 U . 0.24 U 0.252 U 0.25 U 025U

RDX - ’ . 1.6 14 0.33J . 8.2 9.9 6 4.9 5.3

TNX 0.26 U : 025 U 0.24 U

Field Parameters . ' ,

TEMPERATURE " 13.65 15.14 2.02 13.53 13.09 . 14.39 1.63 19.29 2252

DISSOLVED OXYGEN : 10.84 - 8.25 : 9.44 14.1

DISSOLVED OXYGEN - METER 3.71 6.86 9.63 ) 11.3 10.21

SPECIFIC CONDUCTANCE 0.434 0.205 0.151 - 0.184 0.395 0.359 0.168 - 0.234 0.364

OXIDATION.REDUCTION POTENTIAL 264.7. 74.1. 139 199 222.1 39.6 201 165 .

TURBIDITY 1.5 - 21.3 3.1 10 U 2.6 5.69 4.5 3.5 2.18

PH 7.02 7.7 8.18 - 7.03 7.84 7.52 8.07 8.06 8.59

Miscellaneous Parameters ' .

AMMONIA-N 0.005 UJ 0.005 UJ

NITRITE/NITRATE-N 0.025 U 0.025 U 0.26

U - Indicates that the chemical was not detected at the numerical detection limit (sample-specific detection limit) noted.
Non-detected results from the laboratory are reported in‘this manner.
This qualifier is also added to a positive result (reported by the Iaboratory) if the detected concentratlon is determined

to be attributable to contamination introduced during field sampling or laboratory analysis.

UJ - Indicates that the chemical was not detected; however, the detection limit (sample-specific detection Ilmlt) is consndered
to be estimated based on problems encountered during laboratory analysis.

The associated numerical detection limit is regarded as inaccurate or imprecise.
J - Indicates that the chemical was detected; however, the associated numerical result is not a precise representation
of the concentration that is actually present in the sample. The Iaboratory reported concentration is considered to be an |
of the true concentration. .

ND - No Sample collected in this round.




TABLE 3-8

SUMMARY OF DESCRIPTIVE STATISTICS
ROUND 5 SURFACE WATER SAMPLES

SWMU 13 (MINE FILL B)

CRANE, INDIANA

Frequency of . Minimum Maximum Range of Mean Average of Positive | Sample of Maximum
Parameter Detection Concentration | Concentration Nondetects Concentration - Detects Detect
Energetics (ug/L) . . . .
2-AMINO-4,6-DINITROTOLUENE 2/7 0.36 J 0.82 J 0.25-0.27 0.260 0.590 13SW1404
4-AMINO-2,6-DINITROTOLUENE 3/7 0.32J 1.9 0.25-0.27 0.515 1.03 13SW 1404
HMX 5/7 0.51 60 0.26 - 0.27 16.5 23.0 13SW 1504
RDX 6/7 0.33J 100 0.26 . 27.0 - 31.4 13SW1504
Field Parameters
DISSOLVED OXYGEN - METER (mg/L} 7/7 6.86 11.85 10.7 10.7 13SW1404
OX!DATION REDUCTION POTENTIAL (MV) 717 165 214 195 195 13SW2003
PH (S.U.) 5 717 7.03 . 8.06 7.41 7.41 13SW3004
SPECIFIC CONDUCTANCE (MS/CM}) 717 0.134 0.316 0.201 0.201 13SW 1803
TEMPERATURE (C) 717 13.53 19.29 15.6 15.6 13SW3004
TURBIDITY (NTU) 1/7 3.5 3.5 10 4.79 3.50 13SW3004



TABLE 3-9

SUMMARY OF DESCRIPTIVE STATISTICS
“ROUND 6 SURFACE WATER SAMPLES
SWMU 13 (MINE FILL B)

CRANE, INDIANA

Frequency of

Minimum Maximum Range of © Mean

. ) Average of Positive | Sample of Maximum
Parameter ) Detection Concentration Concentration Nondetects Concentration Detects Detection
Energetics (ug/L) s
2-AMINO-4,6-DINITROTOLUENE 2/6 0.89 J 1J 0.25 - 0.29 0.408 0.945 13SW1605
4-AMINO-2,6-DINITROTOLUENE 2/6 2.2 E 2.2 0.25 - 0.29 0.827 2.20 13SW 1405, 13SW1605
HMX 4/6 2.4 47 0.29 15.1 22.6 13SW1505
RDX . 4/6 5.3 200 - 0.29 48.9 73.3 13SW1505
Field Parameters L : ) )
DISSOLVED OXYGEN - METER (mg/L) . 6/6 2.54 12.02 . 7.75 7.75 135W1904
PH (S.U.) ) 6/6 7.58 8.6 8.24 8.24 138W1505
SPECIFIC CONDUCTANCE (MS/CM) 6/6 0.181 - - 0.376 0.282 0.282 135W1904
TEMPERATURE (C) : 6/6 21.08 22.52 21.6 21.8 138W3005
TURBIDITY (NTU) 6/6 2.18 655 118 118 13SW1505
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4.0 DATA EVALUATION

Section 4 presents groundwater and surface monitoring data for Rounds 1 through 6. The information
presehted includes temporal plots of RDX and degradation product concentration results by round for
each groundwater and surface sampling location included in the SWMU 13 long term monitoring program.
Also presented in this section are potentiometric surface maps showing groundwater elevations at all
SWMU 13 wells in Rounds 5 and 6. The objective of the long term menitoiing program at SWMU 13 is to
collect enough monitoring data (up to nine rounds) to determine the nature and extent of contamination,
whether residual explosives are naturally degrading, and provide data for makmg remedy decisions for

residual explosives contamination to complete the CMS.

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

contaminants and processes responsible for the loss.

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

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

e 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
condiﬁons over a period of three to five years. The SWMU 13 long term monitoring program is
providing analytical results for select explosives and degradation products. 'As indicated in the
SWMU 13 RFl, RDX is considered to be the principal chemncal of concern because it is a site related
contaminant and has been detected more frequently and at higher concentrations than any other
explosive compound. The degradation products for RDX are DNX, MNX, and TNX. The long-term
monitoring program will include nine rounds of sampling, under non-pumping conditions, to provide
informatien on trends in groundwater concentrations of ekplosives and explosives de'gradation
productions. To date, six rounds of groundwater sampling events have been conducted' April-May
2003, October-December 2003, July—August 2004, January-February 2005, May 2005 and August
2005. The remalnlng three rounds of sampling will be completed in 2006.

120803P © 4-1 o 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 13,

quarterly monitoring will have been conducted for a period spanning 3 years.

The data should be collected from appropriately located sampling points, including within the
source area, within the center of the plume and at the leading edges of the plume. The SWMU
13 long term monitoring program includes 17 wells. The location of each well relative to the

contamination plume is discussed in Section 4.1 below.

Samples should be collected from points located vertically (above and below) and horizontally
(upgradient and downgradient) outside the area of groundwater contamination. At SWMU 13,
Explosives contamination has been detected in the Puz aquifer but not in the Plz aquifer. The long

term monitoring ‘program includes monitoring wells located in the Upper and Lower Pennsylvanian

" water bearing zones to evaluate if contamination is migrating to the lower aquifer. In addition, the

monitoring program includes monitoring wells positioned upgradient and downgradient of the source
area, within the source plume and along the outside area of the groundwater contamination. The

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

The most recent analytical data on groundwater should be no more than two years old at the
time of evaluation. The ninth round of sampling is expected to be completed in May 2006. A final
report evaluating the MNA program through nine rounds of sampling is expected to be issued in

August 2006. As a result, the most recent analytical data will be no more than two years old.

Demonstration of a trend of decreasing contamination concentration must be clear and

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

apparent trend line. The SWMU 13 MNA report for nine rounds of sampling will include temporal .

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

Additional rounds of samples, beyond nine rounds, may be requifed to demonstrate the
decreasing trend. SWMU 13 MNA monitoring data will be evaluated. af’ter nine rounds and a

decrsron will be made if addmonal data is needed

The secondary MNA monitoring information requirements are identified below ‘in bold type an‘ng with

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

120503/P 4-2 ' CTO 0377
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The monitorihg data should be collected from appropriate locations that are distributed both
vertically and horizontally throughout the plume. As indicated previously, explosives
contamination has been detected in the upper Pennsylvanian aquifer but not the lower Pennsylvanian

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

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

lower aquifer. In addition, the monitoring program mcludes monitoring wells positioned upgradlent
and downgradlent of the source area, within the source plume and along the outside area of the
groundwater contamination. The location of each 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 potehtiometric analyses of groundwater direction and flow rates and the results will be
evaluated in the final MNA report. ; | .

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

information:

- Contaminants of ‘concern and potential d'egradation products. All sampling is being
conducted. under non-pumping conditions. The SWMU 13 monitoring program is providing
analytical results for RDX and the degradation products DNX, MNX, and TNX. ‘

- RoUtine and Other Indicator Parameters. The monitoring data being collected in each round
also mcludes the routine indicator parameters DO, ORP, pH, specmc conductance, temperature,
turbidity, and total organic carbon (TOC).

- Vertical and horizontal characterization of the distribution of hydraulic conductivity and its‘
affect on contaminant concentrations. Information collected in nine rounds of sampiing 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 for»m"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 éttenuation or may be attributed to éeasdnal variabiiity.
The SW‘MU 13 monitoring program includes quarterly monitoring -which _Will measure. RDX and

~ degradation prod.uct concentrations and routine indicator parameters by season. .The final MNA
“report will Vinclude the presentation of temporal plots to discern seasonal t(endé of RDX and

degradation product concentrations, as well as routine indicator parameters.

41 GROUNDWATER MONITORING PROGRAM

" MNA groundwater sampling is being conducted at 17 select well locations across SWMU 13 (see Figure
2-1). Founteen wells are located in the Puz aquifer, while the remaining three wells are in the Plz aquifer.
These wells have been established in accordance with U.S. EPA Region 5 MNA guidance (U.S. EPA
2000). The monitoring wells have a specific role in tHe monitoring program and represent locations within
the plume source area, within the center and leading edges of the plume, and from points located
vertically (aboye and below) and horizontally (upgradient and_ downgradient) outside the area of

groundwater contamination. The.selected wells are distributed as follows in the Puz and Plz:

Upper Pennsylvanian Water Bearing Zone Wells

o Two clean, lateraily upgradient wells (13MWT01 and 13MWT15)

» Four source area welis (13MWTOQ09, 13MWT11, 13MWT17, and 13 MWT21)

«  Four wells within the RDX-plumes (13 MWT13, 13 MWT34, 13MWT37, and 13MWT40)
» Three wells at the leading edge of the plumes (13MWT14, 13MWT31, and 13MWT51)
¢ One laterally downgradlent well that is clean (13MWT47)

Lower Pennsylvanian Water Bearing Zohe Wells

"o Three clean, deep wells below the RDX plumes (13MWT28, 13MWT45, and 13MWT46)
!h Rounds 4 through 9, all grouhdwater samples are being analyzed for explosives and well stabilization.

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

products. Groundwater elevations are also being collected during each sampling round:
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4.2 SURFACE WATER MONITORING PROGRAM

In support of the MNA demonstration, surface water samples are also being collected at eight select
locations (see Figure 2-2). These locations include 13SW11, 13SW14, 13SW15, 13SW16, 13SW19,
13SW20, 13SW22, and 13SW30. In Rounds 4 through 9, these locations are being analyzed for

explosives only. .

43 ROUNDS 5 AND 6 POTENTIOMETRIC SURFACES

Groundwater elevations were measured at all Puz and Plz monitoring wells in Rounds 5 and 6. The
potentiometric surface maps for both ‘rounds of monitoring are shown in Figures 4-1 through 4-4.

~ Groundwater measurements for each round are shown in Table 2-1.

Round 5

On May 3, 2005, water I.evél elevations were measured in the Puz monitoring wells. = The lowest
ground‘water elevation was 641.08 feet above mean sea level (amsl) in well 13MWT39, and the highest
elevation was 711.38 feet amsl at well 13MWTO03. The potentiometric surface for Puz wells in Round 5is.
shown in Figure 4-1 . In géneral, groundwater elevations measured on May 3, 2005 were 0 to 2 feet lower
- in elevation than the measurements made during Round 4, with the exception of well 13MWT 42, which

experienced a 9 foot drob in elevation from Round 4. Otheanse, Puz groundwater flow directions were

nearly the same in Rounds 4 and 5.

Figure 4-3 presents the potentiometric surface map for groundwater elevatidns meaéured in Plz wells in
F%ound 5. Groundwater elevations measuréd in the seven Plz monitoring wells in Round 5 ranged from
597.00 feet ams! in well 13MWT46 to 627.67 feet amsl in monitofing well 13MWT28. Groundwater
‘elevations in the Plz in Round 5 were +/-1 foot as compared to Round 4 énd flow directions were '

essentially the same.

Rdund 6

In Round 6, groundwaterlelevétions were measured in Puz Awells on August 9, 2005. The potentiometric
surface for Puz wells in Round 5 is shown in Figﬁre 4-3.. The lowest groundwater elevation was
638.13 feet amsl-in well 13MWT39, and the highest elevation was 709.92 feet ams! in well 13MWTO3. In
most cases, groundwater elevations' measured were about O to 4 feet lower than the measurements

made in Round 5. The remaining wells had essentially the same elevation as in unnd 5, with the
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exoeption of well 13MWT47, which had a 3.2 foot rise in groundwater elevation. Groundwater flow

directions were generallly the same as reported in Round 4.

The potentiometric surface for the Plz wells in Round 6 is given in Figure 4-4. The lowest Plz
groundwater elevation was 596.49.feet amsl in well iSMWT46, and the highest elevation was 633.79 in
13MWT28. With the exception of well 13MWT28, groundwater elevations were +/- 1.0 foot as compared
to measurements made in Round 5. At 13MWT28, the groundwater elevation was more than 6 feet
higher in Round 6 rhan in Round 5. |

44 = GROUNDWATER TEMPORAL PLOT TREND ANALYSIS

The section presents temporal plots of 'RDX and degradation product concentrations by round for
groundwater and surface water. The temporal plots are arranged in columns by monitoring well location
showing the concentration trend for RDX followed by the trend for each degradation products ‘The data
points .shown |n each plot show the parameter concentration by round and the data validation qualifier
abbrevratron as needed A description of each data qualifier is presented in Table 3- 1. The absence ofa
. data point in a round indicates that no sample was collected or no analysis was conducted for a specific

parameter.

Puz Aquifer

Frgure 4-5 shows temporal plots of RDX and degradationproduct (DNX MNX, and TNX) concentrations

for Rounds 1 through 6 in the Puz wells A review of analytical results for Rounds 1 through 6 indicates
very little evidence of concentration trends for RDX or degradation products. In the case of RDX,
monitoring results are generally available for six consecutive rounds. During this time, concentrations
have varied, but the changes in most cases are relatively small and do not represent significant increases
or decreases in concentrations over time. A possible indication of a decreasing trend in RDX is shown at
well 13MWTS51. However this trend ‘is only based on 4 samples. ‘All three RDX degradation products
were detected at this well in Round 4, but only DNX was detected in Round 6.

Plz_Aquifer

" Figure 4-6 shows temporal plots of IRDX and degradation products for Rounds 1 throughl6 at Plz well
locations. Through Round 6, there have been no positive detections of RDX or degradation products in
the Plz monitoring wells (13MWT28, 13MWT45, and 13MWT46).
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4.5 SURFACE WATER TEMPORAL PLOT TREND ANALYSIS:

Figure 4-7 shows temporal plots of explosives and degradation product surface water concentrations for
Rounds 1 through 6. RDX has been detected at all surface water monitoring locations. However, only
three locations show a possible trend in RDX concentrations. Most notably, RDX concentrations at

13SW15 show a si'gnificant decrease from Round 2 to Round 6: Other locations showing possible

"decreasing treads in RDX concentrations include 13SW14 and 13SW22. All -other surface water

locations show no trend in RDX concentré<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>