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1.0 INTRODUCTION

A Phase Il Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) has been
conducted at the Naval Support Activity (NSA) Crane Mine Fill A (MFA), also known as Solid Waste
Management Unit (SWMU) 12. The main purpose of the RFI was to determine whether explosives in
groundwater, surface water, or sediment, or residual explosives in soil, present unacceptable levels of
risk to human health and the environment. The RFI was conducted at SWMU 12 in accordance with
applicable RCRA corrective action requirements and provides data on the nature and extent of select
explosive, metals, miscellaneous semivolatile organic compound (SVOC), and volatile organic compound
(VOC) concentrations in surface soils, subsurface soils, sediment, surface water and groundwater. The
RFI determined that explosives contamination remains in soil around buildings, and that explosives have
migrated to groundwater. Unacceptable levels of risk remain for various combinations of human and
ecological receptors, with the majority of risk attributable to the use of groundwater by select human

receptors.

MFA was used for the production of large mines, depth charges, rocket heads, aerial bombs, and
projectiles in buildings. MFA also includes battery and soil disposal areas located at the extreme south
end of the SWMU. In the past, explosives powders that were discharged from production building roof
vents accumulated on the roofs and were washed down to the ground by precipitation, resulting in the
contamination of soils. In addition, wastewaters containing explosives were discharged into nearby
ditches. The battery area was used to dispose of household-type AA batteries on the ground surface.
The soil disposal area was used to dump soil and construction debris on the ground surface. During the
period 1997 to 2000, an interim removal action (IRA) was conducted in which explosive-contaminated
soils were removed for treatment via bioremediation. The treated soils were then placed back into the
excavations from which the contaminated soils were removed. Just prior to the IRA, the batteries were all
but unrecognizable, and only their inner cores were visible on the ground surface. MFA is currently used

as a renovation facility for explosives-loaded bombs, demilitarized gas generators, and paint bombs.

A corrective measures study (CMS) will be conducted at SWMU 12. The potential for natural attenuation
to reduce concentrations of explosives in the groundwater will be among the remedial alternatives
expected to be evaluated. The United States Environmental Protection Agency (U.S. EPA) Region 5 has
established a framework entitled “Region 5 Framework for Monitored Natural Attenuation Decisions for
Groundwater” (U.S. EPA, 2000). This framework provides technical direction for the collection of
adequate monitoring data to support evaluations of the effectiveness of monitored natural attenuation

(MNA). In order to determine whether residual explosives are naturally degrading at SWMU 12, a long-
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term groundwater monitoring plan for explosives and explosives degradation by-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
by-products. Recently, seven rounds of groundwater and surface water sampling and analyses were
completed at SWMU 12. Information regarding the results of Rounds 1 and 2 is presented in the
SWMU 12 RFI (Tetra Tech NUS, Inc. [TtNUS], 2005a). The results for Rounds 3 through 7 were reported
in the prior SWMU 12 MNA reports (TtNUS, 2005b; TtNUS, 2006a; TtNUS, 2006b; TtNUS, 2007a; and
TtNUS, 2007b).

The purpose of this report is to present the results of groundwater and surface water monitoring activities
in Round 8, including field documentation, and to provide the framework for evaluation of the data. Field
documentation associated with Round 8 is provided in Appendices A, B, and C of this report. Appendices
D and E present analytical results for Round 8, and potentiometric surface maps for water elevations
obtained in Round 7, respectively. Information obtained from the long term monitoring program will be
used in the CMS to evaluate the effectiveness of MNA. The MNA program being conducted at SWMU 12
meets the U.S. EPA Region 5 MNA requirements.

031112/P 1-2 CTO 48
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2.0 FIELD INVESTIGATION

This section presents sampling activities, procedures, and documentation utilized during Round 8 field
operations performed in 2010 for NSA Crane SWMU 12.

2.1 OVERVIEW

Field activities were conducted in April and May 2010, in accordance with the procedures and
methodologies described in the U.S. EPA-approved Quality Assurance Project Plan (QAPP) Addendum
No. 2 to the approved QAPP (TtNUS, 2004). Standard operating procedures (SOPs) that governed the
fieldwork are included in Appendix C of Addendum No. 2 to the approved QAPP (TtNUS, 2004).

All field activities were electronically recorded and copies of all groundwater and surface water field
forms, calibration records, and health and safety documentation associated with the Round 8 field
investigation are provided in Appendices A through C of this document. Appendix D contains the

analytical data for groundwater and surface water samples collected in Round 8.

2.2 SAMPLING OPERATIONS

This section discusses the methodology for groundwater and surface water sampling activities performed
at SWMU 12 during Round 8. Table 2-1 contains well construction information and water level/elevation
data for Rounds 1 through 9. A listing of all SWMU 12 sample analytical fractions conducted for
groundwater and surface water samples in Round 8 is provided in Table 2-2. Further discussion of the
specific target analytes for each fraction 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 SOPs. Table 2-2 also provides a summary of all proposed versus
actual samples collected, the analyses performed, and if necessary, the reason why a sample was not

collected.

2.2.1 Groundwater Purging and Sampling

During Round 8, the groundwater wells were sampled using dedicated bladder pumps. Groundwater
quality parameters, including pH, specific conductance, temperature, dissolved oxygen (DO), and
oxidation reduction potential (ORP) were measured during purging at 5- to 10-minute intervals using a
multi-parameter water quality meter and flow-through cell. Longer intervals were used for slower pumping

wells. Water levels and pumping rates were also measured during purging at 5- to 10-minute intervals.
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Purging continued until a minimum of one well volume was removed and the above parameters
stabilized, or until the well had been purged for 4 hours, in accordance with SOP Contract Task Order
(CTO) 166-15 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 discharge 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 electronically on low-flow purge data forms
and groundwater sample log forms (see Appendix A.1). See Figure 2-1 for all groundwater sampling

locations.

Twenty of the proposed 21 groundwater samples were collected at SWMU 12 during Round 8 (see

Table 2-2). As in previous sampling rounds, well 12MWT30 was dry during this sampling period.

2.2.2 Surface Water Sampling

Surface water samples were collected from intermittent streams, drainage ditches, and surface runoff
locations throughout SWMU 12. All samples were collected at previously sampled locations that had
been marked with a labeled, wooden survey stake. Fluorescent flagging had been tied to the stake and
to a nearby tree (if available) to facilitate sample relocation for future sampling rounds. Round 8 surface
water samples were collected in accordance with Addendum No. 2 to the approved QAPP (TtNUS, 2004).
All pertinent field data, including water quality parameters, sampling methods, and locations were
recorded electronically on a surface water sample log sheet (see Appendix A.2). See Figure 2-2 for the

surface water sampling locations.

All eight proposed surface water samples were collected at SWMU 12 during Round 8 (see Table 2-2).

2.3 FIELD SAMPLE DOCUMENTATION

Sample documentation consisted of the completion of matrix-specific sample log sheets, sample bottle
tags, chain-of-custody records, equipment calibration log sheets, field logbooks, and health and safety
documentation. Field documentation was completed as per SOP CTO 166-03. The sample log sheets
contain information such as sample location and sample identification, container requirements and

analyses to be performed, sample type, time, date, and method of sample collection. Any unusual
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circumstances encountered during sample collection are also noted on the form, if necessary. Sample
log sheets can be found in Appendices A.1 and A.2 of this document for groundwater and surface water,
respectively. Chain-of-custody records (see Appendix A.3) were used to track each sample from
collection to receipt and analysis at the laboratory. Equipment calibration log sheets are discussed in

Section 2.7.1 and can be found in Appendix B.

2.4 SAMPLE HANDLING, PACKAGING, AND SHIPPING

Sample handling activities included field-related considerations concerning the selection of sample
containers, preservatives, allowable holding times, sample custody, and maintaining samples at the
appropriate storage temperature. Sample containers were placed in a cooler with ice immediately after
collection. Glass sampling containers were wrapped in plastic bubble wrap and placed in Ziploc® plastic
bags to minimize the possibility of breakage during transport. The sample containers were then placed in
a cooler lined with a large plastic garbage bag. The cooler was then packed with ice. A temperature
blank was placed in each cooler prior to shipment. The plastic garbage bag was sealed with a knot, and
the chain-of-custody form was sealed in a Ziploc® bag and taped to the inside of the cooler lid. A signed
and dated custody seal was applied to each end of the cooler and then covered with strapping tape to
provide a tamper-evident seal. A Federal Express® airbill was applied to the shipping cooler. TtNUS
maintained custody of the samples until they were relinquished to Federal Express®. The Federal
Express® tracking number (airbill number) was recorded on the chain-of-custody form, and the sender's
copy of the airbill was maintained for shipment tracking, if needed. All samples were shipped to the
laboratory for overnight delivery and were received within sample holding times. Sample bottle tags were
removed from each sample bottle by laboratory personnel and forwarded to the NSA Crane

Environmental Protection Department (EPD).

2.5 QUALITY CONTROL SAMPLES

Quality assurance (QA)/quality control (QC) samples were generated and collected during sampling
activities to monitor both field and laboratory procedures. These procedures are detailed in the approved
QAPP addendum. QA/QC samples collected during this round of sampling included field duplicates,
matrix spike/matrix spike duplicate (MS/MSD), and temperature blanks. These two types of QA/QC

samples are briefly described below.

e Field Duplicates - Field duplicates consisted of two samples collected independently at a sampling

location. Field duplicates were collected at the rate of one per 20, and were used to assess the

overall precision of the sampling and analysis program.
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e Temperature blanks - Temperature blanks were used to determine if samples were adequately

cooled during shipment. Temperature blanks consisted of analyte-free water poured into a clean
sample container at the site or supplied by the fixed-based laboratory. One temperature blank was
submitted to the laboratory in each cooler, and the temperature was checked upon receipt at the

laboratory.

2.6 FIELD INSTRUMENT MEASUREMENTS

Field measurements taken and recorded during field sampling operations included water temperature,
pH, specific conductance, ORP, DO, turbidity, and groundwater level measurements. Several

instruments were used during field activities to obtain these measurements including the following:

e Multi-parameter water-quality meter
e LaMotte 2020 turbidity meter

e M-scope water level indicator

2.6.1 Equipment Calibration

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

and in accordance with applicable SOPs. Equipment calibration logs can be found in Appendix B.

2.6.2 Field Investigation Preventive Maintenance Procedures/Schedule

Field instruments for this project included the Horiba water-quality meter, LaMotte 2020 turbidity meter,
and M-scope water level indicator. The specific preventive maintenance procedures followed for field

equipment were those recommended by the equipment’s manufacturer.

An appropriate maintenance check was performed daily on each piece of equipment. If damaged or
defective parts were identified during the maintenance check, and it was determined that the damage
could have an impact on the instrument's performance, the instrument was removed from service until the
defective parts were repaired or replaced. Critical spare parts were kept on site to reduce downtime.
Spare parts included batteries and a DO probe membrane kit (membranes and a bottle of solution).
Back-up instruments and equipment were available on site or were shipped within 1 day via overnight

courier to avoid delays in the field schedule.

031112/P 2-4 CTO 48



SWMU 12

MNA Report
Revision: 0

Date: March 2011
Section: 2

Page 5 of 6

2.7 DECONTAMINATION

Any nondedicated, nondisposable equipment involved in field sampling activities was decontaminated
before beginning work, during sampling activities and at the completion of the field activities in
accordance with SOP CTO166-16.

Field analytical equipment such as pH, conductivity, and temperature probes were rinsed first with
analyte-free water then with the sample prior to making measurements. Water level measurement

devices were rinsed with deionized water (DI) water.

2.8 WATER LEVEL MEASUREMENTS AND AQUIFER TESTING

2.8.1 Groundwater Level Measurements

A complete synoptic round of water levels from all the wells was taken prior to any groundwater
monitoring well sampling activity. The synoptic water level measurements were obtained within a 24-hour
time period. Measurements were taken with an electrical water level indicator (M-scope), using the top of
the riser pipe as the reference point to determine water depth for monitoring wells and using a surveyed
mark for staff gauge measurements. All measurements were taken in accordance with the specific SOP
contained in 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, and are provided in Appendix A of this document.

Table 2-1 contains water level/elevation data for Round 9.

2.9 FIELD CORRECTIVE ACTION

Corrective action includes the process of identifying, recommending, approving, and implementing
measures to counter unacceptable procedures or "out of QC" performance that can affect data quality,

and the process of modifying procedures to address unexpected/unusual field conditions encountered.

Corrective action in the field results when substantive changes are made to the sampling network
(i.e., more/fewer samples collected, sampling locations other than those specified, etc.) and when
sampling procedures or field analytical procedures require modification. Project personnel report all
suspected technical or QA nonconformance or suspected deficiencies of any activity or issued document
to the Field Operations Leader (FOL) or designee. The Task Order Manager (TOM) is responsible for
assessing the suspected problems in consultation with the project QA/QC Manager and for making a

decision based on the potential for the situation to affect the quality of the resulting data. If it was
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determined that the situation warranted a reportable nonconformance requiring corrective action, a
nonconformance report is initiated by the TOM. No nonconformances or suspected deficiencies occurred

during this round of field investigations.

2.10 INVESTIGATION-DERIVED WASTE HANDLING

The field investigation generated limited potentially contaminated wastes, including personal protective

equipment (PPE), purge water, and sampling equipment decontamination fluids.

All wastes were handled in accordance with the requirements for investigation-derived waste (IDW) found
in the specific IDW SOP contained in Appendix C of the approved QAPP Addendum No.2 (TtNUS, 2004).

211 SITE MANAGEMENT AND FACILITY SUPPORT

The FOL was designated as the lead in coordinating day-to-day activities during the investigation. The
FOL was responsible for ensuring that all field team members were familiar with the Addendum No. 2 to
the approved QAPP and the Health and Safety Plan (HASP). Additionally, the FOL was responsible for
all sampling operations, QA/QC, field documentation requirements, and field change orders. The FOL

reported to the TOM on a daily basis regarding the status of fieldwork.

All site preparation, mobilization/demobilization, and sampling activities were coordinated through NSA

Crane personnel through pre-visit communication and daily meetings during field work.

2.12 RECORDKEEPING

All field sampling activities were recorded electronically on sample log sheets. The Sample Log sheets
served as the overall record of field sampling activities. Information recorded in the Sample Log sheets
included data and time of sample collection at each well and surface water location, purge parameter
measurements (wells only), equipment used, and observational notes. Copies of the Sample Log sheets

are included in Appendix A.

All field forms and records were maintained electronically and eventually were docketed and incorporated
in the central project file for CTO 0377.
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MONITORING WELL CONSTRUCTION INFORMATION AND WATER LEVEL MEASUREMENTS

SWMU 12 - MINE FILL A

ROUND 8
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PAGE 1 OF 3
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umber (feet amsl) Elevation (feet bgs) (feet bgs) | (feet bgs) | (feet amsl) | (feet amsI) Zone | Depth to Watgr Depth to Watgr Depth to Watgr Depth to Wate_r Depth to Wate_r Depth to Watgr Depth to Watgr Depth to Watgr Depth to Watgr

Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation
(feet amsl) (feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feet btor) [ (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl)

MONITORING WELLS
12MWTO1 | 7/24/04 |[1312852.79/3026150.48| 724.06 726.87 35.0 24.00 34.00 700.06 690.06 Puz 11.10 715.77 9.68 717.19 9.34 717.53 9.27 717.60 11.15 715.72 10.91 715.96 9.54 717.33 9.67 717.20 10.52 716.35
12MWTO02 | 7/25/04 |[1312701.31|3026218.56| 723.57 725.64 29.0 18.00 28.00 705.57 695.57 Puz 10.02 715.62 8.63 717.01 8.32 717.32 8.25 717.39 10.19 715.45 9.85 715.79 8.53 717.11 8.66 716.98 9.60 716.04
12MWTO3 | 8/31/04 |[1312747.34|3026026.90( 732.39 734.44 26.0 15.00 25.00 717.39 707.39 Puz 16.91 717.53 16.21 718.23 16.00 718.44 15.29 719.15 15.82 718.62 16.06 718.38 15.13 719.31 15.00 719.44 15.14 719.30
12MWT04 | 9/10/04 |[1312647.57|3026082.64| 728.62 730.74 25.0 14.00 24.00 714.62 704.62 Puz 14.94 715.80 13.67 717.07 13.35 717.39 13.29 717.45 15.14 715.60 14.91 715.83 13.56 717.18 13.60 717.14 14.37 716.37
12MWTO05 9/8/04 [1312511.09(3026137.13[ 722.90 725.36 25.0 14.00 24.00 708.90 698.90 Puz 10.12 715.24 8.72 716.64 8.41 716.95 8.41 716.95 10.39 714.97 9.91 715.45 8.70 716.66 8.88 716.48 9.89 715.47
12MWTO06 | 8/15/04 |[1311833.50/3026562.65( 724.59 726.70 24.0 13.00 23.00 711.59 701.59 Puz 9.54 717.16 10.51 716.19 10.75 715.95 10.18 716.52 9.50 717.20 9.92 716.78 9.94 716.76 9.90 716.80 9.39 717.31
12MWTO7 | 8/27/04 |[1311707.13|3026615.62| 726.03 728.40 25.0 14.00 24.00 712.03 702.03 Puz 11.80 716.60 13.05 715.35 13.42 714.98 12.62 715.78 11.86 716.54 12.16 716.24 12.37 716.03 12.50 715.90 12.00 716.40
12MWTO8 | 7/25/04 |[1311609.35/3026660.10( 726.73 728.83 24.0 13.00 23.00 713.73 703.73 Puz 12.03 716.80 13.05 715.78 13.19 715.64 12.71 716.12 12.05 716.78 12.36 716.47 12.72 716.11 12.85 715.98 12.50 716.33
12MWTO09 | 8/29/04 |[1311595.76/3026580.09| 725.78 728.00 25.0 14.00 24.00 711.78 701.78 Puz 13.44 714.56 13.60 714.40 13.40 714.60 12.37 715.63 12.43 715.57 13.17 714.83 12.26 715.74 12.20 715.80 11.94 716.06
12MWT10 8/11/04 |1311456.81|3026649.95| 723.84 726.68 25.0 14.00 24.00 709.84 699.84 Puz 15.17 711.51 14.67 712.01 14.19 712.49 13.17 713.51 14.08 712.60 15.07 711.61 13.19 713.49 13.43 713.25 13.31 713.37
12MWT11 | 8/14/04 |[1313014.33|3026776.15| 738.45 740.79 25.0 14.00 24.00 724.45 714.45 Puz 15.55 725.24 12.96 727.83 12.88 727.91 13.01 727.78 15.25 725.54 14.23 726.56 12.39 728.40 11.25 729.54 10.87 729.92
12MWT12 | 8/14/04 |[1312972.30|3026791.19| 739.51 741.66 25.0 14.00 24.00 725.51 71551 Puz 13.03 728.63 10.61 731.05 9.95 731.71 10.18 731.48 12.47 729.19 11.48 730.18 10.09 731.57 10.00 731.66 10.83 730.83
12MWT13 | 7/31/04 |[1313060.01/3026835.37| 733.55 735.81 21.0 10.00 20.00 723.55 713.55 Puz 8.21 727.60 5.30 730.51 4.63 731.18 4.83 730.98 7.33 728.48 5.85 729.96 4.93 730.88 5.01 730.80 5.94 729.87
12MWT14 [ 8/31/04 [1312965.79/3026875.34| 734.54 736.67 26.0 15.00 25.00 719.54 709.54 Puz 19.51 717.16 20.05 716.62 20.75 715.92 21.28 715.39 20.30 716.37 19.42 717.25 21.22 715.45 21.30 715.37 21.29 715.38
12MWT15 | 8/31/04 |[1312876.08/3026906.85( 734.40 736.74 25.0 14.00 24.00 720.40 710.40 Puz 16.32 720.42 18.52 718.22 19.17 717.57 18.24 718.50 16.63 720.11 16.39 720.35 18.37 718.37 18.67 718.07 18.10 718.64
12MWT16 | 8/14/04 (1312096.13|3027182.94( 743.63 745.97 25.0 14.00 24.00 729.63 719.63 Puz 20.97 725.00 21.95 724.02 22.13 723.84 21.62 724.35 21.37 724.60 22.10 723.87 21.63 724.34 21.50 724.47 21.38 724.59
12MWT17 | 8/15/04 |[1312047.38|3027205.14 744.84 747.23 26.0 15.00 25.00 729.84 719.84 Puz 22.79 724.44 24.11 723.12 24.63 722.60 23.73 723.50 23.05 724.18 23.02 724.21 23.78 723.45 23.90 723.33 23.69 723.54
12MWT18 | 8/27/04 |[1312114.82|3027253.63| 743.93 745.94 26.0 15.00 25.00 728.93 718.93 Puz 21.55 724.39 22.61 723.33 23.06 722.88 22.68 723.26 21.80 724.14 21.80 724.14 22.52 723.42 22.23 723.71 22.04 723.90
12MWT19 | 8/28/04 |[1312026.45/3027292.38| 744.55 746.89 27.0 16.00 26.00 728.55 718.55 Puz 25.83 721.06 27.06 719.83 27.77 719.12 27.68 719.21 26.66 720.23 25.66 721.23 27.68 719.21 27.55 719.34 27.41 719.48
12MWT20 9/1/04 (1311919.40(3027337.61 744.40 746.56 26.0 15.00 25.00 729.40 719.40 Puz 23.86 722.70 24.97 721.59 25.35 721.21 25.45 721.11 24.47 722.09 23.89 722.67 25.35 721.21 24.42 722.14 25.01 721.55
12MWT21 | 9/12/04 |[1312878.00/3026436.50( 735.16 737.72 25.0 14.00 24.00 721.16 711.16 Puz 21.42 716.30 19.92 717.80 19.54 718.18 19.46 718.26 21.49 716.23 22.30 715.42 19.74 717.98 19.70 718.02 20.35 717.37
12MWT22 9/11/04 |1311937.84|3026901.94| 737.50 739.74 25.0 14.00 24.00 723.50 713.50 Puz 16.56 723.18 17.40 722.34 17.71 722.03 17.10 722.64 16.60 723.14 16.61 723.13 17.13 722.61 17.20 722.54 16.81 722.93
12MWT23 | 8/10/04 |[1311150.87|3027466.57| 737.29 739.75 31.0 20.00 30.00 717.29 707.29 Puz 27.20 712.55 28.22 711.53 28.65 711.10 21.89 717.86 27.52 712.23 27.00 712.75 28.09 711.66 28.10 711.65 28.05 711.70
12MWT24 | 8/10/04 |[1310974.75/3027184.02( 738.28 740.60 31.0 20.00 30.00 718.28 708.28 Puz 32.07 708.53 32.38 708.22 32.34 708.26 32.35 708.25 32.36 708.24 31.98 708.62 32.33 708.27 32.38 708.22 32.36 708.24
12MWT24A| 8/16/04 |1310968.91|3027192.97| 737.99 740.53 54.0 44.00 54.00 693.99 683.99 Puz 34.68 705.85 35.00 705.53 35.23 705.30 34.93 705.60 35.13 705.40 34.07 706.46 34.87 705.66 34.51 706.02 34.53 706.00
12MWT25 9/12/04 |1313924.59|3026269.42| 746.55 748.66 26.0 15.00 25.00 731.55 721.55 Puz 17.80 730.86 17.35 731.31 17.35 731.31 16.55 732.11 16.81 731.85 16.87 731.79 16.59 732.07 16.70 731.96 17.43 731.23
12MWT26 | 9/12/04 |[1313638.57|3025981.12( 741.64 743.72 25.0 14.00 24.00 727.64 717.64 Puz 10.56 733.16 10.91 732.81 11.01 732.71 10.02 733.70 9.79 733.93 10.31 733.41 10.10 733.62 10.10 733.62 9.98 733.74
12MWT27 9/2/04 |1313736.63|3026477.23| 738.42 740.52 26.0 15.00 25.00 723.42 713.42 Puz 10.96 729.56 9.35 731.17 9.24 731.28 9.18 731.34 10.02 730.50 9.81 730.71 9.15 731.37 9.21 731.31 9.44 731.08




TABLE 2-1

MONITORING WELL CONSTRUCTION INFORMATION AND WATER LEVEL MEASUREMENTS

SWMU 12 - MINE FILL A

ROUND 8
NSA CRANE
CRANE, INDIANA
PAGE 2 OF 3
Top of Riser Screened Interval Round 1 Round 2 Round 3 Round 4 Round 5 Round 6 Round 7 Round 8 Round 9
Well or Install Northing Easting Grour_1d Refeor:ence Total Wat?r- October 17, 2004 December 15, 2004 January 18, 2005 May 18, 2005 August 10, 2005 November 29, 2005 May 5, 2006 April 10, 2007 April 21, 2010
NGauge Date (feet) (feet) Elevation Point Depth o Top Bottom Top Bottom Bearing
umber (feet amsl) Elevation (feet bgs) (feet bgs) | (feet bgs) | (feet amsl) | (feet amsI) Zone | Depth to Watgr Depth to Watgr Depth to Watgr Depth to Wate_r Depth to Wate_r Depth to Watgr Depth to Watgr Depth to Watgr Depth to Watgr
Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation
(feet amsl) (feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feet btor) [ (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl)

12MWT28 | 8/30/04 |[1313506.96/3026352.09| 743.27 745.53 26.0 15.00 25.00 728.27 718.27 Puz 12.96 732.57 12.78 732.75 12.78 732.75 11.8 733.73 12.10 733.43 12.61 732.92 12.04 733.49 11.90 733.63 11.48 734.05
12MWT29 [ 9/10/04 |[1312653.54|3026079.78 729.13 731.23 89.0 70.00 88.00 659.13 641.13 Pmz 59.97 671.26 61.20 670.03 61.34 669.89 59.83 671.40 58.83 672.40 59.00 672.23 58.98 672.25 59.12 672.11 59.82 671.41
12MWT30 | 8/29/04 |[1311604.34|3026576.32| 725.67 727.59 90.5 70.00 90.00 655.67 635.67 Pmz 92.71 634.88 92.74 634.85 92.69 634.90 92.56 635.03 92.59 635.00 92.76 634.83 92.67 634.92 92.59 635.00 90.32 637.27
12MWT31 [ 8/30/04 |[1312970.99/3026872.87| 734.55 736.75 89.0 68.00 88.00 666.55 646.55 Pmz 85.17 651.58 68.86 667.89 68.72 668.03 67.87 668.88 61.18 675.57 68.40 668.35 67.80 668.95 67.75 669.00 67.40 669.35
12MWT32 9/1/04 [1312015.49(3027297.24| 744.51 747.44 100.0 79.00 99.00 665.51 645.51 Pmz 68.55 678.89 85.93 661.51 86.11 661.33 84.75 662.69 84.99 662.45 85.31 662.13 84.60 662.84 84.50 662.94 84.40 663.04
12MWT33 9/2/04 [1313725.86(3026481.26 738.32 740.49 95.0 74.00 94.00 664.32 644.32 Pmz 44.99 695.50 42.44 698.05 41.80 698.69 41.34 699.15 43.30 697.19 43.31 697.18 41.26 699.23 40.91 699.58 41.66 698.83
12MWT34 | 8/13/04 |1310967.35(3027183.73[ 738.02 740.52 87.0 76.00 86.00 662.02 652.02 Pmz 88.42 652.10 88.32 652.20 88.12 652.40 87.98 652.54 87.95 652.57 88.09 652.43 88.00 652.52 87.90 652.62 87.90 652.62
12MWT35 | 8/27/04 |[1312711.38/3027111.95( 732.17 734.64 27.0 16.00 26.00 716.17 706.17 Puz 12.33 722.31 12.53 722.11 12.70 721.94 12.11 722.53 11.90 722.74 11.85 722.79 12.36 722.28 12.49 722.15 12.43 722.21
12MWT36 8/27/04 |1312466.54|3027186.16] 736.51 738.63 26.0 15.00 25.00 721.51 711.51 Puz 13.15 725.48 14.19 724.44 14.58 724.05 14.12 72451 13.17 725.46 13.39 725.24 14.19 724.44 14.20 724.43 14.02 724.61
12MWT37 | 7/29/04 |[1311630.57|3027496.41| 736.35 738.77 25.0 14.00 24.00 722.35 712.35 Puz 22.20 716.57 25.74 713.03 26.24 712.53 25.98 712.79 23.51 715.26 25.16 713.61 26.26 712,51 26.25 712.52 26.24 712.53
12MWT38 [ 9/11/04 |[1312353.89/3026531.17( 726.05 728.03 25.0 14.00 24.00 712.05 702.05 Puz 10.03 718.00 10.64 717.39 10.63 717.40 9.69 718.34 9.46 718.57 9.95 718.08 9.62 718.41 9.50 718.53 9.01 719.02
12MWT39 | 7/30/04 |[1311015.63|3027662.97| 735.33 737.64 35.0 24.00 34.00 711.33 701.33 Puz 35.83 701.81 36.05 701.59 35.82 701.82 35.56 702.08 35.50 702.14 35.51 702.13 35.39 702.25 35.25 702.39 34.76 702.88
12MWT40 [ 8/12/04 [1310616.56/3027037.67| 725.37 727.50 29.0 18.00 28.00 707.37 697.37 Puz 22.23 705.27 23.11 704.39 23.18 704.32 23.04 704.46 23.83 703.67 24.50 703.00 24.00 703.50 23.15 704.35 26.13 701.37
12MWT41 | 10/27/04 |1310642.00/3026376.75[ 621.30 622.97 35.0 24.00 34.00 597.30 587.30 Mgd NA NA 20.33 602.64 20.42 602.55 19.75 603.22 20.10 602.87 20.07 602.90 19.55 603.42 19.51 603.46 19.72 603.25
12MWT42 9/1/04 | 1312364.70|3026127.28| 717.93 720.22 29.0 13.00 28.00 704.93 689.93 Puz 15.03 705.19 13.02 707.20 12.13 708.09 11.69 708.53 13.67 706.55 14.07 706.15 11.88 708.34 11.73 708.49 12.15 708.07
12MWT43 | 11/12/04 [1310955.52|3026125.55| 677.03 679.01 81.0 65.00 80.00 612.03 597.03 Puz NA NA 78.15 600.86 78.56 600.45 78.19 600.82 - NA 78.12 600.89 78.28 600.73 78.35 600.66 78.29 600.72
12MWT44 | 10/27/04 |1310276.64|3026617.87| 624.81 626.69 35.5 25.00 35.00 599.81 589.81 Mgd NA NA 26.25 600.44 26.58 600.11 26.14 600.55 26.60 600.09 26.45 600.24 26.22 600.47 26.15 600.54 26.46 600.23
12MWT45 | 10/29/04 [1313384.30/3027614.01| 688.37 691.07 25.0 14.00 24.00 674.37 664.37 Pmz NA NA 17.07 674.00 16.03 675.04 15.62 675.45 19.97 671.10 20.31 670.76 14.79 676.28 15.05 676.02 15.29 675.78
12MWT46 | 10/30/04 |1312828.63|3027864.12| 673.31 675.67 245 14.00 24.00 659.31 649.31 Pmz NA NA 16.07 659.60 16.02 659.65 15.80 659.87 21.66 654.01 18.51 657.16 17.19 658.48 17.90 657.77 26.30 649.37
12MWT47 | 10/31/04 [1312455.99|3028025.00| 660.79 663.12 25.0 14.00 24.00 646.79 636.79 Pmz NA NA 12.85 650.27 12.67 650.45 14.00 649.12 16.02 647.10 15.68 647.44 12.97 650.15 12.45 650.67 14.00 649.12
12MWT48 | 11/9/04 |1312052.61|3028122.50| 647.84 650.05 30.0 19.00 29.00 628.84 618.84 Pmz NA NA 30.50 619.55 30.41 619.64 30.36 619.69 30.34 619.71 30.27 619.78 30.34 619.71 30.32 619.73 30.49 619.56
12MWT49 | 11/10/04 [1310956.27|3028138.17| 616.96 619.25 30.0 19.00 29.00 597.96 587.96 Mgd NA NA 30.03 589.22 25.66 593.59 26.24 593.01 27.92 591.33 27.04 592.21 26.24 593.01 25.40 593.85 26.21 593.04
12MWT50 | 10/29/04 [1310582.27/3028100.87| 606.85 609.01 35.0 24.00 34.00 582.85 572.85 Mgd NA NA DRY NA 35.34 573.67 34.76 574.25 34.60 574.41 35.30 573.71 35.15 573.86 35.35 573.66 35.32 573.69
WES-7-1-81] 10/3/81 |1309481.87(3026477.49| 628.95 631.95 41.5 27.02 36.20 601.93 592.75 Plz NA NA NA NA 20.41 611.54 19.86 612.09 23.70 608.25 NA NA NA NA NA NA 20.52 611.43
WES-7-2-81| 10/6/81 |1309501.85(3026589.93| 601.72 604.72 35.0 20.27 29.62 581.45 572.10 Mgd NA NA NA NA 34.26 570.46 33.93 570.79 35.99 568.73 NA NA NA NA NA NA 34.20 570.52
WES-7-3-81| 10/6/81 |1309677.40(3026457.16| 596.22 599.22 38.0 23.40 32.72 572.82 563.50 Mgd NA NA NA NA 28.82 570.40 27.11 572.11 29.15 570.07 NA NA NA NA NA NA 27.18 572.04
WES-7-4-81| 10/12/81 |1309586.54(3026531.10| 595.22 598.22 39.0 24.31 33.64 570.91 561.58 Mgd NA NA NA NA 26.53 571.69 26.23 571.99 NA NA NA NA NA NA NA NA 26.50 571.72
WES-7-5-81] 11/5/81 |1309640.94(3026503.16| 593.50 596.50 39.0 24.30 33.65 569.20 559.85 Mgd NA NA NA NA 24.25 572.25 23.98 572.52 26.14 570.36 NA NA NA NA NA NA 24.21 572.29




TABLE 2-1

MONITORING WELL CONSTRUCTION INFORMATION AND WATER LEVEL MEASUREMENTS

SWMU 12 - MINE FILL A

ROUND 8
NSA CRANE
CRANE, INDIANA
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Top of Riser Screened Interval Round 1 Round 2 Round 3 Round 4 Round 5 Round 6 Round 7 Round 8 Round 9
Well or . . Ground or Total Water- October 17, 2004 December 15, 2004 January 18, 2005 May 18, 2005 August 10, 2005 November 29, 2005 May 5, 2006 April 10, 2007 April 21, 2010
Install Northing Easting . Reference :
Gauge Date (feet) (feet) Elevation Point Depth To Bottom To Bottom Bearing
Number (feet amsl) Elevation (feet bgs)(“ (feet l? )| feet bgs) | (reet a’:nsl) (feet amsl) Zone | Depth to Water Depth to Water Depth to Water Depth to Water Depth to Water Depth to Water Depth to Water Depth to Water Depth to Water
(feet amsl) 9 9 Water Elevation Water Elevation Water Elevation 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) [ (feet amsl) | (feet btor) | (feet amsl) | (feet btor) [ (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl)
STAFF GAUGES
12SGO1 | 10/14/04 |1313149.25|3026817.59 NA 730.97 NA NA NA NA NA NA NA NA 3.19 NA Dry NA Dry NA Dry NA 3.20 727.77 Dry NA Dry NA Dry NA
12SG02 | 10/14/04 |1312731.07|3027125.37 NA 731.64 NA NA NA NA NA NA NA NA Dry NA Dry NA Dry NA Dry NA Dry NA Dry NA Dry NA Dry NA
12SG03 | 10/14/04 |1312335.43|3027317.19 NA 735.03 NA NA NA NA NA NA NA NA 1.87 NA Dry NA 1.92 733.11 Dry NA 1.85 733.18 1.10 733.93 1.90 733.13 Dry NA
125G04 10/14/04 |1311657.15(3027481.28 NA 736.72 NA NA NA NA NA NA NA NA 4.50 NA Dry NA 4.11 732.61 Dry NA 4.11 732.61 4.12 732.60 4.10 732.62 Dry NA
12SGO05 | 10/14/04 |1310844.41|3026971.44 NA 724.28 NA NA NA NA NA NA NA NA Dry NA Dry NA Dry NA Dry NA 2.50 721.78 Dry NA Dry NA Dry NA
12SG06 10/14/04 |1312141.14|3026445.52 NA 713.38 NA NA NA NA NA NA NA NA 3.75 NA 3.95 NA Dry NA Dry NA 3.50 709.88 Dry NA 3.27 710.11 Dry NA
12SG07 | 10/14/04 |1312447.98|3026302.90 NA 713.45 NA NA NA NA NA NA NA NA 4.28 NA 4.26 NA 4.27 709.18 Dry NA 4.24 709.21 3.87 709.58 4.25 709.20 Dry NA
12SG08 10/14/04 |1316378.17(3028951.05 NA 668.56 NA NA NA NA NA NA NA NA 5.05 NA 5.23 NA 5.74 662.82 Dry NA 6.45 662.11 5.86 662.70 6.08 662.48 5.72 662.84
12SG09 | 10/14/04 |1308584.68|3028722.93 NA 529.35 NA NA NA NA NA NA NA NA 17.24 NA 17.40 NA 17.40 511.95 17.55 511.80 17.48 511.87 17.43 511.92 17.23 512.12 17.68 511.67
12SG10 10/14/04 | 1307698.34(3029600.29 NA 517.21 NA NA NA NA NA NA NA NA 14.58 NA 14.69 NA 14.69 502.52 15.05 502.16 14.25 502.96 14.52 502.69 14.54 502.67 14.65 502.56
12SG11 | 10/14/04 |1305640.98|3027744.30 NA 513.47 NA NA NA NA NA NA NA NA 20.00 NA 19.94 NA 19.90 493.57 20.05 493.42 19.71 493.76 19.95 493.52 19.68 493.79 20.01 493.46
12SG12 | 10/14/04 |1308475.83|3027438.49 NA 538.45 NA NA NA NA NA NA NA NA 6.02 NA 6.05 NA 6.06 532.39 Dry NA 6.05 532.40 6.05 532.40 5.98 532.47 8.05 530.40
Notes:

1 = Total depth of boring, total depth of well may be less.
amsl = Above mean sea level (NAVD88).
bgs = Below ground surface.
btor = Below top of riser/reference point.
Mgd = Mississippi glen dean water-bearing zone
NA = Not applicable.
NAVD = North American Vertical Datum
Puz = Upper Pennsylvanian water-bearing zone
Plz = Lower Pennsylvanian water-bearing zone




TABLE 2-2

SUMMARY OF ENVIRONMENTAL SAMPLES AND LABORATORY ANALYSES
SWMU 12 - MINE FILL A
ROUND 8
NSA CRANE
CRANE, INDIANA

Analytical Fraction

Sample

Number RDX Degradation

Explosiv Nitrate/Nitrit
plosives Products ate/ €

Reasoning Why Sample
Was Not Collected

Groundwater (Round 8)

12GWTO0308

12GWT0608

12GWT0908

12GWT1008

12GWT1108

12GWT1208

12GWT1608

12GWT1708

12GWT1808

12GWT2008

12GWT2208

12GWT2308

12GWT2808

12GWT30 Dry Well

12GWT3108

12GWT3208

12GWT3608

12GWT3808

12GWT4108

12GWT4208

12GWT4708

B[ [><]>x<|><|<|><[O|>x|>[><|>x|>x<|><]>x]|><|><|>|><|><]|x
D[ [><]><|><|<|><[Of>x|>[><|>x<|>x<|><]>x]|><|><|>|><|><]|x
B><><><><><><><O><><><><><><><><><><><><><

GW TOTALS

Surface Water (Round 8)

125W0908

12SW1108

12SW 1406

12S5W2408

125W2508

12SW2708

12SW3105

12SW3407

00 | XX XXX X[ X XX X | X<
00 | XX XXX X[ X XX XX
00 | X X XXX XX XX [ <

SW TOTALS

X = Sample was collected as proposed.
O = Sample not collected.
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3.0 DATA PRESENTATION

This section presents the analytical results for groundwater and surface water sampling conducted in
Round 8 at SMWU 12 (see Tables 3-1 to 3-6). Analytical results for Rounds 1 through 7 are also
provided to support the data evaluation discussed in Section 4. Appendix D contains a summary of

analytical results for groundwater and surface water samples collected in Round 8.

The SWMU 12 RFI determined that explosives contamination remains in soil around SWMU 12 buildings
and have migrated to groundwater and surface water. Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) was
identified as the most frequently detected explosive in groundwater and surface water. Therefore, RDX is
considered a parent compound for evaluating the effectiveness of natural attenuation at SWMU 12. Over
time, natural attenuation should reduce the mass and concentration of the parent compound in soil and
groundwater. During the natural attenuation process, the parent compound should decompose in stages
to other well-defined intermediate products, such as the nitroso derivatives hexahydro-1-nitroso-3,5-
dinitro-1,3,5-triazine (MNX), hexahydro-1,3-dinitroso-5-nitro-1,3,5-triazine (DNX), and hexahydro-1,3,5-
trinitroso-1,3,5-triazine (TNX). As a result, the presentation and interpretation of analytical results in

Sections 3 and 4 for SWMU 12 monitoring will focus on RDX and its associated degradation by-products.

3.1 GROUNDWATER DATA

Groundwater analytical results for Rounds 1 through 8 at SWMU 12 are presented in Tables 3-1, 3-3, and
3-4 for select monitoring well locations in the Upper and Middle Pennsylvania, and the Mississippi Glen
Dean Water Bearing Zones, respectively. These tables show a listing of concentrations for explosives,
explosive degradation by-products, and miscellaneous field parameters. Descriptive statistics for Round
8 samples are presented in Table 3-2 for the Pennsylvania Upper Water (Puz) Bearing Zone. There were
no positive detections in the Pennsylvania Middle (Pmz) and Mississippi Glen Dean (Mgd) water bearing
zones in Round 8. As a result, there are no descriptive statistics for these water bearing zones.
Concentrations are presented in micrograms per liter (ug/L), along with data validation qualifiers, as
applicable. Due to the staggered nature of the groundwater sampling, not all wells were sampled in each

of the eight rounds of sampling.

3.11 Pennsylvania Upper Water Bearing Zone (Puz)

Monitoring results for Round 8 groundwater sampling at the Puz monitoring wells are presented in Table
3-1. As shown in Table 3-1, explosives were detected at Puz wells 12MWTO06, 12MWT09, 12MWT10,
12MWT11, 12MWT12, 12MWT16, 12MWT17, 12MWT18, 12MWT20, 12MWT22, 12MWT36, 12MWT38,
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and 12MWT42 in Round 8. Explosives were not detected at wells 12MWTO03, 12MWT23, and 12MWT28.
Well location 12MWT28 is considered to be upgradient of SWMU 12.

The most frequently detected explosives in Round 8 were RDX and octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine (HMX). Groundwater concentrations were highest for RDX and ranged from 2.59J ug/L in the
sample from well 12MWT18 to 1,150J pg/L in the sample from well 12MWT11. High concentrations of
RDX were also detected in the samples from wells 12MWT06 (600J pg/L), 12MWT09 (253 ug/L),
12MWT12 (403J pg/L), 12MWT16 (710 pg/L), and 12MWT17 (616 pg/L). HMX concentrations ranged
from 0.404J pg/L in the sample from well 12MW038 to 118J pg/L in the sample from well 12MWT11. All
other HMX sample concentrations were less than 70 ug/L. In addition to RDX and HMX, several
explosives were detected in the samples from monitoring wells 12MWT06, 12MWTO09, 12MWT10,
12MWT11, 12MWT12, 12MWT16, 12MWT17, 12MWT20, and 12MWT22. The additional explosives
included 1,3,5-trinitrobenzene, 2,4,6-trinitrotoluene, 2,4-dinitrotoluene, 2,6-dinitrotoluene,
1-3-dinitrobenzene, 2-amino-4,6-dinitrotoluene, and 4-amino-2,6-dinitrotoluene. Table 3-2 presents

descriptive statistics for the Puz monitoring results in Round 8.

3.1.2 Pennsylvania Middle Water Bearing Zone (Pmz)

Monitoring results for sampling at the Pmz wells are presented in Table 3-3. There were no detections of

explosives in Round 8.

3.1.3 Mississippi Glen Dean Water Bearing Zone (Mgd)

Round 8 monitoring results for sampling conducted in the Mgd water bearing zone are presented in

Table 3-4. There were no detections of explosives in Round 8.

3.2 SURFACE WATER DATA

Surface water analytical results for Round 8 are presented in Table 3-5, along with a statistical summary
in Table 3-6. In Round 8, explosives were detected in the samples collected from locations 12SW09,
12SW11, 112SW14, 12SW24, 12SW25 12SW27, 112SW31 and 12SW34. RDX and HMX were the only

explosives detected. No degradation by-products were detected in any of the samples.

RDX concentrations ranged from 0.3J pg/L in samples from locations 12SW14, 12SW24, 12SW25,
12SW27 and 12SW31 to 14.4 ug/L in the sample from location 12SW34. HMX concentrations ranged
from 0.4J pg/L in samples from locations 12SW11, 12SW14, 12SW24, 12SW25, 12SW27 and 12SW31
to 7.17 pg/L in the sample from location 12SW34.

031112/P 3-2 CTO 48



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

TABLE 3-1

ROUNDS 1 THROUGH 8 IN THE PENNSYLVANIA UPPER WATER BEARING ZONE

NSA CRANE
CRANE, INDIANA
PAGE 1 OF 8
Location 12MWTO03 12MWTO06
Round 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Date 09/27/2004 03/03/2005 05/22/2005 08/29/2005 12/06/2005 05/18/2006 04/12/2007 04/27/2010 09/14/2004 02/21/2005 05/21/2005 08/26/2005 11/29/2005 05/18/2006 04/15/2007 04/26/2010
Explosives Units
1,3,5-TRINITROBENZENE UG/L 0.27 U 0.284 U 0.264 U 0.27 U 0.26 U 0.25 U 0.28 U 0.2 U 16 19 15 23 J 26 12 11 1.06 J
1,3-DINITROBENZENE 0.27 U 0.284 U 0.264 U 0.27 U 0.26 U 0.25 U 0.28 U 0.2 U 8 8.9 7.4 10 J 12 7.2 7.9 0.883 J
2,4,6-TRINITROTOLUENE 0.27 U 0.284 U 0.264 U 0.27 UJ 0.26 U 0.25 U 0.28 U 0.2 U 160 170 140 210 J 200 120 140 9.65 J
2,4-DIAMINO-6-NITROTOLUENE 0.27 U 0.284 U 0.27 U 0.2 U 4.9 J 7.8 J 7.5 J
2,4-DINITROTOLUENE 0.27 U 0.284 U 0.264 U 0.27 U 0.26 U 0.25 U 0.28 U 0.2 U 2.4 J 0.24 U 0.269 5.4 J 5.3 0.25 3.2 J 0.345 J
2,6-DIAMINO-4-NITROTOLUENE 0.27 U 0.284 U 0.27 U 0.2 U 0.255 U 0.24 U 0.26 U 0.2 U
2,6-DINITROTOLUENE 0.27 U 0.284 U 0.264 U 0.27 U 0.26 U 0.25 U 0.28 U 0.2 U 9.8 J 0.24 U 12 15 J 0.25 25 0.29 U 1.35 J
2-AMINO-4,6-DINITROTOLUENE 0.27 U 0.284 U 0.264 U 0.27 U 0.26 U 0.25 U 0.28 U 0.2 U 32 J 40 J 68 82 J 110 28 0.29 U 1.94 J
2-NITROTOLUENE 0.27 U 0.284 U 0.264 U 0.27 U 0.26 U 0.25 U 0.28 U 0.4 U 0.255 U 0.24 U 0.269 0.26 U 0.25 0.25 0.29 U 0.4 U
3,5-DINITROANILINE 0.27 U 0.284 U 0.27 U 4.6 9.4 9.7 J
3-NITROTOLUENE 0.27 U 0.284 U 0.264 U 0.27 U 0.26 U 0.25 U 0.28 U 0.4 U 0.255 U 0.24 U 0.269 0.26 U 0.25 0.25 0.29 U 0.4 U
4,4'-TN-AZOXY 0.532 U 0.568 U 0.53 U 0.51 U 0.48 U 0.52 U
4-AMINO-2,6-DINITROTOLUENE 0.27 U 0.284 U 0.264 U 0.27 U 0.26 U 0.25 U 0.28 U 0.2 U 34 53 62 71 J 64 35 29 3.44 J
4-NITROTOLUENE 0.27 U 0.284 U 0.264 U 0.27 U 0.26 U 0.25 U 0.28 U 0.4 U 0.255 U 5.8 J 0.269 6.7 J 0.25 0.25 0.29 U 0.4 U
DNX 0.27 U 0.284 U 0.27 U 0.4 U 1.6 J 1.9 J 1.7 J 0.4 U
HMX 0.27 U 0.284 U 0.264 U 0.27 U 0.26 U 0.25 U 0.98 0.4 U 400 530 420 520 J 580 390 450 36 J
MNX 0.27 U 0.284 U 0.27 U 0.4 U 23 30 21 J 0.4 U
NITROBENZENE 0.27 U 0.284 U 0.264 U 0.27 U 0.26 U 0.25 U 0.28 U 0.2 U 0.255 U 0.24 U 0.269 0.26 U 0.25 0.25 0.29 U 0.2 U
RDX 0.27 U 0.284 U 0.264 U 0.27 U 0.26 U 0.25 U 0.28 U 0.4 U 6300 J 7200 5000 5400 J 6100 4800 5500 600 J
TETRYL 0.27 U 0.284 U 0.264 U 0.27 U 0.26 U 0.25 U 0.28 U 0.4 U 0.255 U 0.24 U 0.269 17 R 0.25 0.25 0.29 U 0.4 U
TNX 0.27 U 0.284 U 0.27 U 0.4 U 0.255 U 0.74 J 0.26 U 0.4 U
Field Parameters
TEMPERATURE C 12.55 16.3 19.34 14.5 9.1 14.56 17.35 11.39 13.69 16.66 13.78 12.1 11.62
DISSOLVED OXYGEN MG/L 12.29 1.05 2.5 5.67 3.51 1.01 6.2
DISSOLVED OXYGEN - METER 3.32 0.98 1.36 1.27 0.63 2.08
CONDUCTIVITY MS/CM 1.91 0.576
SPECIFIC CONDUCTANCE 1.425 1.205 1.151 1.97 1.79 0.282 0.265 0.317 0.303 0.582 0.501
OXIDATION REDUCTION POTENTIAL MV 26 66 553.6 43 34 186.2 65 91 253.7 435.5 313 247 68.9
TURBIDITY NTU 7.71 290 18 2.5 1.17 5.8 0.75 0.28 0.1 0.6 0 0.95 1.0
PH S.U. 6.32 6.07 5.42 6.46 6.21 6.19 5.85 5.2 4.17 4.91 4.63 4.97 4.82
Miscellaneous Parameters
AMMONIA-N MG/L 0.15 0.005 U 0.01 UJ
NITRITE/NITRATE-N 0.05 U 0.025 U 0.025 U 0.05 U 3.3 J 1.8 0.025 U 1.1 1.2
TOTAL ORGANIC CARBON 1.9 5.9
PERCHLORATE UG/L 0.2 U 0.2 U




TABLE 3-1

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, AND MISCELLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER
ROUNDS 1 THROUGH 8 IN THE PENNSYLVANIA UPPER WATER BEARING ZONE

NSA CRANE
CRANE, INDIANA
PAGE 2 OF 8
Location 12MWTO09 12MWT10

Round 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Date 09/10/200: 03/02/200¢ 05/21/200: 08/26/200¢ 12/03/2005 05/09/2006 04/12/2007 04/26/2010 09/25/2004 02/07/2005 05/19/2005 08/26/2005 12/03/2005 05/20/2006 04/15/2007 04/27/2010
Explosives Units
1,3,5-TRINITROBENZENE UG/L 0.264 U 0.271 U 0.25 U 0.25 U 0.271 U 0.25 U 0.27 U 0.2 U 0.27 U 0.264 U 0.248 U 0.26 U 0.26 U 0.25 U 0.24 U 0.2 U
1,3-DINITROBENZENE 0.264 U 0.271 U 0.25 U 0.25 U 0.271 U 0.25 U 0.27 U 0.2 U 0.27 U 0.264 U 0.248 U 0.26 U 0.26 U 0.25 U 0.24 U 0.2 U
2,4,6-TRINITROTOLUENE 0.264 U 0.271 U 0.25 U 0.31 R 0.271 U 0.25 U 0.27 U 0.2 U 0.27 U 0.264 U 0.248 U 0.26 U 0.26 U 0.25 U 0.24 U 0.2 U
2,4-DIAMINO-6-NITROTOLUENE 0.264 U 0.271 U 0.25 U 0.27 U 0.264 U 0.26 U 0.2 U
2,4-DINITROTOLUENE 0.264 U 0.271 U 0.25 U 0.25 U 0.271 U 0.25 U 0.27 U 0.2 U 0.27 U 0.264 U 0.248 U 0.26 U 0.26 U 0.25 U 0.24 U 0.2 U
2,6-DIAMINO-4-NITROTOLUENE 0.264 U 0.271 U 0.25 U 0.2 U 0.27 U 0.264 U 0.26 U 0.2 U
2,6-DINITROTOLUENE 0.264 U 0.34 J 0.25 U 0.29 J 0.271 U 0.25 U 0.27 U 0.2 U 0.27 U 0.264 U 0.248 U 0.26 U 0.26 U 0.25 U 0.24 U 0.2 U
2-AMINO-4,6-DINITROTOLUENE 5.4 J 4 J 4 J 5.2 J 4.5 J 6.3 J 3.4 J 1.46 J 0.27 U 0.264 U 0.248 U 0.26 U 0.26 U 0.25 U 0.24 U 0.2 U
2-NITROTOLUENE 0.264 U 0.271 U 0.25 U 0.25 U 0.271 U 0.25 U 0.27 U 0.4 U 0.27 U 0.264 U 0.248 U 0.26 U 0.26 U 0.25 U 0.24 U 0.4 U
3,5-DINITROANILINE 0.264 U 0.271 U 0.25 U 0.27 U 0.264 U 0.26 U
3-NITROTOLUENE 0.264 U 0.271 U 0.25 U 0.25 U 0.271 U 0.25 U 0.27 U 0.4 U 0.27 U 0.264 U 0.248 U 0.26 U 0.26 U 0.25 U 0.24 U 0.4 U
4,4'-TN-AZOXY 0.528 U 0.542 U 0.5 U 0.538 U 0.528 U 0.52 U
4-AMINO-2,6-DINITROTOLUENE 7.3 5.2 4.6 5.8 5.3 5.4 3.4 4.28 J 0.27 U 0.264 U 0.248 U 0.26 U 0.26 U 0.25 U 0.24 U 0.534 J
4-NITROTOLUENE 0.264 U 0.271 U 0.25 U 0.25 U 0.271 U 0.25 U 0.27 U 0.4 U 0.27 U 0.264 U 0.248 U 0.26 U 0.26 U 0.25 U 0.24 U 0.4 U
DNX 0.264 U 0.271 U 0.25 uJ 0.4 U 0.27 U 0.264 U 0.26 U 0.4 U
HMX 65 64 52 61 54 54 48 28.2 6.6 7.6 J 5.8 6.8 8.3 6.7 7.2 3.9
MNX 0.264 U 0.33 J 0.82 J 0.4 U 0.39 J 0.33 J 0.35 J 0.4 U
NITROBENZENE 0.264 U 0.271 U 0.25 U 0.25 U 0.271 U 0.25 U 0.27 U 0.2 U 0.27 U 0.264 U 0.248 U 0.26 U 0.26 U 0.25 U 0.24 U 0.2 U
RDX 480 J 510 370 460 390 390 330 253 22 30 33 37 56 35 31 13.4
TETRYL 0.264 U 0.271 U 0.25 U 0.25 U 0.271 U 0.25 U 0.27 U 0.4 U 0.27 U 0.264 U 0.248 U 0.26 U 0.26 U 0.25 U 0.24 U 0.4 U
TNX 0.264 U 0.271 U 0.25 U 0.4 U 0.27 U 0.264 U 0.26 U 0.4 U
Field Parameters
TEMPERATURE C 18.78 10.31 14.69 18.97163 13.5 9.7 17.5 12.1 15.02 16.87 12.81 11.17 12.22
DISSOLVED OXYGEN MG/L 4.61 5.57 2.26 3.57 4.78 5.26 0.52 2.71
DISSOLVED OXYGEN - METER 0.99 2.38 0.58 0.81 2.35
CONDUCTIVITY MS/CM 0.58 0.98
SPECIFIC CONDUCTANCE 0.403 0.313 0.257 0.264 0.403 0.724 0.57 0.587 550 0.97 0.438
OXIDATION REDUCTION POTENTIAL MV 140 370.2 375 163 427 372 149 387 354 488.7 339 339 85.6
TURBIDITY NTU 6.99 2.31 3.3 9.7 3.9 3.87 4.1 2 0.35 36 194 2.4 1.0
PH S.U. 5.04 4.25 4.26 4.5 4.43 4.26 4.64 4.5 3.83 3.29 3.17 3.86 4.12
Miscellaneous Parameters
AMMONIA-N MG/L 0.005 U 0.01 U 0.06 U 0.13
NITRITE/NITRATE-N 1.8 J 0.3 0.025 U 0.75 0.57 0.05 0.05 U 0.025 U 0.025 U 0.05 U
TOTAL ORGANIC CARBON 2.1 5.2
PERCHLORATE UG/L 0.2 U 0.2 U




TABLE 3-1

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, AND MISCELLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER
ROUNDS 1 THROUGH 8 IN THE PENNSYLVANIA UPPER WATER BEARING ZONE

NSA CRANE
CRANE, INDIANA
PAGE 3 OF 8
Location 12MWT11 12MWT12
Round 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Date 09/13/2004 02/22/2005 05/19/2005 08/23/2005 12/15/2005 05/20/2006 04/15/2007 05/01/2010 09/14/2004 02/22/2005 05/19/2005 08/23/2005 12/14/2005 05/19/2006 04/14/2007 04/24/2010
Explosives Units
1,3,5-TRINITROBENZENE UG/L 110 110 99 130 100 95 110 50.4 J 0.26 U 0.24 U 0.269 U 0.27 U 0.36 0.25 U 0.25 2 U
1,3-DINITROBENZENE 4 6.3 7.5 9.4 10 10 11 7.12 J 0.26 U 0.24 U 0.269 U 0.27 U 0.26 0.25 U 0.25 0.2 U
2,4,6-TRINITROTOLUENE 110 110 110 160 120 140 160 62.1 J 1.4 2.9 0.32 J 6.1 11 0.25 U 15 0.702 J
2,4-DIAMINO-6-NITROTOLUENE 69 J 75 J 77 R 0.2 U 0.67 J 0.24 U 0.27 U
2,4-DINITROTOLUENE 2.8 J 0.24 U 0.264 U 4.4 R 3.8 0.25 U 4.1 J 1.44 J 0.26 U 0.24 U 0.269 U 0.27 U 0.26 0.25 U 0.25 0.2 U
2,6-DIAMINO-4-NITROTOLUENE 0.266 U 0.24 U 0.26 U 0.2 U 0.26 U 0.24 U 0.27 U 0.2 U
2,6-DINITROTOLUENE 8.1 J 0.24 U 11 0.26 U 18 25 U 0.24 U 6.64 J 0.29 J 0.24 U 0.269 U 0.27 U 0.26 0.25 U 0.25 0.2 U
2-AMINO-4,6-DINITROTOLUENE 39 J 31 J 52 J 34 J 36 21 J 0.24 U 32.4 J 6.1 J 5.3 J 4.2 J 7.7 J 8.4 3.7 J 5.5 2.51 J
2-NITROTOLUENE 0.45 J 0.24 U 0.264 U 0.26 U 0.271 0.25 U 0.24 U 0.4 U 0.26 U 0.24 U 0.269 U 0.27 U 0.26 0.25 U 0.25 0.4 U
3,5-DINITROANILINE 11 12 J 13 0.91 J 0.92 J 1.7
3-NITROTOLUENE 0.266 U 0.24 U 0.264 U 0.26 U 0.271 0.25 U 0.24 U 0.4 U 0.26 U 1.6 J 0.269 U 0.27 U 0.26 0.25 U 0.25 0.4 U
4,4'-TN-AZOXY 0.532 U 0.48 U 0.53 U 0.52 U 0.48 U 0.53 U
4-AMINO-2,6-DINITROTOLUENE 78 J 43 41 50 J 47 38 J 24 41.5 R 6.9 6.4 4.2 11 10 4.5 5.5 4.2 J
4-NITROTOLUENE 0.266 U 0.24 U 4.1 R 0.26 U 0.271 0.25 U 0.24 U 0.4 U 0.26 U 0.24 U 0.269 U 0.27 U 0.26 0.25 U 0.25 0.4 U
DNX 0.266 U 1.9 J 0.26 U 0.4 U 1.3 J 0.36 J 0.39 R 0.4 U
HMX 490 530 430 560 550 520 450 118 J 120 89 J 98 74 70 110 120 68.9 J
MNX 10 J 2.4 J 14 J 0.4 U 7.8 4.8 4.2 0.4 U
NITROBENZENE 0.266 U 0.24 U 0.264 U 0.26 U 0.271 0.25 U 0.24 U 0.2 U 0.26 U 0.24 U 0.269 U 0.27 U 0.26 0.25 U 0.25 0.2 U
RDX 3900 J 4900 4100 5000 4700 4600 4000 1150 J 480 J 380 390 270 280 340 420 403 J
TETRYL 0.266 U 0.24 U 0.264 U 0.26 U 0.271 0.25 U 0.24 U 0.4 U 0.26 U 0.24 U 0.269 U 0.27 U 0.26 0.25 U 0.25 0.4 U
TNX 0.266 U 11 J 0.26 U 0.4 U 0.26 U 0.54 J 0.27 U 0.4 U
Field Parameters
TEMPERATURE C 20.89 10.33 17.1 18.73 13.46 10.5 13.33 18.58 10.82 22.38 16.98 12.91 9.9 16.5
DISSOLVED OXYGEN MG/L 1.63 1.71 -9999 9.09 0.97 1.76 0.68 7.25
DISSOLVED OXYGEN - METER 1.4 1.15 0.5 1.47 0.52 0.31
CONDUCTIVITY MS/CM 0.731 0.999
SPECIFIC CONDUCTANCE 0.299 0.197 0.249 0.27 0.574 0.738 0.683 0.607 0.79 0.63 0.95 0.764
OXIDATION REDUCTION POTENTIAL MV 190 243.7 343.5 696.7 443 360 280.4 72 56 189.7 624.5 223 209 198.6
TURBIDITY NTU 0.5 0.21 2.4 0 1.16 8.34 8.9 0.35 0.71 6.8 0 0.25 0.74 1.7
PH S.U. 3.08 3.89 3.96 2.93 2.67 3.73 3.71 6.12 6.08 6.05 5.35 5.33 6.22 5.92
Miscellaneous Parameters
AMMONIA-N MG/L 0.04 0.11 0.03 0.1
NITRITE/NITRATE-N 10 J 4.8 2.4 5.3 9.1 2.9 J 4.7 1.4 2.2 3.6
TOTAL ORGANIC CARBON 3.1 11
PERCHLORATE UG/L 0.2 U 0.0891




TABLE 3-1

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, AND MISCELLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER
ROUNDS 1 THROUGH 8 IN THE PENNSYLVANIA UPPER WATER BEARING ZONE

NSA CRANE
CRANE, INDIANA
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Location 12MWT16 12MWT17
Round 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Date 09/12/2004 02/16/2005 05/22/2005 08/23/2005 12/01/2005 05/18/2006 04/14/2007 04/25/2010 09/11/2004 02/17/2005 05/22/2005 08/23/2005 12/01/2005 05/18/2006 04/14/2007 04/26/2010
Explosives Units
1,3,5-TRINITROBENZENE UG/L 1.1 J 1.3 J 2.4 J 3.1 J 3.3 5.2 2.4 0.576 J 0.66 J 0.82 J 0.74 J 0.92 J 1 2 0.54 0.2 U
1,3-DINITROBENZENE 0.271 U 0.245 U 0.25 U 0.27 U 0.24 0.25 U 0.24 0.2 U 0.43 J 0.34 J 0.266 U 0.27 U 0.27 0.25 U 0.24 0.2 U
2,4,6-TRINITROTOLUENE 0.271 U 8.2 10 0.27 U 0.24 9.9 11 1.07 J 0.255 UJ 2.3 2.2 0.27 U 2.3 2.2 2.5 0.293 J
2,4-DIAMINO-6-NITROTOLUENE 1.6 J 1.8 J 2.1 R 0.57 J 1.4 J 1.2 R
2,4-DINITROTOLUENE 0.271 U 0.3 J 0.32 J 0.27 U 0.24 0.25 U 0.35 0.2 U 0.255 UJ| 0.258 U 0.3 J 0.27 U 0.4 0.25 U 0.28 0.2 U
2,6-DIAMINO-4-NITROTOLUENE 0.271 U 0.245 U 0.27 U 0.2 U 0.255 UJ| 0.258 U 0.27 U 0.2 U
2,6-DINITROTOLUENE 1.8 1.7 J 1.9 2 1.5 2.5 J 1.5 0.2 U 0.82 J 1.6 1.2 1.1 1.1 1.5 1.3 0.2 U
2-AMINO-4,6-DINITROTOLUENE 76 100 J 120 J 160 J 96 120 J 150 0.2 U 14 J 30 J 27 J 32 J 29 32 J 45 4.82 J
2-NITROTOLUENE 0.271 U 0.245 U 0.25 U 0.27 U 0.24 0.25 U 0.24 0.4 U 0.255 UJ| 0.258 U 0.266 U 0.27 U 0.252 0.25 U 0.24 0.4 U
3,5-DINITROANILINE 0.271 U 5.8 0.27 U 0.78 J 1.6 0.27 U
3-NITROTOLUENE 0.68 J 0.245 U 0.25 U 0.34 R 0.24 0.25 U 0.24 0.4 U 0.255 UJ| 0.258 U 0.266 U 0.27 U 0.252 0.25 U 0.24 0.4 U
4,4'-TN-AZOXY 0.542 U 0.49 U 0.53 U 0.51 UJ| 0.515 U 0.54 U
4-AMINO-2,6-DINITROTOLUENE 160 190 210 260 160 210 250 26.1 J 25 J 43 41 47 41 46 49 8.6 J
4-NITROTOLUENE 0.271 U 0.245 U 0.25 U 0.27 U 0.24 0.25 U 0.24 0.4 U 0.255 UJ| 0.258 U 0.266 U 0.27 U 0.252 0.25 U 0.24 0.4 U
DNX 22 18 21 J 0.4 U 3.7 J 6.1 5.1 0.4 U
HMX 370 400 450 650 480 600 750 59.4 J 76 J 130 110 J 150 150 150 150 26.2 J
MNX 250 200 260 0.4 U 44 J 79 67 0.4 U
NITROBENZENE 0.271 U 0.245 U 0.25 U 0.27 U 0.24 0.25 U 0.24 0.2 U 0.255 UJ| 0.258 U 0.266 U 0.27 U 0.252 0.25 U 0.24 0.2 U
RDX 6300 J 7400 6500 8500 6500 8100 7800 710 J 1600 J 2600 2000 2600 2500 2600 2700 616 J
TETRYL 0.271 U 0.245 U 0.25 U 0.27 U 0.24 0.25 U 0.24 0.4 U 0.255 UJ| 0.258 U 0.266 U 0.27 U 0.252 0.25 U 0.24 0.4 U
TNX 7.8 6.2 8.9 0.4 U 1.3 J 2 2.3 0.4 U
Field Parameters
TEMPERATURE C 15.52 15.02 19.18 18.34 14.77 13.34 19.24 13.02 15.88 18.94 17.58 13.59 13.88
DISSOLVED OXYGEN MG/L 4.79 4.49 3.56 6.6 6.05 8.3 2.95 5
DISSOLVED OXYGEN - METER 0 8.54 3.79
CONDUCTIVITY MS/CM 0.559 0.911
SPECIFIC CONDUCTANCE 0.616 0.336 1.324 0.374 0.634 1.212 0.592 0.621 0.702 0.97 0.867
OXIDATION REDUCTION POTENTIAL MV 54 101.4 41 186 489 228 144 131 249.9 170 370 250 224.8
TURBIDITY NTU 512 144 50 280 106.8 32 226 131 29 130 55.4 11 800
PH S.U. 6.05 6.25 6.2 1.49 4.95 6.23 5.43 5.88 4.72 1.52 5.08 5.83 5.83
Miscellaneous Parameters
AMMONIA-N MG/L 0.07 0.11 0.04 0.18 J
NITRITE/NITRATE-N 5.7 J 4.2 0.23 2.1 1.8 4.6 J 1.7 0.06 1.6 1.6
TOTAL ORGANIC CARBON 5.2 3.7
PERCHLORATE UG/L 0.2 0.2




TABLE 3-1

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, AND MISCELLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER
ROUNDS 1 THROUGH 8 IN THE PENNSYLVANIA UPPER WATER BEARING ZONE

NSA CRANE
CRANE, INDIANA
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Location 12MWT18 12MWT20
Round 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Date 09/26/2004 03/03/2005 05/22/2005 08/24/2005 12/01/2005 05/07/2006 04/12/2007 04/24/2010 09/27/2004 02/07/2005 05/22/2005 08/28/2005 12/05/2005 05/09/2006 04/11/2007 04/24/2010
Explosives Units
1,3,5-TRINITROBENZENE UG/L 0.27 U 0.25 U 0.252 U 0.27 U 0.24 U 0.25 U 0.24 U 0.2 U 0.245 U 0.238 U 0.258 U 0.26 U 0.26 U 0.25 U 0.29 U 0.0996 J
1,3-DINITROBENZENE 0.27 U 0.28 J 0.252 U 0.27 U 0.24 U 0.25 U 0.24 U 0.2 U 0.245 U 0.238 U 0.258 U 0.26 U 0.26 U 0.25 U 0.29 U 0.2 U
2,4,6-TRINITROTOLUENE 0.27 U 0.25 U 0.252 U 0.27 U 0.24 U 0.25 U 0.24 U 0.2 U 0.245 U 0.238 U 0.258 U 0.26 U 0.26 U 0.25 U 0.29 U 0.145 J
2,4-DIAMINO-6-NITROTOLUENE 0.27 U 0.25 U 0.27 U 0.245 U 0.238 U 0.26 U
2,4-DINITROTOLUENE 0.27 U 0.25 U 0.252 U 0.27 U 0.24 U 0.25 U 0.24 U 0.2 U 0.245 U 0.238 U 0.258 U 0.26 U 0.26 U 0.25 U 0.29 U 0.2 U
2,6-DIAMINO-4-NITROTOLUENE 0.27 U 0.25 U 0.27 U 0.2 U 0.245 U 0.238 U 0.26 U 0.2 U
2,6-DINITROTOLUENE 0.27 U 0.25 U 0.252 U 0.27 U 0.24 U 0.25 U 0.24 U 0.2 U 0.245 U 0.238 U 0.258 U 0.26 U 0.26 U 0.25 U 0.29 U 0.2 U
2-AMINO-4,6-DINITROTOLUENE 0.27 U 0.25 U 0.252 U 0.27 U 0.24 U 0.25 U 0.24 U 0.2 U 0.245 U 0.238 U 0.258 U 0.26 U 0.26 U 0.25 U 0.29 U 0.2 U
2-NITROTOLUENE 0.27 U 0.25 U 0.252 U 0.27 U 0.24 U 0.25 U 0.24 U 0.4 U 0.245 U 0.238 U 0.258 U 0.26 U 0.26 U 0.25 U 0.29 U 0.4 U
3,5-DINITROANILINE 0.27 U 0.25 U 0.27 U 0.245 U 0.238 U 0.26 U
3-NITROTOLUENE 0.27 U 0.25 U 0.252 U 0.27 U 0.24 U 0.25 U 0.24 U 0.4 U 0.245 U 0.238 U 0.258 U 0.26 U 0.26 U 0.25 U 0.29 U 0.4 U
4,4'-TN-AZOXY 0.538 U 0.5 U 0.54 U 0.49 U 0.475 U 0.52 U
4-AMINO-2,6-DINITROTOLUENE 0.27 U 0.25 U 0.252 U 0.27 U 0.24 U 0.25 U 0.24 U 0.2 U 0.245 U 0.238 U 0.258 U 0.26 U 0.26 U 0.25 U 0.29 U 0.2 U
4-NITROTOLUENE 0.27 U 0.25 U 0.252 U 0.27 U 0.24 U 0.25 U 0.24 U 0.4 U 0.245 U 0.238 U 0.258 U 0.26 U 0.26 U 0.25 U 0.29 U 0.4 U
DNX 0.27 U 0.25 U 0.27 U 0.4 U 0.245 U 0.238 U 0.26 U 0.4 U
HMX 0.48 J 1 J 0.92 0.67 0.94 J 1.9 J 1.9 1.01 0.245 U 0.238 U 0.258 U 0.26 U 0.26 U 0.25 U 0.29 U 0.83 J
MNX 0.27 U 0.25 U 0.27 U 0.4 U 0.245 U 0.238 U 0.26 U 0.4 U
NITROBENZENE 0.27 U 0.25 U 0.252 U 0.27 U 0.24 U 0.25 U 0.24 U 0.2 U 0.245 U 0.238 U 0.258 U 0.26 U 0.26 U 0.25 U 0.29 U 0.2 U
RDX 20 32 24 14 26 20 9.1 2.59 J 1.4 3.1 4.2 1.2 1.3 4.1 5.7 6.81 J
TETRYL 0.27 U 0.25 U 0.252 U 0.27 U 0.24 U 0.25 U 0.24 U 0.4 U 0.245 U 0.238 U 0.258 U 0.26 U 0.26 U 0.25 U 0.29 U 0.4 U
TNX 0.27 U 0.25 U 0.27 U 0.4 U 0.245 U 0.238 U 0.26 U 0.4 U
Field Parameters
TEMPERATURE C 17 12.75 14.9 20.02 -9999 11.98 16.4 18.4 12.07 17.33 21.32 16.51 14.35
DISSOLVED OXYGEN MG/L 2.38 19.36 -9999 7.26 2.5 4.26 1.42
DISSOLVED OXYGEN - METER 0.38 5.11 7.4 0.47 5.18 2.42
CONDUCTIVITY MS/CM 1.94
SPECIFIC CONDUCTANCE 2.472 2.132 1.457 1.384 -9999 1.19 2.095 1.696 1.783 1.327 2.84 3.02
OXIDATION REDUCTION POTENTIAL MV 41 376.6 14.9 408 -9999 297 196 89.5 45.4 365 185 363 210.4
TURBIDITY NTU 15 26.4 40 70 -9999 19 2.5 1 0.8 3.8 5.2 7.29 5.5
PH S.U. 4.95 4.13 4.58 5.5 -9999 5.55 5.72 5.35 5.25 4.84 5.5 5.18 4.95
Miscellaneous Parameters
AMMONIA-N MG/L 0.18 J 0.34 0.18 0.2
NITRITE/NITRATE-N 0.71 0.05 U 0.025 U 0.56 0.17 0.67 0.97 0.025 U 0.41 0.62
TOTAL ORGANIC CARBON 3.1 4.2
PERCHLORATE UG/L 0.2 U 0.2 U




SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, AND MISCELLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER
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ROUNDS 1 THROUGH 8 IN THE PENNSYLVANIA UPPER WATER BEARING ZONE

NSA CRANE
CRANE, INDIANA
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Location 12MWT22 12MWT23
Round 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Date 10/10/2004 02/21/2005 05/21/2005 08/25/2005 12/05/2005 05/17/2006 04/13/2007 05/01/2010 09/10/2004 02/20/2005 05/21/2005 08/26/2005 12/06/2005 05/19/2006 04/13/2007 04/25/2010
Explosives Units
1,3,5-TRINITROBENZENE UG/L 2.6 0.24 U 0.255 U 0.27 U 0.26 0.25 U 0.27 U 0.2 U 0.258 U 0.24 U 0.275 U 0.26 U 0.24 U 0.25 U 0.24 U 0.2 U
1,3-DINITROBENZENE 0.49 J 0.24 U 0.255 U 0.27 U 0.26 0.25 U 0.27 U 0.2 U 0.258 U 0.24 U 0.275 U 0.26 U 0.24 U 0.25 U 0.24 U 0.2 U
2,4,6-TRINITROTOLUENE 96 0.26 J 0.255 U 0.54 R 0.31 0.86 0.74 0.179 J 0.258 U 0.24 U 0.275 U 0.26 U 0.24 U 0.25 U 0.24 U 0.2 U
2,4-DIAMINO-6-NITROTOLUENE 2.3 J 0.48 J 0.27 U 0.2 U 0.258 U 0.24 U 0.26 U
2,4-DINITROTOLUENE 0.73 0.24 U 0.255 U 0.27 U 0.26 0.25 U 0.27 U 0.2 U 0.258 U 0.24 U 0.275 U 0.26 U 0.24 U 0.25 U 0.24 U 0.2 U
2,6-DIAMINO-4-NITROTOLUENE 0.266 U 0.24 U 0.27 U 0.2 U 0.258 U 0.24 U 0.26 U 0.2 U
2,6-DINITROTOLUENE 2 0.24 U 0.255 U 0.27 U 0.26 0.25 U 0.27 U 0.2 U 0.258 U 0.24 U 0.275 U 0.26 U 0.24 U 0.25 U 0.24 U 0.2 U
2-AMINO-4,6-DINITROTOLUENE 5.9 0.24 U 0.255 U 0.27 U 0.43 0.25 U 0.27 U 0.2 U 0.258 U 0.24 U 0.275 U 0.26 U 0.24 U 0.25 U 0.24 U 0.2 U
2-NITROTOLUENE 0.266 U 0.24 U 0.255 U 0.27 U 0.26 0.25 U 0.27 U 0.4 U 0.258 U 0.24 U 0.275 U 0.26 U 0.24 U 0.25 U 0.24 U 0.4 U
3,5-DINITROANILINE 0.63 J 0.24 U 0.27 U 0.258 U 0.24 U 0.26 U
3-NITROTOLUENE 0.266 U 0.24 U 0.255 U 0.27 U 2.5 0.25 U 0.27 U 0.4 U 0.258 U 0.24 U 0.275 U 0.26 U 0.24 U 0.25 U 0.24 U 0.4 U
4,4'-TN-AZOXY 0.532 U 0.48 U 0.53 U 0.515 U 0.48 U 0.51 U
4-AMINO-2,6-DINITROTOLUENE 9.6 0.62 0.255 U 0.74 0.83 0.25 U 0.27 U 0.2 U 0.258 U 0.24 U 0.275 U 0.26 U 0.24 U 0.25 U 0.24 U 0.2 U
4-NITROTOLUENE 0.266 U 0.24 U 0.255 U 0.27 U 0.26 0.25 U 0.27 U 0.4 U 0.258 U 0.24 U 0.275 U 0.26 U 0.24 U 0.25 U 0.24 U 0.4 U
DNX 0.266 U 0.24 U 0.27 U 0.4 U 0.258 U 0.24 U 0.26 U 0.4 U
HMX 32 5 3.7 5.2 6.3 5 6 1.3 J 0.258 U 0.24 U 0.275 U 0.26 U 0.24 U 0.25 U 0.24 U 0.4 U
MNX 0.81 0.43 J 0.35 J 0.4 U 0.258 U 0.24 U 0.26 U 0.4 U
NITROBENZENE 0.266 U 0.24 U 0.255 U 0.27 U 0.26 0.25 U 0.27 U 0.2 U 0.258 U 0.24 U 0.275 U 0.26 U 0.24 U 0.25 U 0.24 U 0.2 U
RDX 590 34 26 61 76 46 38 10.9 0.258 U 0.24 U 0.275 U 0.26 U 0.24 U 0.25 U 0.76 J 0.4 U
TETRYL 0.266 U 0.24 U 0.255 U 0.27 U 0.26 0.25 U 0.27 U 0.4 U 0.258 U 0.24 U 0.275 U 0.26 U 0.24 U 0.25 U 0.24 U 0.4 U
TNX 0.266 U 0.24 U 0.27 U 0.4 U 0.258 U 0.24 U 0.26 U 0.4 U
Field Parameters
TEMPERATURE C 15.13 12.51 13.54 17.49 15.3 13.5 15.24 18.14 12.66 17.46 20.57 13.84 11.71 13.49
DISSOLVED OXYGEN MG/L 6.02 6.1 5.05 6.27 5.08 1.79 2.01 5.23
DISSOLVED OXYGEN - METER 5.84 4.54 6.13 1.73 2.82 3.6
CONDUCTIVITY MS/CM 0.318 7.88
SPECIFIC CONDUCTANCE 0.448 0.186 0.172 0.175 0.301 0.25 6.359 4.644 5.05 4.549 8.09 6.78
OXIDATION REDUCTION POTENTIAL MV 365.3 182.1 290.6 159 244 227 257.1 301 504.6 498.5 493 426 469 500
TURBIDITY NTU 7.79 9.66 73 50 33 55.6 90 218 6.8 12 150 127 85 25
PH S.U. 5.27 5.61 5.65 5.5 6.01 5.78 5.78 2.94 3.33 2.93 4 3.02 3.27 2.88
Miscellaneous Parameters
AMMONIA-N MG/L 0.005 UJ 0.01 UJ 8.9 J 4 J
NITRITE/NITRATE-N 0.63 0.19 0.025 U 0.081 0.12 2.3 J 0.22 0.025 U 0.13 0.17
TOTAL ORGANIC CARBON 2.4 12
PERCHLORATE UG/L 0.2 U 0.2 U




SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, AND MISCELLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER
ROUNDS 1 THROUGH 8 IN THE PENNSYLVANIA UPPER WATER BEARING ZONE

TABLE 3-1

NSA CRANE
CRANE, INDIANA
PAGE 7 OF 8
Location 12MWT28 12MWT36

Round 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Date 09/13/2004 02/15/2005 05/23/2005 08/28/2005 12/16/2005 05/07/2006 04/13/2007 04/23/2010 09/24/2004 03/04/2005 05/22/2005 08/24/2005 12/02/2005 05/07/2006 04/11/2007 04/24/2010
Explosives Units
1,3,5-TRINITROBENZENE UG/L 0.269 U 0.242 U 0.271 U 0.26 U 0.27 U 0.25 UJ 0.24 U 0.2 U 0.252 U 0.24 U 0.271 U 0.24 U 0.27 U 0.29 U 0.24 U 0.2 U
1,3-DINITROBENZENE 0.269 U 0.242 U 0.271 U 0.26 U 0.27 U 0.25 UJ 0.24 U 0.2 U 0.252 U 0.24 U 0.271 U 0.24 U 0.27 U 0.29 U 0.24 U 0.2 U
2,4,6-TRINITROTOLUENE 0.269 U 0.242 U 0.271 U 0.26 UJ 0.27 U 0.25 UJ 0.24 U 0.2 U 0.252 U 0.24 U 0.271 U 0.24 U 0.27 U 0.29 U 0.24 U 0.2 U
2,4-DIAMINO-6-NITROTOLUENE 0.269 U 0.242 U 0.26 U 0.252 U 0.24 U 0.24 U
2,4-DINITROTOLUENE 0.269 U 0.242 U 0.271 U 0.26 U 0.27 U 0.25 UJ 0.24 U 0.2 U 0.252 U 0.24 U 0.271 U 0.24 U 0.27 U 0.29 U 0.24 U 0.2 U
2,6-DIAMINO-4-NITROTOLUENE 0.269 U 0.242 U 0.26 U 0.2 U 0.252 U 0.24 U 0.24 U 0.2 U
2,6-DINITROTOLUENE 0.269 U 0.242 U 0.271 U 0.26 U 0.27 U 0.25 UJ 0.24 U 0.2 U 0.252 U 0.24 U 0.271 U 0.24 U 0.27 U 0.29 U 0.24 U 0.2 U
2-AMINO-4,6-DINITROTOLUENE 0.269 U 0.242 U 0.271 U 0.26 U 0.27 U 0.25 UJ 0.24 U 0.2 U 0.252 U 0.24 U 0.271 U 0.24 U 0.27 U 0.29 U 0.24 U 0.2 U
2-NITROTOLUENE 0.269 U 0.242 U 0.271 U 0.26 U 0.27 U 0.25 UJ 0.24 U 0.4 U 0.252 U 0.24 U 0.271 U 0.24 U 0.27 U 0.29 U 0.24 U 0.4 U
3,5-DINITROANILINE 0.269 U 0.242 U 0.26 U 0.252 U 0.24 U 0.24 U
3-NITROTOLUENE 0.269 U 0.242 U 0.271 U 0.26 U 0.27 U 0.25 uJ 0.24 U 0.4 U 0.252 U 0.24 U 0.271 U 0.24 U 0.27 U 0.29 U 0.24 U 0.4 U
4,4'-TN-AZOXY 0.538 U 0.485 U 0.52 U 0.505 U 0.48 U 0.49 U
4-AMINO-2,6-DINITROTOLUENE 0.269 U 0.242 U 0.271 U 0.26 U 0.27 U 0.25 uJ 0.24 U 0.2 U 0.252 U 0.26 J 0.271 U 0.24 U 0.29 J 0.29 U 0.24 U 0.2 U
4-NITROTOLUENE 0.269 U 0.242 U 0.271 U 0.26 U 0.27 U 0.25 UJ 0.24 U 0.4 U 0.252 U 0.24 U 0.271 U 0.24 U 0.27 U 0.29 U 0.24 U 0.4 U
DNX 0.269 U 0.242 U 0.26 U 0.4 uJ 0.39 J 0.24 U 0.34 R 0.4 U
HMX 0.269 U 0.242 U 0.271 U 0.26 U 0.27 U 0.25 UJ 0.24 U 0.4 U 6.1 6.9 5.7 7.2 7.3 J 7.5 7.5 2.29
MNX 0.269 U 0.242 U 0.26 U 0.4 U 1.1 1.1 1.1 0.4 U
NITROBENZENE 0.269 U 0.242 U 0.271 U 0.26 U 0.27 U 0.25 UJ 0.24 U 0.2 U 0.252 U 0.24 U 0.271 U 0.24 U 0.27 U 0.29 U 0.24 U 0.2 U
RDX 0.269 U 0.242 U 0.271 U 0.29 J 0.43 J 0.25 uJ 0.32 J 0.4 U 41 42 35 42 41 43 43 16.2
TETRYL 0.269 U 0.242 U 0.271 U 0.26 U 0.27 U 0.25 UJ 0.24 U 0.4 U 0.252 U 0.24 U 0.271 U 0.24 U 0.27 U 0.29 U 0.24 U 0.4 U
TNX 0.269 U 0.242 U 0.26 U 0.4 U 0.252 U 0.24 U 0.24 U 0.4 U
Field Parameters
TEMPERATURE C 16.31 16.17 14.49 19.73 15.27 11.83 14.78 19.94 13.02 16.67 26.34 14.25 12.28 14.89
DISSOLVED OXYGEN MG/L 7.29 4.17 0.68 3.84 3.69 2.63 0.45 3.7
DISSOLVED OXYGEN - METER 1.63 1.83 3.3 2.98 2.54 3.35
CONDUCTIVITY MS/CM 1.55 0.668
SPECIFIC CONDUCTANCE 1.937 1.208 1.05 1.021 1.46 1.49 0.65 0.55 0.464 0.494 0.859 0.69
OXIDATION REDUCTION POTENTIAL MV 75 82.7 237.4 704.3 241 227 85 332.5 222.7 232.6 636.8 299 230 186.8
TURBIDITY NTU 10.83 9.03 4.72 60 145 180 13 0.82 0.22 0 0 0 0 1.5
PH S.U. 6.33 6.41 6 1.32 5.92 6.7 6.52 6.02 6.29 6 5.9 5.57 6.42 6.22
Miscellaneous Parameters
AMMONIA-N MG/L 0.005 U 0.01 U 0.1 J 0.01 U
NITRITE/NITRATE-N 0.81 J 0.25 0.025 U 0.025 U 0.05 U 5.4 6.1 0.025 U 5.9 4.8
TOTAL ORGANIC CARBON 1.1 2.5
PERCHLORATE UG/L 0.2 U 0.114 J




TABLE 3-1

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, AND MISCELLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER
ROUNDS 1 THROUGH 8 IN THE PENNSYLVANIA UPPER WATER BEARING ZONE

NSA CRANE
CRANE, INDIANA
PAGE 8 OF 8
Location 12MWT38 12MWT42

Round 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Date 10/09/2004 02/20/2005 05/19/2005 08/28/2005 12/01/2005 05/17/2006 04/14/2007 04/24/2010 09/28/2004 02/19/2005 05/22/2005 08/25/2005 12/02/2005 05/18/2006 04/15/2007 04/26/2010
Explosives Units
1,3,5-TRINITROBENZENE UG/L 0.25 U 0.242 U 0.252 U 0.26 U 0.25 U 0.25 U 0.24 U 0.2 U 0.266 U 0.245 U 0.26 U 0.26 U 0.264 U 0.25 U 0.24 U 0.2 U
1,3-DINITROBENZENE 0.25 U 0.242 U 0.252 U 0.26 U 0.25 U 0.25 U 0.24 U 0.2 U 0.266 U 0.245 U 0.26 U 0.26 U 0.264 U 0.25 U 0.24 U 0.2 U
2,4,6-TRINITROTOLUENE 0.25 U 0.242 U 0.252 U 0.26 UJ 0.25 U 0.25 U 0.24 U 0.2 U 0.266 U 0.245 U 0.26 U 0.26 U 0.264 U 0.25 U 0.24 U 0.2 U
2,4-DIAMINO-6-NITROTOLUENE 0.25 U 0.242 U 0.26 U 0.266 U 0.245 U 0.26 U
2,4-DINITROTOLUENE 0.25 U 0.242 U 0.252 U 0.26 U 0.25 U 0.25 U 0.24 U 0.2 U 0.266 U 0.245 U 0.26 U 0.26 U 0.264 U 0.25 U 0.24 U 0.2 U
2,6-DIAMINO-4-NITROTOLUENE 0.25 U 0.242 U 0.26 U 0.2 U 0.266 U 0.245 U 0.26 U 0.2 U
2,6-DINITROTOLUENE 0.25 U 0.242 U 0.252 U 0.26 U 0.25 U 0.25 U 0.24 U 0.2 U 0.266 U 0.245 U 0.26 U 0.26 U 0.264 U 0.25 U 0.24 U 0.2 U
2-AMINO-4,6-DINITROTOLUENE 0.25 U 0.242 U 0.252 U 0.26 U 0.25 U 0.25 U 0.24 U 0.2 U 0.266 U 0.245 U 0.26 U 0.26 U 0.264 U 0.25 U 0.24 U 0.2 U
2-NITROTOLUENE 0.25 U 0.242 U 0.252 U 0.26 U 0.25 U 0.25 U 0.24 U 0.4 U 0.266 U 0.245 U 0.26 U 0.26 U 0.264 U 0.25 U 0.24 U 0.4 U
3,5-DINITROANILINE 0.25 U 0.242 U 0.26 U 0.266 U 0.245 U 0.26 U
3-NITROTOLUENE 0.25 U 0.242 U 0.252 U 0.26 U 0.25 U 0.25 U 0.24 U 0.4 U 0.266 U 0.245 U 0.26 U 0.26 U 0.264 U 0.25 U 0.24 U 0.4 U
4,4'-TN-AZOXY 0.5 U 0.485 U 0.52 U 0.532 U 0.49 U 0.52 U
4-AMINO-2,6-DINITROTOLUENE 0.25 U 0.242 U 0.252 U 0.26 U 0.25 U 0.25 U 0.24 U 0.2 U 0.266 U 0.245 U 0.26 U 0.26 U 0.264 U 0.25 U 0.24 U 0.2 U
4-NITROTOLUENE 0.25 U 0.242 U 0.252 U 0.26 U 0.25 U 0.25 U 0.24 U 0.4 U 0.266 U 0.245 U 0.26 U 0.26 U 0.264 U 0.25 U 0.24 U 0.4 U
DNX 0.25 U 52 J 0.26 U 0.4 U 0.266 U 0.245 U 0.26 U 0.4 U
HMX 0.35 J 0.242 U 0.64 J 0.79 0.29 J 0.78 1 J 0.404 J 18 27 25 29 37 J 30 30 13.1
MNX 0.25 U 0.36 J 0.28 J 0.4 U 0.266 U 0.245 U 0.26 U 0.4 U
NITROBENZENE 0.25 U 0.242 U 0.252 U 0.26 U 0.25 U 0.25 U 0.24 U 0.2 U 0.266 U 0.245 U 0.26 U 0.26 U 0.264 U 0.25 U 0.24 U 0.2 U
RDX 42 0.71 J 59 57 26 61 71 35 11 19 17 17 21 15 15 6.9
TETRYL 0.25 U 0.242 U 0.252 U 0.26 U 0.25 U 0.25 U 0.24 U 0.4 U 0.266 U 0.245 U 0.26 U 0.26 U 0.264 U 0.25 U 0.24 U 0.4 U
TNX 0.25 U 0.242 U 0.26 U 0.4 U 0.266 U 0.245 U 0.26 U 0.4 U
Field Parameters
TEMPERATURE C 17.61 10.48 15.02 22.36 15.04 10.27 17.00 17.5 11.27 15.26 14.86 12.6 11.48 11.05
DISSOLVED OXYGEN MG/L 6.88 3.67 2.22 3.41 0.18 1.25 1.43 3.02
DISSOLVED OXYGEN - METER 2.87 3.46 3.09 2.47 0.82 0.87
CONDUCTIVITY MS/CM 0.33 0.488 0.445
SPECIFIC CONDUCTANCE 0.607 399.7 0.297 0.321 0.568 0.534 0.625 0.303 0.346 0.299 0.414 0.43
OXIDATION REDUCTION POTENTIAL MV 171.3 1.21 420 688.6 472 414 400.8 523 279.9 398.2 806.6 398 441 271.9
TURBIDITY NTU 5 3.6 1.4 0.4 1.81 2.6 6.9 1.01 0.55 5 7.8 3.5 0.6 1.8
PH S.U. 4.2 3.7 2.97 3.07 3.64 3.30 4 4.24 5 3.43 4.31 3.99 3.99
Miscellaneous Parameters
AMMONIA-N MG/L 0.005 UJ 0.08 J 0.005 U 0.01 UJ
NITRITE/NITRATE-N 0.07 0.05 U 0.025 U 0.025 U 0.11 0.4 0.21 0.025 U 0.19 0.062
TOTAL ORGANIC CARBON 2.6 2.4
PERCHLORATE UG/L 0.2 U 0.116 J

A blank cell indicates that no sample was collected or analysis was conducted for the parameter.
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.
UJ — Indicates that the chemical was not detected; however, the detection limit (sample-specific detection limit) is considered to be estimated based on problems encountered during laboratory analysis. The associated
numerical detection limit is regarded.
J — Indicates that the chemical was detected; however, the associated numerical result is not a precise representation of the concentration that is actually present in the sample. The laboratory reported concentration is
considered to be an estimate.
R — Indicates that the chemical may or may not be present. The positive analytical result reported by the laboratory is considered to be unreliable and unusable. This qualifier is

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




TABLE 3-2

DESCRIPTIVE STATISTICS FOR
SWMU 12 (MINE FILL A) ROUND 8 GROUNDWATER IN THE PENNSYLVANIAN UPPER WATER BEARING ZONE

NSA CRANE
CRANE, INDIANA
Frequency of Minimum Maximum Range of Mean Average of Sample of
Parameter Detection Concentration Concentration Nondetects Concentration Positive Detects | Maximum Detect
Explosives (ug/L)
1,3,5-TRINITROBENZENE 4/16 0.10 J 50.4 J 2 3.39 13.03 12GWT1108
1,3-DINITROBENZENE 2/16 0.88 J 7.12 ) 0.2 0.59 4.00 12GWT1108
2,4,6-TRINITROTOLUENE 7116 0.15J 62.1J 0.2 4.69 10.59 12GWT1108
2,4-DINITROTOLUENE 2/16 0.35J 1.44 ] 0.2 0.20 0.89 12GWT1108
2,6-DINITROTOLUENE 2/16 1.35J 6.64 J 0.2 0.59 4.00 12GWT1108
2-AMINO-4,6-DINITROTOLUENE 5/16 1.46 J 32.4 ] 0.2 2.76 8.63 12GWT1108
4-AMINO-2,6-DINITROTOLUENE 6/15 0.53 J 26.1J 0.2 3.20 7.86 12GWT1608
HMX 13/16 0.40 J 118 J 0.4 22.49 27.63 12GWT1108
RDX 13/16 2.59 J 1150 J 0.4 238.96 294.06 12GWT1108
Miscellaneous Parameters
[NITRITE/NITRATE-N 13/16 0.06 | 9.1 0.05 1.50 1.84 12GWT1108

Associated Samples
12GWT0308
12GWT0608
12GWT0908
12GWT1008
12GWT1108
12GWT1208
12GWT1608
12GWT1708
12GWT1808
12GWT2008
12GWT2008-D
12GWT2208
12GWT2308
12GWT2808
12GWT3608
12GWT3808
12GWT4208

HMX = octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine

RDX= hexahydro-1,3,5-trinitro-1,3,5-triazine




TABLE 3-3

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

ROUNDS 1 THROUGH 8 IN THE PENNSYLVANIA MIDDLE WATER BEARING ZONE

NSA CRANE
CRANE, INDIANA
Page 1 of 2
Location 12MWT31 12MWT32
Round 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Date| 09/24/2004 03/04/2005 05/22/2005 08/24/2005 12/02/2005 05/07/2006 04/11/2007 04/24/2010 10/09/2004 05/19/2005 08/28/2005 12/01/2005 05/17/2006 04/14/2007 4/11/2007 4/24/2010
Explosives Units
1,3,5-TRINITROBENZENE UG/L 0.27 U 0.275 U 0.258 U 0.27 U 0.27 U 0.25 U 0.28 U 0.2 U 0.248 U 0.242 U 0.245 U 0.27 U 0.264 U 0.25 U 0.26 U 0.2 U
1,3-DINITROBENZENE 0.27 U 0.275 U 0.258 U 0.27 U 0.27 U 0.25 U 0.28 U 0.2 U 0.248 U 0.242 U 0.245 U 0.27 U 0.264 U 0.25 U 0.26 U 0.2 U
2,2',6,6-TETRANITRO-4,4'-AZOXYTOLUENE 0.4 U 0.4 U
2,4,6-TRINITROTOLUENE 0.27 U 0.275 U 0.258 U 0.27 U 0.27 U 0.25 U 0.28 U 0.2 U 0.248 U 0.242 U 0.245 U 0.27 U 0.264 U 0.25 U 0.26 U 0.2 U
2,4-DIAMINO-6-NITROTOLUENE 0.27 U 0.275 U 0.27 U 0.248 U 0.242 U 0.27 U 0.2 U
2,4-DINITROTOLUENE 0.27 U 0.275 U 0.258 U 0.27 U 0.27 U 0.25 U 0.28 U 0.2 U 0.248 U 0.242 U 0.245 U 0.27 U 0.264 U 0.25 U 0.26 U 0.2 U
2,6-DIAMINO-4-NITROTOLUENE 0.27 U 0.275 U 0.27 U 0.2 U 0.248 U 0.242 U 0.27 U 0.2 U
2,6-DINITROTOLUENE 0.27 U 0.275 U 0.258 U 0.27 U 0.27 U 0.25 U 0.28 U 0.2 U 0.248 U 0.242 U 0.245 U 0.27 U 0.264 U 0.25 U 0.26 U 0.2 U
2-AMINO-4,6-DINITROTOLUENE 0.27 U 0.275 U 0.258 U 0.27 U 0.27 U 0.25 U 0.28 U 0.2 U 0.248 U 0.242 U 0.245 U 0.27 U 0.264 U 0.25 U 0.26 U 0.2 U
2-NITROTOLUENE 0.27 U 0.275 U 0.258 U 0.27 U 0.27 U 0.25 U 0.28 U 0.4 U 0.248 U 0.242 U 0.245 U 0.27 U 0.31 J 0.25 U 0.26 U 0.4 U
3,5-DINITROANILINE 0.27 U 0.275 U 0.27 U 0.248 U 0.242 U 0.27 U
3-NITROTOLUENE 0.27 U 0.275 U 0.258 U 0.27 U 0.27 U 0.25 U 0.28 U 0.4 U 0.248 U 0.242 U 0.245 U 0.27 U 0.264 U 0.25 U 0.26 U 0.4 U
4,4'-TN-AZOXY 0.532 U 0.55 U 0.54 U 0.495 U 0.485 U 0.53 U
4-AMINO-2,6-DINITROTOLUENE 0.27 U 0.275 U 0.258 U 0.27 U 0.27 U 0.25 U 0.28 U 0.2 U 0.248 U 0.242 U 0.245 U 0.27 U 0.264 U 0.25 U 0.26 U 0.2 U
4-NITROTOLUENE 0.27 U 0.275 U 0.258 U 0.27 U 0.27 U 0.25 U 0.28 U 0.4 U 0.248 U 0.242 U 0.245 U 0.27 U 0.264 U 0.25 U 0.26 U 0.4 U
DNX 0.27 U 0.275 U 0.27 U 0.4 U 0.248 U 0.242 U 0.27 U 0.4 U
HMX 0.27 U 0.275 U 0.258 U 0.27 U 0.27 U 0.25 U 0.28 U 0.4 U 0.248 U 0.242 U 0.245 U 0.27 U 0.264 U 0.25 U 0.26 U 0.4 U
MNX 0.27 U 0.275 U 0.27 U 0.4 U 0.248 U 0.242 U 0.27 U 0.4 U
NITROBENZENE 0.27 U 0.275 U 0.258 U 0.27 U 0.27 U 0.25 U 0.28 U 0.2 U 0.248 U 0.242 U 0.245 U 0.27 U 0.264 U 0.25 U 0.26 U 0.2 U
RDX 0.27 U 0.275 U 0.258 U 0.27 U 0.27 U 0.25 U 0.28 U 0.4 U 0.248 U 0.242 U 0.245 U 0.27 U 0.264 U 0.25 U 0.26 U 0.4 U
TETRYL 0.27 U 0.275 U 0.258 U 0.27 U 0.27 U 0.25 U 0.28 U 0.4 U 0.248 U 0.242 U 0.245 U 0.27 U 0.264 U 0.25 U 0.26 U 0.4 U
TNX 0.27 U 0.275 U 0.27 U 0.4 U 0.248 U 0.242 U 0.27 U 0.4 U
Field Parameters
TEMPERATURE C 16.87 10.99 18.04 16.95 15.9 11.3 18.95 14.28 11.67 16.89 19.49 -9999 12.2 18.59
DISSOLVED OXYGEN MG/L 6.45 1.16 1.42 2.37 11.72 1.06 -9999 3.12
DISSOLVED OXYGEN - METER 3.77 0.54 3.65 4.27 0.64 1.29
CONDUCTIVITY MS/CM 0.689 2.08
SPECIFIC CONDUCTANCE 0.507 0.431 0.374 337 0.615 0.619 1.257 1.355 0.337 1.23 -9999 2.21
OXIDATION REDUCTION POTENTIAL MV 301.9 70.7 335 576 72 178 73.5 121.2 -7.1 246.5 150 -9999 24 70.1
TURBIDITY NTU 25 75 25 9.8 13 1.42 4.3 315 360 31 9.4 -9999 1.47 13
PH S.U. 7.05 8.09 7.58 6.93 8.06 7.91 7.96 6.57 6.7 4.27 6.2 -9999 6.46 6.36
Miscellaneous Parameters
AMMONIA-N MG/L 0.37 J 0.45 1 1.7
NITRITE/NITRATE-N 0.05 U 0.05 U 1 0.089 0.073 0.025 U 0.05 U 0.025 U 0.12 0.05 U
TOTAL ORGANIC CARBON 1 U 1 U
PERCHLORATE UG/L 0.2 U 0.2 U




TABLE 3-3

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, AND MISCELLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER
ROUNDS 1 THROUGH 8 IN THE PENNSYLVANIA MIDDLE WATER BEARING ZONE

NSA CRANE
CRANE, INDIANA
Page 2 of 2
Location 12MWT46
Round 1 2 3 4 5 6 7 8
Date| 02/19/2005 05/22/2005 08/25/2005 No Sample No Sample No Sample No Sample No Sample
Explosives Units
1,3,5-TRINITROBENZENE UG/L 0.255 U 0.26 U 0.26 U
1,3-DINITROBENZENE 0.255 U 0.26 U 0.26 U
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUENE
2,4,6-TRINITROTOLUENE 0.255 U 0.26 U 0.26 U
2,4-DIAMINO-6-NITROTOLUENE 0.255 U 0.26 U
2,4-DINITROTOLUENE 0.255 U 0.26 U 0.26 U
2,6-DIAMINO-4-NITROTOLUENE 0.255 U 0.26 U
2,6-DINITROTOLUENE 0.255 U 0.26 U 0.26 U
2-AMINO-4,6-DINITROTOLUENE 0.255 U 0.26 U 0.26 U
2-NITROTOLUENE 0.255 U 0.26 U 0.26 U
3,5-DINITROANILINE 0.255 U 0.26 U
3-NITROTOLUENE 0.255 U 0.26 U 0.26 U
4,4'-TN-AZOXY 0.51 U 0.52 U
4-AMINO-2,6-DINITROTOLUENE 0.255 U 0.26 U 0.26 U
4-NITROTOLUENE 0.255 U 0.26 U 0.26 U
DNX 0.255 U 0.26 U
HMX 0.255 U 0.26 U 0.26 U
MNX 0.255 U 0.26 U
NITROBENZENE 0.255 U 0.26 U 0.26 U
RDX 0.255 U 0.26 U 0.26 U
TETRYL 0.255 U 0.26 U 0.26 U
TNX 0.255 U 0.26 U
Field Parameters
TEMPERATURE C 14.99 12.99
DISSOLVED OXYGEN MG/L 5.42 0.64
DISSOLVED OXYGEN - METER
CONDUCTIVITY MS/CM
SPECIFIC CONDUCTANCE 0.382 0.296
OXIDATION REDUCTION POTENTIAL MV 101 -10
TURBIDITY NTU 23 4.61
PH S.U. 5.68 6.02
Miscellaneous Parameters
AMMONIA-N MG/L 1.8 J 0.82
NITRITE/NITRATE-N 0.025 U 0.05 U
TOTAL ORGANIC CARBON
PERCHLORATE UG/L

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

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

UJ — Indicates that the chemical was not detected; however, the detection limit (sample-specific detection limit) is considered to be estimated based on problems encountered during laboratory analysis. The associated numerical detection limit is regarded
UR - Indicates that the chemical may or may not be present. The non-detected analytical result reported by the laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of gross technical deficiencies (i.e., holding time

J — Indicates that the chemical was detected; however, the associated numerical result is not a precise representation of the concentration that is actually present in the sample. The laboratory reported concentration is considered to be an estimate of t
> - Indicates that the true value is probably greater than the reported value. This “qualifier flag” is used to identify reported values that exceed the calibration range of field measurements but could not be re-analyzed for various reasons.

UG/L - micrograms per liter

C - degrees centigrade

MG/L - milligrams per liter

MS/CM - millisiemens per centimeter

MV - millivolts

NTU - nephelometric turbidity units

S.U. - standard units



TABLE 3-4

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, AND MISCELLANEOUS PARAMETERS FOR SWMU 12
GROUNDWATER ROUNDS 1 THROUGH 8 IN THE MISSISSIPPI GLEN DEAN WATER BEARING ZONE

NSA CRANE

CRANE, INDIANA

Location 12MWT41
Round 1 2 3 4 5 6 7 8
Date| 11/10/2004 02/19/2005 05/23/2005 08/25/2005 12/01/2005 05/20/2006 04/30/2007 04/27/2010
EXPLOSIVES units
1,3,5-TRINITROBENZENE UG/L 0.266 U 0.255 U 0.26 U 0.26 U 0.25 U 0.25 U 0.26 U 0.2 U
1,3-DINITROBENZENE 0.266 U 0.255 U 0.26 U 0.26 U 0.25 U 0.25 U 0.26 U 0.2 U
2,2',6,6'-TETRANITRO-4,4-AZOXYTOLUENE 0.4 U
2,4,6-TRINITROTOLUENE 0.266 U 0.255 U 0.26 U 0.26 U 0.25 U 0.25 U 0.26 U 0.2 U
2,4-DIAMINO-6-NITROTOLUENE 0.266 U 0.255 U 0.26 U 0.2 U
2,4-DINITROTOLUENE 0.266 U 0.255 U 0.26 U 0.26 U 0.25 U 0.25 U 0.26 U 0.2 U
2,6-DIAMINO-4-NITROTOLUENE 0.266 U 0.255 U 0.26 U 0.2 U
2,6-DINITROTOLUENE 0.266 U 0.255 U 0.26 U 0.26 U 0.25 U 0.25 U 0.26 U 0.2 U
2-AMINO-4,6-DINITROTOLUENE 0.266 U 0.255 U 0.26 U 0.26 U 0.25 U 0.25 U 0.26 U 0.2 U
2-NITROTOLUENE 0.266 U 0.255 U 0.26 U 0.26 U 0.25 U 0.25 U 0.26 U 0.4 U
3,5-DINITROANILINE 0.266 U 0.255 U 0.26 U
3-NITROTOLUENE 0.266 U 0.255 U 0.26 U 0.26 U 0.25 U 0.25 U 0.26 U 0.4 U
4,4'-TN-AZOXY 0.532 U 0.51 U 0.53 U
4-AMINO-2,6-DINITROTOLUENE 0.266 U 0.255 U 0.26 U 0.26 U 0.25 U 0.25 U 0.26 U 0.2 U
4-NITROTOLUENE 0.266 U 0.255 U 0.26 U 0.26 U 0.25 U 0.25 U 0.26 U 0.4 U
DNX 0.266 U 0.255 U 0.26 U 0.4 U
HMX 0.266 U 0.255 U 0.26 U 0.26 U 0.25 U 0.25 U 0.26 U 0.4 U
MNX 0.266 U 0.255 U 0.26 U 0.4 U
NITROBENZENE 0.266 U 0.255 U 0.26 U 0.26 U 0.25 U 0.25 U 0.26 U 0.2 U
RDX 0.266 U 0.255 U 0.26 U 0.26 U 0.33 J 0.25 U 0.26 U 0.4 U
TETRYL 0.266 U 0.255 U 0.26 U 0.26 U 0.25 U 0.25 U 0.26 U 0.4 U
TNX 0.266 U 0.255 U 0.26 U 0.4 U
Field Parameters
TEMPERATURE C 14.12 10.02 13.77 15.5 -9999 14.9 13.41
DISSOLVED OXYGEN MG/L 2.8 1.26 -9999 1.21
DISSOLVED OXYGEN - METER 0.59 0.54 0.864
CONDUCTIVITY MS/CM 0.952
SPECIFIC CONDUCTANCE 0.922 0.754 0.579 0.544 -9999 0.864
OXIDATION REDUCTION POTENTIAL MV 71 -39 23.8 767.6 -9999 -9 171.5
TURBIDITY NTU 4 3.6 7.6 34 -9999 17 9
PH S.U. 6.85 6.78 6 2.81 -9999 6.55 6.52
Miscellaneous Parameters
AMMONIA-N MG/L 0.16 J 0.46 J
NITRITE/NITRATE-N 0.025 U 0.05 U 0.025 U 0.025 U 0.05 U
PERCHLORATE UG/L 0.2 UJ

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

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

UJ — Indicates that the chemical was not detected; however, the detection limit (sample-specific detection limit) is considered to be estimated based on problems encountered during laboratory analysis. The associated numerical detection limit is regarded
UR — Indicates that the chemical may or may not be present. The non-detected analytical result reported by the laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of gross technical deficiencies (i.e., holding time

J — Indicates that the chemical was detected; however, the associated numerical result is not a precise representation of the concentration that is actually present in the sample. The laboratory reported concentration is considered to be an estimate of t

> - Indicates that the true value is probably greater than the reported value. This “qualifier flag” is used to identify reported values that exceed the calibration range of field measurements but could not be re-analyzed for various reasons.

UG/L - micrograms per liter

C - degrees centigrade

MG/L - milligrams per liter

MS/CM - millisiemens per centimeter
MV - millivolts

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




MISCELLANEOUS PARAMETERS FOR SWMU 12 SURFACE WATER ROUNDS 1 THROUGH 8

TABLE 3-5

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, AND

NSA CRANE
CRANE, INDIANA
PAGE 1 OF 4
Location 12SW/SD09 12SW/SD11
Round 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Date|10/27/2004 03/06/2005 05/20/2005 08/27/2005 11/29/2005 05/16/2006 05/02/2007 4/23/2010 10/12/2004 03/05/2005 05/20/2005 08/27/2005 11/29/2005 05/16/2006 05/02/2007 4/23/2010
Explosives Units
1,3,5-TRINITROBENZENE UG/L 0.264 U 0.258 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.2 U 0.24 UJ 0.24 U 0.278 U 0.25 U 0.242 U 0.25 U 0.27 U 0.2 U
1,3-DINITROBENZENE 0.264 U 0.258 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.2 U 0.24 UJ 0.24 U 0.278 U 0.25 U 0.242 U 0.25 U 0.27 U 0.2 U
2,4,6-TRINITROTOLUENE 0.264 U 0.258 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.2 U 0.24 UJ 0.24 U 0.278 U 0.25 U 0.242 U 0.25 U 0.27 U 0.2 U
2,4-DIAMINO-6-NITROTOLUENE 0.264 U 0.258 U 0.26 U 0.2 U 0.24 UJ 0.24 U 0.25 U 0.2 U
2,4-DINITROTOLUENE 0.264 U 0.258 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.2 U 0.24 UJ 0.24 U 0.278 U 0.25 U 0.242 U 0.25 U 0.27 U 0.2 U
2,6-DIAMINO-4-NITROTOLUENE 0.264 U 0.258 U 0.26 U 0.2 U 0.24 UJ 0.24 U 0.25 U 0.2 U
2,6-DINITROTOLUENE 0.264 U 0.258 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.2 U 0.24 UJ 0.24 U 0.278 U 0.25 U 0.242 U 0.25 U 0.27 U 0.2 U
2-AMINO-4,6-DINITROTOLUENE 0.264 U 0.258 U 0.26 J 0.26 U 0.35 J 0.25 U 0.27 U 0.2 U 0.24 UJ 0.24 U 0.278 U 0.25 U 0.242 U 0.25 U 0.27 U 0.2 U
2-NITROTOLUENE 0.264 U 0.258 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.4 U 0.24 UJ 0.24 U 0.278 U 0.25 U 0.242 U 0.25 U 0.27 U 0.4 U
3,5-DINITROANILINE 0.264 U 0.258 U 0.26 U 0.24 UJ 0.24 U 0.25 U
3-NITROTOLUENE 0.264 U 0.258 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.4 U 0.24 UJ 0.24 U 0.278 U 0.25 U 0.242 U 0.25 U 0.27 U 0.4 U
4,4'-TN-AZOXY 0.528 U 0.515 U 0.52 U 0.48 UJ 0.48 U 0.5 U
4-AMINO-2,6-DINITROTOLUENE 0.61 0.36 J 0.68 0.43 J 0.4 J 0.25 U 0.58 0.2 U 0.24 UJ 0.24 U 0.278 U 0.25 U 0.242 U 0.25 U 0.27 U 0.2 U
4-NITROTOLUENE 0.264 U 0.258 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.4 U 0.24 UJ 0.24 U 0.278 U 0.25 U 0.242 U 0.25 U 0.27 U 0.4 U
RDX 19 8.3 12 9.2 19 10 7.5 1.63 5.6 J 1.9 4.5 0.25 U 5.3 2.5 2.9 J 0.311 J
DNX 0.264 U 0.258 U 0.26 U 0.4 U 0.24 UJ 0.24 U 0.25 U 0.4 UJ
MNX 0.52 J 0.258 U 0.72 0.4 U 0.24 UJ 0.24 U 0.25 U 0.4 U
TNX 0.264 U 0.258 U 0.26 U 0.4 U 0.24 UJ 0.24 U 0.25 U 0.4 U
HMX 6.4 5.1 5 7.4 6.8 J 6.8 6.7 1.64 J 2.4 J 1.3 2 0.25 U 2.3 J 2.1 1.9 0.4 U
NITROBENZENE 0.264 U 0.258 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.2 U 0.24 UJ 0.24 U 0.278 U 0.25 U 0.242 U 0.25 U 0.27 U 0.2 U
TETRYL 0.264 U 0.258 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.4 U 0.24 UJ 0.24 U 0.278 U 0.25 U 0.242 U 0.25 U 0.27 U 0.4 U
Field Parameters
TEMPERATURE C 15.72 2.86 15.3 21.78 12 15.25 12.13 14.57 20.43 12.1 15.1 15.07
DISSOLVED OXYGEN MG/L 10.28 4.64 12.93 9.13 1.19 11.59 6.69 10.26
DISSOLVED OXYGEN - METER 9.65 6.77 9.21 7.02
SPECIFIC CONDUCTANCE MS/CM 0.299 0.095 0.117 0.184 0.192 0.244 0.427 0.116 0.11 0.211 0.272 0.86
OXIDATION REDUCTION POTENTIAL MV 67.7 189 193 157 -9999 141.6 169.6 109 209 -9999 148.6 52.3
TURBIDITY NTU 17.1 2.7 21 21 5.13 7.7 82.6 19 27 4.01 3.1 137
PH S.U. 7.41 6.59 7.01 7.27 7.58 6.87 6.98 6.63 6.83 7.23 7.6 7.69
Miscellaneous Parameters
AMMONIA-N MG/L 0.03 J 0.005 U 4.2 J 0.24 J
NITRITE/NITRATE-N 1.9 0.37 J 0.2 0.19 0.096 0.025 U 0.025 U 0.077 0.05 U 3.8
PERCHLORATE UG/L 0.2 UJ 0.2 UJ




TABLE 3-5

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, AND
MISCELLANEOUS PARAMETERS FOR SWMU 12 SURFACE WATER ROUNDS 1 THROUGH 8

NSA CRANE
CRANE, INDIANA
PAGE 2 OF 4
Location 12SW/SD14 12SW/SD24
Round 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Date|11/01/2004 03/07/2005 05/20/2005 No Sample 11/29/2005 05/16/2006 No Sample 4/23/2010 10/27/2004 03/05/2005 05/20/2005 08/27/2005 11/29/2005 05/16/2006 05/02/2007 4/23/2010
Explosives Units
1,3,5-TRINITROBENZENE UG/L 0.24 U 0.248 U 0.25 U 0.264 U 0.25 U 0.2 U 0.248 U 0.252 U 0.25 U 0.24 U 0.252 U 0.25 U 0.27 U 0.2 U
1,3-DINITROBENZENE 0.24 U 0.248 U 0.25 U 0.264 U 0.25 U 0.2 U 0.248 U 0.252 U 0.25 U 0.24 U 0.252 U 0.25 U 0.27 U 0.2 U
2,4,6-TRINITROTOLUENE 0.24 U 0.248 U 0.25 U 0.264 U 0.25 U 0.2 U 0.248 U 0.252 U 0.25 U 0.24 U 0.252 U 0.25 U 0.27 U 0.2 U
2,4-DIAMINO-6-NITROTOLUENE 0.24 U 0.248 U 0.2 U 0.248 U 0.252 U 0.24 U 0.2 U
2,4-DINITROTOLUENE 0.24 U 0.248 U 0.25 U 0.264 U 0.25 U 0.2 U 0.248 U 0.252 U 0.25 U 0.24 U 0.252 U 0.25 U 0.27 U 0.2 U
2,6-DIAMINO-4-NITROTOLUENE 0.24 U 0.248 U 0.2 U 0.248 U 0.252 U 0.24 U 0.2 U
2,6-DINITROTOLUENE 0.24 U 0.248 U 0.25 U 0.264 U 0.25 U 0.2 U 0.248 U 0.252 U 0.25 U 0.24 U 0.252 U 0.25 U 0.27 U 0.2 U
2-AMINO-4,6-DINITROTOLUENE 2.1 J 0.65 J 0.62 J 0.4 J 0.25 U 0.2 U 0.248 U 0.252 U 0.25 U 0.24 U 0.252 U 0.25 U 0.27 U 0.2 U
2-NITROTOLUENE 0.24 U 0.248 U 0.25 U 0.264 U 0.25 U 0.4 U 0.248 U 0.252 U 0.25 U 0.24 U 0.252 U 0.25 U 0.27 U 0.4 U
3,5-DINITROANILINE 0.24 U 0.248 U 0.248 U 0.252 U 0.24 U
3-NITROTOLUENE 0.71 J 0.248 U 0.25 U 0.264 U 0.25 U 0.4 U 0.248 U 0.252 U 0.25 U 0.24 U 0.252 U 0.25 U 0.27 U 0.4 U
4,4'-TN-AZOXY 0.48 U 0.495 U 0.495 U 0.505 U 0.48 U
4-AMINO-2,6-DINITROTOLUENE 5.6 1.3 2 1.1 1.1 0.2 U 0.56 0.252 J 0.41 J 0.24 U 0.39 J 0.25 U 0.27 U 0.2 U
4-NITROTOLUENE 0.24 U 0.248 U 0.25 U 0.264 U 0.25 U 0.4 U 0.248 U 0.252 U 0.25 U 0.24 U 0.252 U 0.25 U 0.27 U 0.4 U
RDX 12 55 25 52 20 0.4 U 0.8 0.39 J 0.46 J 0.24 U 0.58 0.25 U 0.27 U 0.3 J
DNX 0.24 U 0.248 U 0.4 UJ| 0.248 U 0.252 U 0.24 U 0.4 UJ
MNX 0.24 U 0.41 J 0.4 U 0.248 U 0.252 U 0.24 U 0.4 U
TNX 0.24 U 0.248 U 0.4 U 0.248 U 0.252 U 0.24 U 0.4 U
HMX 4.5 14 9.7 J 10 J 8.6 0.4 U 0.55 0.28 J 0.25 U 0.24 U 0.32 J 0.25 U 0.27 U 0.4 U
NITROBENZENE 0.24 U 0.248 U 0.25 U 0.264 U 0.25 U 0.2 U 0.248 U 0.252 U 0.25 U 0.24 U 0.252 U 0.25 U 0.27 U 0.2 U
TETRYL 0.24 U 0.248 U 0.25 U 0.264 U 0.25 U 0.4 U 0.248 U 0.252 U 0.25 U 0.24 U 0.252 U 0.25 U 0.27 U 0.4 U
Field Parameters
TEMPERATURE C 8.6 17.33 14.6 20.95 15.66 5.59 15.08 18.33 12.2 17.72 12.58
DISSOLVED OXYGEN MG/L 4.33 10.01 7.91 11.74 2.79 12.89 7.28 8.89
DISSOLVED OXYGEN - METER 7.98 9.88 2.6
SPECIFIC CONDUCTANCE MS/CM 0.301 0.32 0.43 0.629 0.2706 0.14 0.144 0.218 0.266 0.405 0.282
OXIDATION REDUCTION POTENTIAL MV 241 187 -9999 131.9 61.8 126 187 390 -9999 135.4 260.5
TURBIDITY NTU 59 800 18 19 18.3 3.1 17 0 1.81 5.8 2.4
PH S.U. 5.99 7.36 7.77 8.29 7.55 7.1 7.16 6.16 7.51 8.07 6.92
Miscellaneous Parameters
AMMONIA-N MG/L 0.07 0.021 J 0.005 U 0.005 UJ
NITRITE/NITRATE-N 1.2 1.3 0.05 0.1 0.025 UJ 0.025 U 0.12 0.05 0.025 U
PERCHLORATE UG/L 0.2 UJ




TABLE 3-5

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, AND
MISCELLANEOUS PARAMETERS FOR SWMU 12 SURFACE WATER ROUNDS 1 THROUGH 8

NSA CRANE
CRANE, INDIANA
PAGE 3 OF 4
Location 12SW/SD25 12SW/SD27
Round 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Date|10/11/2004 03/05/2005 05/20/2005 08/27/2005 11/29/2005 05/16/2006 05/02/2007 4/23/2010 10/12/2004 03/05/2005 05/20/2005 08/27/2005 11/29/2005 05/16/2006 05/02/2007 4/23/2010
Explosives Units
1,3,5-TRINITROBENZENE UG/L 0.258 U 0.26 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.2 U 0.242 U 0.25 U 0.25 U 0.25 U 0.24 U 0.25 U 0.25 U 0.2 U
1,3-DINITROBENZENE 0.258 U 0.26 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.2 U 0.242 U 0.25 U 0.25 U 0.25 U 0.24 U 0.25 U 0.25 U 0.2 U
2,4,6-TRINITROTOLUENE 0.258 U 0.26 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.2 U 0.242 U 0.25 U 0.25 U 0.25 U 0.24 U 0.25 U 0.25 U 0.2 U
2,4-DIAMINO-6-NITROTOLUENE 0.258 U 0.26 U 0.26 U 0.2 U 0.242 U 0.25 U 0.25 U 0.2 U
2,4-DINITROTOLUENE 0.258 U 0.26 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.2 U 0.242 U 0.25 U 0.25 U 0.25 U 0.24 U 0.25 U 0.25 U 0.2 U
2,6-DIAMINO-4-NITROTOLUENE 0.258 U 0.26 U 0.26 U 0.2 U 0.242 U 0.25 U 0.25 U 0.2 U
2,6-DINITROTOLUENE 0.258 U 0.26 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.2 U 0.242 U 0.25 U 0.25 U 0.25 U 0.24 U 0.25 U 0.25 U 0.2 U
2-AMINO-4,6-DINITROTOLUENE 0.258 U 0.26 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.2 U 0.242 U 0.25 U 0.25 U 0.25 U 0.24 U 0.25 U 0.25 U 0.2 U
2-NITROTOLUENE 0.258 U 0.26 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.4 U 0.242 U 0.25 U 0.25 U 0.25 U 0.24 U 0.25 U 0.25 U 0.4 U
3,5-DINITROANILINE 0.258 U 0.26 U 0.26 U 0.242 U 0.25 U 0.25 U
3-NITROTOLUENE 0.258 U 0.26 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.4 U 0.242 U 0.25 U 0.25 U 0.25 U 0.24 U 0.25 U 0.25 U 0.4 U
4,4'-TN-AZOXY 0.515 U 0.52 U 0.51 U 0.485 U 0.5 U 0.5 U
4-AMINO-2,6-DINITROTOLUENE 0.258 U 0.26 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.2 U 0.242 U 0.25 U 0.25 U 0.25 U 0.24 U 0.25 U 0.25 U 0.2 U
4-NITROTOLUENE 0.258 U 0.26 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.4 U 0.242 U 0.25 U 0.25 U 0.25 U 0.24 U 0.25 U 0.25 U 0.4 U
RDX 0.258 U 0.26 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.4 U 0.242 U 0.25 U 0.28 J 0.25 U 0.24 U 0.25 U 0.25 U 0.4 U
DNX 0.258 U 0.26 U 0.26 U 0.4 UJ| 0.242 U 0.25 U 0.25 U 0.4 UJ
MNX 0.258 U 0.26 U 0.26 U 0.4 U 0.242 U 0.25 U 0.25 U 0.4 U
TNX 0.258 U 0.26 U 0.26 U 0.4 U 0.242 U 0.25 U 0.25 U 0.4 U
HMX 0.258 U 0.26 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.4 U 0.242 U 0.25 U 0.25 U 0.25 U 0.24 U 0.25 U 0.25 U 0.4 U
NITROBENZENE 0.258 U 0.26 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.2 U 0.242 U 0.25 U 0.25 U 0.25 U 0.24 U 0.25 U 0.25 U 0.2 U
TETRYL 0.258 U 0.26 U 0.248 U 0.26 U 0.242 U 0.25 U 0.27 U 0.4 U 0.242 U 0.25 U 0.25 U 0.25 U 0.24 U 0.25 U 0.25 U 0.4 U
Field Parameters
TEMPERATURE C 5.25 14.17 21.75 12 16.28 13.55 5.21 14.18 22.74 11.8 16.36
DISSOLVED OXYGEN MG/L 2.97 11.8 7.26 7.44 1.95 13.31 6.67
DISSOLVED OXYGEN - METER 10.27 7.15 10.02 7.27
SPECIFIC CONDUCTANCE MS/CM 0.078 0.082 0.224 0.16 0.262 0.267 0.092 0.087 0.221 0.179 0.289
OXIDATION REDUCTION POTENTIAL MV 116 173 246 -9999 141.4 266.2 113 172 242 -9999 141.7
TURBIDITY NTU 3.76 16 0 3.89 2.3 9.15 30 14 2.04 1.5
PH S.U. 7.13 6.88 7.4 7.47 7.90 6.81 6.76 6.77 7.47 7.14 7.70
Miscellaneous Parameters
AMMONIA-N MG/L 0.005 U 0.18 J 0.005 U
NITRITE/NITRATE-N 0.025 UJ 0.025 U 0.025 U 0.05 U 0.025 U 0.025 UJ 0.025 U 0.063 J 0.05 U
PERCHLORATE UG/L 0.2 UJ 0.2 UJ




TABLE 3-5

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, AND
MISCELLANEOUS PARAMETERS FOR SWMU 12 SURFACE WATER ROUNDS 1 THROUGH 8

NSA CRANE
CRANE, INDIANA
PAGE 4 OF 4
Location 12SW/SD31 12SW/SD34
Round 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Date|No Sample 03/05/2005 05/20/2005 No Sample 11/29/2005 05/16/2006 No Sample 4/23/2010 No Sample 03/06/2005 05/20/2005 08/27/2005 11/29/2005 05/16/2006 05/02/2007 4/23/2010
Explosives Units
1,3,5-TRINITROBENZENE UG/L 0.96 J 0.75 J 0.86 0.25 0.2 U 0.271 U 0.271 U 0.29 U 0.264 U 0.25 U 0.29 U 0.2 U
1,3-DINITROBENZENE 0.258 U 0.252 U 0.26 U 0.25 0.2 U 0.271 U 0.271 U 0.29 U 0.264 U 0.25 U 0.29 U 0.2 U
2,4,6-TRINITROTOLUENE 79 240 160 180 0.2 U 0.271 U 0.271 U 0.29 U 0.264 U 0.25 U 0.29 U 0.2 U
2,4-DIAMINO-6-NITROTOLUENE 1.6 J 0.2 U 0.271 U 0.29 U 0.2 U
2,4-DINITROTOLUENE 0.36 J 0.252 J 0.49 J 0.25 0.2 U 0.271 U 0.271 U 0.29 U 0.264 U 0.25 U 0.29 U 0.2 U
2,6-DIAMINO-4-NITROTOLUENE 0.258 U 0.2 U 0.271 U 0.29 U 0.2 U
2,6-DINITROTOLUENE 0.258 U 0.252 U 0.26 U 0.25 0.2 U 0.271 U 0.271 U 0.29 U 0.264 U 0.25 U 0.29 U 0.2 U
2-AMINO-4,6-DINITROTOLUENE 11 J 16 J 16 J 5.9 0.2 U 0.8 J 0.271 U 0.29 U 0.3 J 0.25 U 0.45 J 0.2 U
2-NITROTOLUENE 0.258 U 0.252 U 0.26 U 0.25 0.4 U 0.271 U 0.271 U 0.29 U 0.264 U 0.25 U 0.29 U 0.4 U
3,5-DINITROANILINE 1.2 0.271 U 0.29 U
3-NITROTOLUENE 0.258 U 0.252 U 0.26 U 0.25 0.4 U 0.271 U 0.271 U 0.29 U 0.264 U 0.25 U 0.45 J 0.4 U
4,4'-TN-AZOXY 0.515 U 0.542 U 0.59 U
4-AMINO-2,6-DINITROTOLUENE 24 51 58 32 0.2 U 1.7 0.51 J 0.29 U 0.66 0.78 0.99 0.2 U
4-NITROTOLUENE 0.258 U 0.252 U 0.26 U 0.25 0.4 U 0.271 U 0.271 U 0.29 U 0.264 U 0.25 U 0.29 U 0.4 U
RDX 20 34 47 23 0.4 U 140 99 3.1 83 200 66 14.4
DNX 0.258 U 0.4 UJ 0.271 U 0.29 U 0.4 UJ
MNX 0.258 U 0.4 U 1.9 0.29 U 0.4 U
TNX 0.258 U 0.4 U 0.271 U 0.29 U 0.4 U
HMX 4.2 7.4 12 J 5.1 0.4 U 98 35 11 31 J 55 76 7.17
NITROBENZENE 0.258 U 0.252 U 0.26 U 0.25 0.2 U 0.271 U 0.271 U 0.29 U 0.264 U 0.25 U 0.29 U 0.2 U
TETRYL 0.258 U 0.252 U 0.26 U 0.25 0.4 U 0.271 U 0.271 U 0.29 U 0.264 U 0.25 U 0.29 U 0.4 U
Field Parameters
TEMPERATURE C 7.35 15.8 15.4 13.36 10.04 16.28 20.56 14 14.01
DISSOLVED OXYGEN MG/L 3.55 11.65 4.83 3.52 11.08 8.61
DISSOLVED OXYGEN - METER 9.63 8.61 2.75
SPECIFIC CONDUCTANCE MS/CM 0.081 0.184 0.242 0.509 0.404 0.462 0.456 0.442 0.721
OXIDATION REDUCTION POTENTIAL MV 98 138 -9999 159.3 141 177 116 -9999 146
TURBIDITY NTU 40 40 17 6.6 130 130 8.7 45 16
PH S.U. 7.46 7.42 7.61 7.17 7.18 7.58 7.46 7.72 7.38
Miscellaneous Parameters
AMMONIA-N MG/L 0.14 0.08
NITRITE/NITRATE-N 0.51 J 0.4 0.05 0.81 0.025 U 1.2 0.12
PERCHLORATE UG/L 0.2 UJ

A blank cell indicates that no sample was collected or analysis was conducted for the parameter.
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
UJ - Indicates that the chemical was not detected; however, the detection limit (sample-specific detection limit) is considered to be estimated based on problems encountered during laboratory analysis.
The associated numerical detection limit is regarded
UR - Indicates that the chemical may or may not be present. The non-detected analytical result reported by the laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of
gross technical deficiencies (i.e., holding time
J — Indicates that the chemical was detected; however, the associated numerical result is not a precise representation of the concentration that is actually present in the sample. The laboratory reported
concentration is considered to be an estimate of t
> - Indicates that the true value is probably greater than the reported value. This “qualifier flag” is used to identify reported values that exceed the calibration range of field measurements but could not be re-analyzed
for various reasons.

UG/L - micrograms per liter

C - degrees centigrade
MGIL - milligrams per liter
MS/CM - millisiemens per centimeter

MV - millivolts

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




TABLE 3-6

DESCRIPTIVE STATISTICS FOR

NSA CRANE
CRANE, INDIANA

SWMU 12 (MINE FILL A) ROUND 8 SURFACE WATER

Frequency of Minimum Maximum Range of Mean Average of Sample of
Parameter Detection Concentration Concentration Nondetects Concentration Positive Detects | Maximum Detect
Explosives (ug/L)
HMX 2/8 1.64 J 7.17 0.4 1.25 4.41 12SW3407
RDX 4/8 0.3 14.4 0.4 2.18 4.16 12SW3407
Miscellaneous Parameters
[NITRITE/NITRATE-N 3/8 0.05 [ 0.12 0.05 0.049 | 0.089 [ 12sw3407 ]

Associated Samples

12SwW0908
12SwW1108
12SW1406
125W2408
12SwW2508
12Sw2708
12Sw2708-D
12SwW3105
12SW3407

HMX = octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine

RDX= hexahydro-1,3,5-trinitro-1,3,5-triazine
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4.0 DATA EVALUATION

Section 4 presents groundwater and surface water monitoring data for Rounds 1 through 8. The
information presented includes Round 8 potentiometric surface contours, temporal plots, and trend
analyses for each groundwater and surface water sampling location included in the SWMU 12 long term
monitoring program. The objective of the long term monitoring program at SWMU 12 is to collect enough
monitoring data (up to nine rounds) to determine the nature and extent of contamination, whether residual
explosives are naturally degrading, and provide data for making remedy decisions for residual explosives

contamination to complete the CMS.

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

contaminants and processes responsible for the loss.

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

supporting information being provided by the SWMU 12 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 conditions
over a period of 3 to 5 years. The SWMU 12 long term monitoring program is providing analytical
results for select explosives and degradation by-products. As indicated in the SWMU 12 RFI, RDX is
considered the principal chemical of concern because is it a site-related contaminant and has been
detected more frequently and at higher concentrations than any other explosive. The degradation by-
products for RDX are DNX, MNX, and TNX. The long-term monitoring program is scheduled to
include nine rounds of sampling, under non-pumping conditions, to provide information on trends in
groundwater and surface water concentrations of explosives and explosives degradation by-
productions. To date, eight rounds of groundwater sampling events have been conducted in
September 2004, March, 2005, May, 2005, August, 2005, November and December, 2005, May
2006, April, 2007, and April 2010.
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e There should be at least 2 years of quarterly sampling to evaluate seasonal effects on the
contaminant concentrations. At the completion of the eighth round of sampling at SWMU 12,

quarterly monitoring will have been conducted for at least 2 years.

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

contamination plume is discussed in Section 4.1.

e Samples should be collected from points located vertically (above and below) and horizontally
(upgradient and downgradient) outside the area of groundwater contamination. The SMWU 12
long term monitoring program includes wells located in the Puz, Pmz, and Mgd water bearing zones
to evaluate if contamination is migrating vertically to the lower aquifer (Mgd). Through Round 4,
explosives contamination has been detected in the Puz and Pmz aquifers, but not in the Mgd aquifer.
In Round 5, RDX was detected at a low concentration in the Mgd, indicating that explosives have
migrated to the lower aquifer. However, there were no detections of explosives in the Mgd in Rounds
6 through 8. In addition, the monitoring program includes monitoring wells positioned upgradient and
downgradient of the source area, within the source plume, and along the outside area of the

groundwater contamination.

e The most recent analytical data on groundwater should be no more than 2 years old at the
time of evaluation. This report evaluates the MNA program through eight rounds of sampling.
Round 8 was conducted in April 2010. Therefore, the most recent analytical data is no more than

1 year old.

e 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. This SWMU 12 MNA report summarizing eight rounds of sampling includes
temporal plots of RDX and degradation by-product concentrations, along with a detailed statistical

evaluation that is presented in Section 4.6.
e Additional rounds of samples, beyond nine rounds, may be required to demonstrate the

decreasing trend. SWMU 12 MNA monitoring data will be evaluated after eight rounds, and a

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

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

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

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

e Sample locations should consider heterogeneities in geologic structures and in the spatial
distribution of contaminants. Groundwater flow paths and rates should be fully and accurately
defined. Groundwater elevations are being measured during each sampling round to develop
potentiometric analyses of groundwater direction and flow rates, and the results are presented in the
MNA reports.

e Locations should be sampled under non-pumping conditions and should include the following
information:

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

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

nitrite/nitrate concentrations.

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

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 eight sampling rounds. The

results are presented in the MNA reports in the form of potentiometric surface figures.
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- Seasonal variations and trends should be evaluated by obtaining data from different times
of the year to determine if changes in contaminant concentrations, indicator parameters,
or water types are caused by natural attenuation or may be attributed to seasonal
variability. The SWMU 12 monitoring program involved monitoring to measure RDX and
degradation by-product concentrations and routine indicator parameters by season. The final
MNA report will include the presentation of temporal plots to discern trend of RDX and

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

4.1 GROUNDWATER MONITORING PROGRAM

MNA groundwater sampling has been conducted at 21 select well locations across SWMU 12 (see
Figure 2-1). Sixteen wells are located in the Puz aquifer; four wells are located in the Pmz aquifer; and
the remaining well is in the Mgd aquifer. These wells have been established in accordance with U.S.
EPA Region 5 MNA guidance. The monitoring wells have a specific role in the monitoring program and
represent locations within the plume source area, within the center and leading edges of the plume, and
from points located vertically (above and below), and horizontally (upgradient and downgradient) outside
the area of groundwater contamination. The selected wells are distributed as follows in the Puz, Pmz,

and Mgd water bearing zones:

Puz Aquifer Wells

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

e Three wells located within the center of the plume (12MWTQ09, 12MWT12, and 12MWT17)

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

e One well upgradient of the plume (12MWT28)

o Two wells laterally downgradient of the plume (12MWTO03 and 12MWT23)

Pmz Aquifer Wells

e Three wells vertically below the plume (12MWT30, 12MWT31, and 12MWT32)
e One well laterally downgradient of the plume (12MWT46)

Mad Aquifer Well

e One well laterally downgradient of the plume (12MWT41)
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In Rounds 1 through 8, all groundwater samples were analyzed for explosives and well stabilization
parameters with occasional analyses for routine indicator MNA parameters and periodically for RDX

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

4.2 SURFACE WATER MONITORING PROGRAM

To aid in determining MNA occurrence, surface water samples were collected at eight select locations
(see Figure 2-2). These locations include 12SW/SD09, 12SW/SD11, 12SW/SD14, 12SW/SD24,
12SW/SD25, 12SW/SD27, 12SW/SD31, and 12SW/SD34. The location 12SW/SD25 is considered to be
upgradient of SWMU 12. In Rounds 1 through 8, samples from these locations were analyzed for
explosives and the routine indicator parameters DO, ORP, pH, specific conductance, temperature,

turbidity, ammonia, and nitrite/nitrate concentrations.

4.3 ROUND 8 POTENTIOMETRIC SURFACES

Figures 4-1, 4-2, and 4-3 show the Round 8 (April 2010) potentiometric surface elevation maps for the
Puz, Pmz, and Mgd water bearing zones, respectively. The groundwater elevations collected in Round 8
were compared to groundwater elevations reported in Round 7 (see Appendix E). In general,
groundwater flow for Round 8 in all three water bearing zones are similar to flow directions reported in
Round 7. An overview of the groundwater elevations in Round 8, compared to Round 7, is presented

below for each water-bearing zone.

The potentiometric surface for the Puz in Round 8 is presented on Figure 4-1. As in all previous rounds,
the highest groundwater elevations were measured at the far northwest end of SWMU 12 at wells
12MWT25 to 12MWT28 [731.23 feet above mean sea level (asml) to 734.05 feet asml]. In general, Puz
groundwater elevations measured in Round 8 were approximately the same or slightly higher, as
compared to Round 7. As shown on Figure 4-1, there are two ridges of higher groundwater elevations
that extend from the groundwater high at the north end of SWMU 12. The larger more pronounced ridge
runs southeast along the centerline of the SWMU 12 ridgetop, through wells 12MWT13, 12MWT16,
12MWT17, and 12MWT23. The groundwater elevations decrease from approximately 730 to 712 feet
amsl| along this groundwater ridge. To the northeast and southwest of this groundwater ridge, the
elevations decrease rapidly to the sides of the ridge. Shallow groundwater on the northeastern side of
this groundwater ridge flows to the east and northeast, while shallow groundwater on the southwestern
side of the ridge flows southwest. A second ridge extends from the northern high area toward the

southwest. Along this ridge, the elevations decrease gradually along the crest of the groundwater ridge at

031112/P 4-5 CTO 48



SWMU 12

MNA Report
Revision: 0

Date: March 2011
Section: 4

Page 6 of 9

wells 12MWT26 and 12MWT28 (approximately 734 feet amsl) down to well 122MWT24 (708 feet amsl).

Groundwater is flowing toward the cropline on the sides of both ridges.

Groundwater elevations measured in the Pmz in Round 8 are shown on Figure 4-2. Groundwater
elevations for all Pmz wells changed by less than + 1.0 foot in elevation, as compared to Round 7 with the
exception of well 12MWT30 which increased 2.38 feet in elevation. As shown in Figure 4-2, similar to
Figure 4-1, a groundwater ridge extends from the northwest end of SWMU 12 toward the southeast.
Groundwater elevations decrease toward the southeast and toward the southwest from the groundwater
ridge. The highest groundwater elevation was measured at well 122MWT33 (698.83 feet amsl). The
lowest groundwater elevations were measured in wells 12MWT30 (637.27 feet amsl) on the southwest
side of SWMU 12 and 12MWT48 (619.56 feet amsl) on the southeast side of SWMU 12.

Round 8 groundwater levels for the Mgd zone are presented on Figure 4-3. In Round 8, groundwater
elevations ranged from 573.69 feet amsl at 12MWT50 to 603.25 feet amsl at 12MWT41. Groundwater
elevations for all Mgd wells changed by less than + 1.0-foot in elevation as compared to Round 7. The
general groundwater flow direction in the Mgd in Round 8 was to the south and southeast toward Turkey
Creek.

4.4 GROUNDWATER TEMPORAL PLOT TREND ANALYSIS

The temporal plots of RDX and degradation by-product concentrations are shown in Figures 4-4, 4-5, 4-6,
4-7, 4-8, 4-9, 4-10 and 4-11 for each water bearing zone. The plots are arranged in columns by
monitoring well location showing concentration trends for RDX, followed by the trend for each degradation
by-product. The analytical results for each round are shown as a data point and include the validation
qualifier, if applicable, and correspond to the datum presented in Tables 3-1, 3-3, and 3-4 for the Puz,
Pmz, and Mgd, respectively. The absence of a data point for a round indicates no sample was collected,

or a particular parameter was not a target analyte.

Puz Water Bearing Zone

Figures 4-4, 4-5, 4-6, 4-7, and 4-8 show temporal plots of RDX and degradation by-product groundwater
concentrations for Rounds 1 through 8 for wells installed in the Puz. Through Round 8, RDX has been
detected at all MNA monitoring locations with the exception of 122MWTO03, which is laterally downgradient
of the contamination plume at SWMU 12. In Round 8 sampling, monitoring wells 122MWTO06, 12MWT10,
12MWT11, 12MWT16, 12MWT17, 12MWT36, 12MWT38, and 12MWT42 showed a significant decrease

(greater than 50 percent) in RDX concentration that did not follow previous trends. Prior to Round 8
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sampling, monitoring wells 12MWT06, 12MWT16, 12MWT17 and 12MWT38 were showing a potential
upward trend in RDX concentration. Monitoring wells 12MWT10, 12MWT11, 12MWT36, and 12MWT42

displayed no apparent prior trend.

Monitoring well 12MWT20 continued to show a potential upward trend, and monitoring wells 12MWTO09,
12MWT18, and 12MWT22 continued to show a potential downward trend in RDX concentrations.

All other Puz wells (12MTW12, 12MTW28, 12MWTO03 and 12MWT23) exhibited oscillating changes in

RDX concentrations, with no apparent trend.
Degradation by-products have been detected at all monitoring locations, with the exception of 12MWTO03,
12MWT18, 12MWT20, 12MWT23, 12MWT28, and 12MWT42. At the present time, there is insufficient

data to discern any trend in degradation by-product concentrations.

Pmz Water Bearing Zone

Figures 4-9 and 4-10 show temporal plots of RDX and degradation by-product concentrations for Rounds
1 through 8 for Pmz wells. Through Round 8, there have been no positive detections of RDX or
degradation by-products in the Pmz monitoring wells 122MWT30, 12MWT31, 12MWT32, and 12MWT46.

Mad Water Bearing Zone

Figure 4-11 shows temporal plots of RDX and degradation by-product concentrations for Rounds 1
through 8 in well 122MWT41. Through Round 8, there has been only one minor detection of RDX
(0.33J pg/L), which occurred in Round 5. Otherwise, there have been no positive detections of RDX or
degradation by-products at well 12MWT41.

4.5 SURFACE WATER TEMPORAL PLOT TREND ANALYSIS

Figure 4-12 shows temporal plots of explosives and degradation by-product surface water concentrations
for Rounds 1 through 8. Through Round 8, RDX has been detected at all surface water sampling
locations. RDX has been most frequently detected at surface water locations 12SW/SDQ9, 12SW/SD11,
12SW/SD14, 12SW/SD31, and 12SW/SD34. All five of these locations show potential downward trends

in RDX concentrations.

Location 12SW/SD24 is the only location that exhibits no clear trend. The only RDX degradation by-
product detected through Round 8 is MNX at locations 12SW/SD09, 12SW/SD14, and 12SW/SD34. At
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the present time, there is insufficient data to conduct an evaluation regarding trends for MNX

concentrations.

4.6 MANN-KENDALL STATISTICAL TREND ANALYSIS

The Mann-Kendall statistical test was used to determine if there are indications of temporal trends at the
SWMU 12 Puz monitoring wells and surface water where RDX and degradation by-products have been
detected. RDX and degradation by-products have not been detected in the Pmz wells. The Mann-
Kendall test involves computing a statistic “S”, which is the difference between the number of pair-wise
differences that are positive, minus the number that are negative. If S is a large positive number, then
there is evidence of an increasing trend in the data. If S is a large negative value, then there is evidence
of a decreasing trend in the data. The null hypothesis or baseline condition for this test is that there is no
temporal trend in the data values. The alternative hypothesis is that of either an upward or downward
trend. The Mann-Kendall test is particularly useful since missing values are allowed and the data need

not conform to any particular distribution. One half the detection limit is used for all non-detected values.

The number of samples for each Puz well was less than 10. If the number of samples is less than 10

then the following procedure is used in the statistical analysis.

The first step is to list the data in the order they were collected over time: X;, Xo. . . X, where x is the
observation at time i. Then determine the sign of all n(n-1)/2 possible differences x; — x,, where j > k.
These differences are X, — X1, X3 — X1, . . . , Xnp — X1, X3 — X2, X4 — X2, . . . , Xn — Xn-2, Xn — Xp-1. A CONvenient

way of arranging the calculations is as follows:

Data Values Listed in Order Collected Over Time No. of + No. of —
X1 Xo X3 X4 . Xn-1 Xn Signs Signs
X X1 —
2= Xy | X3—Xg | Xg—Xq Xn — X1
X1
Xp-1—
X3 — X2 X4 — X2 Xn — Xo
X2
X 1 —
X4 — X3 n-1 Xp — X3
X3
Xn1— | Xn— Xn.
Xn-2 2
Xn — Xn
1
sum of sum of
, + .
S=| (+signs ~ signs
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The next step is to use Table 4-1 to find the critical value, and Table 4-2 to find the p-value. The null

hypothesis of no trend is rejected:

o if the absolute value of S is greater than or equal to the critical value, and

e if the p-value is less than the significance level a.

The results of the Mann-Kendall statistical test for SWMU 12 groundwater are presented in Table 4-3 for
alpha values (significance levels) of 0.10 and 0.05. Indiana Department of Environmental Management
(IDEM) guidance (IDEM, 2001 RISC) typically recommends using alpha values of 0.10 or 0.05.
Appendix F presents the groundwater RDX trend plot graphs.

At the 0.10 significance level, wells 12MWTO06 (Source Area Well) and 12MWTQ9 (Center of Plume)
tested positive for significant downward trends, and well 12MWT20 (Leading Edge of Plume) tested
positive of a significant upward trend. No wells indicated a trend at the 0.05 level.

The results of the Mann-Kendall statistical test for SWMU 12 surface water are presented in Table 4-4 for
alpha values (significance levels) of 0.10 and 0.05. Appendix F presents the surface water RDX trend

plot graphs.

At both the 0.10 and 0.05 significance levels no surface water sampling locations indicated a trend.
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TABLE 4-1

MANN-KENDALL TREND TEST RESULTS FOR RDX - GROUNDWATER

SWMU 12 (MINE FILL A) - ROUND 8

NSWC CRANE
Alpha=0.1 Alpha = 0.05
. Test — —
Location N S p-value Statistic Critical Trend? Critical Trend?
Value Value
PENNSYLVANIA UPPER WATER BEARING ZONE
12MWTO03 RDX was not detected in any round of sampling.
12MWTO06 8 -12 0.089 -12 12 Significant Downward Trend 16 No Trend
12MWT09 8 -15 0.054 -14 12 Significant Downward Trend 16 No Trend
12MWT10 8 6 0.274 6 12 No Trend 16 No Trend
12MWT11 8 -4 0.360 -4 12 No Trend 16 No Trend
12MWT12 8 0 0.548 0 12 No Trend 16 No Trend
12MWT16 8 3 0.452 3 12 No Trend 16 No Trend
12MWT17 8 7 0.274 7 12 No Trend 16 No Trend
12MWT18 8 -11 0.138 -11 12 No Trend 16 No Trend
12MWT20 8 14 0.054 14 12 Significant Upward Trend 16 No Trend
12MWT22 8 -8 0.199 -8 12 No Trend 16 No Trend
12MWT23 8 9 0.199 9 12 No Trend 16 No Trend
12MWT28 8 10 0.138 10 12 No Trend 16 No Trend
12MWT36 8 5 0.360 5 12 No Trend 16 No Trend
12MWT38 8 8 0.199 8 12 No Trend 16 No Trend
12MWT42 8 -4 0.360 -4 12 No Trend 16 No Trend
PENNSYLVANIA MIDDLE WATER BEARING ZONE
12MWT31 RDX was not detected in any round of sampling.
12MWT32 RDX was not detected in any round of sampling.
12MWT46 RDX was not detected in any round of sampling.
PENNSYLVANIA GLENN DEAN WATER BEARING ZONE
12MWT41 | 8 | 4 [ 036 | 4 | 12 | No Trend | 16
Notes:

-- Indicates that there were an insufficient number of samples to run the test.

Null Hypothesis:
Alternative Hypothesis:

N = Number of Samples
S = Mann-Kendall Test Statistic

Ho: There is no trend.
HA: There is an upward trend (indicated by a positive value of S).
HA: There is a downward trend (indicated by a negative value of S).

If p-value is less than alpha then reject null hypothesis of no trend.
If absolute value of the test statistic is greater than or equal to the critical value then reject null hypothesis of no trend.
Source: Data Quality Assessment: Statistical Methods for Practitioners EPA QA/G-9S, EPA/240/B-06/003. February 2006.




TABLE 4-2

CRITICAL VALUES FOR THE
MANN-KENDALL TEST FOR TREND

SWMU 12 - MINE FILL A

NSA CRANE
CRANE, INDIANA

Significance Level

Sample Size n

o 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
0.20 4 6 7 7 8 10 11 13 14 16 17 19 20 22 25 27 28
0.10 6 8 9 11 12 14 17 19 20 24 25 29 30 34 35 39 42
0.05 6 8 11 13 16 18 21 23 26 28 31 35 38 42 45 49 52
0.01 - 10 13 17 20 24 27 31 34 40 43 47 52 58 63 67 72




TABLE 4-3

PROBABILITIES FOR THE SMALL-SAMPLE
MANN-KENDALL TEST FOR GROUNDWATER TREND
SWMU 12 - MINE FILL A
NSA CRANE
CRANE, INDIANA

n n
S 4 | 5 | 8 | 9 S 6 | 7 | 10
0 0.625 0.592 0.548 0.54 1 0.5 0.5 0.5
2 0.375 0.408 0.452 0.46 3 0.36 0.386 0.431
4 0.167 0.242 0.36 0.381 5 0.235 0.281 0.364
6 0.042 0.117 0.274 0.306 7 0.136 0.191 0.3
8 0.042 0.199 0.238 9 0.068 0.119 0.242
10 0.0083 0.138 0.179 11 0.028 0.068 0.19
12 0.089 0.13 13 0.0083 0.035 0.146
14 0.054 0.09 15 0.0014 0.015 0.108
16 0.031 0.06 17 0.0054 0.078
18 0.016 0.038 19 0.0014 0.054
20 0.0071 0.022 21 0.0002 0.036
22 0.0028 0.012 23 0.023
24 0.00087  0.0063 25 0.014
26 0.00019  0.0029 27 0.0083
28 0.000025  0.0012 29 0.0046
30 0.00043 31 0.0023
32 0.00012 33 0.0011
34 0.000025 35 0.00047
36 0.0000028 37 0.00018
39 0.000058
41 0.000015
43 0.0000028
45 0.00000028

n = Number of Samples
S = Mann-Kendall Test Statistic




TABLE 4-4

MANN-KENDALL TREND TEST RESULTS FOR RDX - SURFACE WATER
SWMU 12 (MINE FILL A) - ROUND 8

NSA CRANE
Alpha=0.1 Alpha = 0.05
. Test — —
Location N S p-value Statistic Critical Trend? Critical Trend?
Value Value

12SW09 8 -9 0.199 -9 12 No Trend 16 No Trend
12SW11 8 -4 0.360 -4 12 No Trend 16 No Trend
12SW14 6 -5 0.235 -5 9 No Trend 16 No Trend
12SW24 8 -4 0.360 -4 12 No Trend 16 No Trend
12SW25 RDX was not detected in any sample

12SW27 8 10 0.138 10 12 No Trend 16 No Trend
12SW31 5 -2 0.452 -2 8 No Trend 8 No Trend
12SW34 7 -7 0.274 -7 11 No Trend 13 No Trend

Notes:

-- Indicates that there were an insufficient number of samples to run the test.

Null Hypothesis:
Alternative Hypothesis:

If p-value is less than alpha then reject null hypothesis of no trend.

Ho: There is no trend.

HA: There is an upward trend (indicated by a positive value of S).
HA: There is a downward trend (indicated by a negative value of S).

N = Number of Samples

S = Mann-Kendall Test Statistic

If absolute value of the test statistic is greater than or equal to the critical value then reject null hypothesis of no trend.
Source: Data Quality Assessment: Statistical Methods for Practitioners EPA QA/G-9S, EPA/240/B-06/003. February 2006.
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FIGURE 4-5

TEMPORAL PLOTS OF RDX AND DEGRADATION BY-PRODUCT CONCENTRATIONS
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TEMPORAL PLOTS OF RDX AND DEGRADATION BY-PRODUCT CONCENTRATIONS
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TEMPORAL PLOTS OF RDX AND DEGRADATION BY-PRODUCT CONCENTRATIONS
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FIGURE 4-10

TEMPORAL PLOTS OF RDX AND DEGRADATION BY-PRODUCT CONCENTRATIONS
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TEMPORAL PLOTS OF RDX AND DEGRADATION BY-PRODUCT CONCENTRATIONS
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APPENDIX A

SWMU 12, SAMPLE LOG SHEETS AND OTHER FIELD FORMS, ROUND 8
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Tetra Tech NUS, Inc.

Page 1 of 32

GROUND WATER SAMPLING LOG

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Facility Name CRANE NSWC Sample ID # 12GWT0308 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12MWTO03 Created Date 4/5/10
Task/Contract # 0377 Sampled By Jason Trentini Modified By John Wright
WBS Code # Concentration Not known Modified Date 5/5/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Purge Entries
5 = % |37 g =z 2 8 |2¢d| & S g | 2| §%
o 3 - - : =3 3 T = T =a
® o ~8 | S% 9 w ~ 37 |S2| 3 2 | % |58
- |32 c 3 a |SE| 3 | 3 33
- 5 . ) e g 0 o2
(1] EE-4 o < ~ < ~ ~3
< -~ 0 P r ~ ° 3
) ~ o &
= 3 o Ll
~ Nt
4/29/10 10:00 15.24 100 Clear 6.44 1.685 8.31 60 12.92 221.7 na na 0
. Slightly
4/29/10 10:10 16.67 100 Turbid 6.22 1.713 2.83 55 13.69 210.5 na na 1000
. Slightly
4/29/10 10:20 17.35 100 Turbid 6.21 1.719 2.37 37 13.79 205.9 na na 1000
4/29/10 10:30 17.52 50 Clear 6.23 1.743 2.20 26 14.37 204.4 na na 500
4/29/10 10:50 17.60 50 Clear 6.22 1.799 1.83 17 15.65 203.2 na na 1000
4/29/10 11:00 18.07 50 Clear 6.19 1.734 2.01 12 13.98 203.6 na na 500
4/29/10 11:10 18.14 50 Clear 6.21 1.784 1.95 9.4 15.30 202.2 na na 500
4/29/10 11:20 18.39 50 Clear 6.20 1.746 1.99 7.2 14.19 202.3 na na 500
n Tetra Tech NUS, Inc.
MNA Sampling - SWMU12 (Round 8) - CRANE NSWC
Purge Entries
? 2 | s |s2] ¢ || 2|8 |2g| & | g |¢e]|¢g]|ss
[~ - = a ~ . o 3 k- — = c Q
® & g =¥ = [ ) ] = S ~ 2 g 50
- -
-~ g E c 3 - 2 Ly 3 '2 (] =)
(1] - - n ~ 2 0 < — ~ o
< - 0 ? r P ~ £ 3 ‘?’
(1) Nt © Y
o 3 z Yot L =
”~~ L
c
g g
4/29/10 11:30 18.52 50 Clear 6.22 1.768 1.83 5.4 14.78 201.5 na na 500
4/29/10 11:40 18.53 50 Clear 6.23 1.840 1.63 3.7 15.41 200.0 na na 500
4/29/10 11:50 18.67 50 Clear 6.21 1.814 1.93 5.8 14.99 200.3 na na 500
http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596... 5/17/2010



Page 2 of 32

4/29/10 [12:00 |[18.71 |50 Clear |6.21 1.815 1.40 5.7 14.75 [199.3 |na na 500
4/29/10 |[12:10 [18.74 |50 Clear |6.22 1.867 1.29 5.4 14.97 |[197.7 |na na 500
4/29/10 |[12:20 [19.20 |50 Clear [6.19 1.747 |1.58 4.6 14.18 |[1959 [na na 500
4/29/10 [12:30 [19.36 |50 Clear |6.19 1.755 1.48 3.4 14.47 190.6 [na na 500
4/29/10 [12:40 [19.45 |50 Clear [6.19 1.798 [1.36 5.8 14,56 |186.2 |na na 500
Analysis Records
0 =] = z> N~ v 0 = = 0 0
° 1 3 23 > 8 3 2 = 2 S g
0 o ) g 530 a2 3 o c 5
o 0% = " — 3
4 -] =T P o (] *
o oy w w 3 2
~ = O = o
0 5 < [ L
o 3
("]
. SW-846 ; » Glass - ED00000119-
4 4/29/10  |12:40 8330 Explosives 4°C Eihar 1L 5
SW-846 RDX
&  |4/29/10 |12:40  [8330 Degradation | 4°C | £000000119-
Modified Products
. Nitrate + o e ED00000119-
7 4/29/10  |12:40 EPA 353.2 | \iirite (as N) | C/H2S04 Plastic - PE | 500ml 2

General Observations and Notes

One well volume is 7.91L

http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596...

- End of Report -

5/17/2010
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Tetra Tech NUS, Inc.

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Page 3 of 32

GROUND WATER SAMPLING LOG

Facility Name CRANE NSWC Sample ID # 12GWT0608 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12MWT06 Created Date 4/5/10
Task/Contract # 0377 Sampled By John King Modified By John Wright
WBS Code # Concentration Not known Modified Date 5/5/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Purge Entries
S 2 3% (33 S 3 2 g8 | 2¢ Iy o g Q | §5
-4 3 ooy = = (2] - 3 3 a1 = = =0
® ® e | <% S » -~ 3 cZ = 2 e S50
= 32 : 3 3 "o = 5 3 33
- 35 c @ ~ = o 3 < o
Y S e & 0 S < 2] < -~ ~0
< - : r ~ ) 3 ,?,
1] - [-) Y
L
4/26/10 10:00 9.30 100 Clear 4.80 0.607 5.84 8.6 11.67 41.8 na na 0
4/26/10 10:10 9.29 100 Clear 4.82 0.581 3.08 0.35 11.63 55.0 na na 1000
4/26/10 10:20 9.27 100 Clear 4.83 0.558 2.64 1.3 11.60 66.7 na na 1000
4/26/10 10:30 9.29 100 Clear 4.82 0.528 2.08 1.1 11.60 68.6 na na 1000
4/26/10 10:40 9.30 100 Clear 4.82 0.513 2.05 0.47 11.60 68.6 na na 1000
4/26/10 10:50 9.30 100 Clear 4.82 0.501 2.08 1.0 11.62 68.9 na na 1000
Analysis Records
() =] - > -4 v 0 x 0 0
5 g 5 53 >3 3 ¢ 5 g | g
) L ® T 50 a3 3 o c ==
0 ° D3 -~ 5 3 3
- a2 -5 < o 0 #
[ ) <~ o 2 3
= ~ 9.8 o 2 g
03 < - »
] -
1]
. SW-846 : - Glass - ED00000119-
Qf 4/26/10 11:05 8330 Explosives 4°C 2 Amber iL 1
SW-846 RDX
7 4/26/10 |11:05 |[8330 Degradation | 4°C 2 f::sbir' 1L ED°°°°°119'
Modified Products
. Nitrate + ° — ED00000119-
Q/ 4/26/10 11:05 EPA 353.2 Nitrite (as N) 4°C/H2S04 (1 Plastic - PE | 500mi 1

General Observations and Notes

One well volume is 10.59L

http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596...

- End of Report -

5/17/2010
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Tetra Tech NUS, Inc.

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Page 4 of 32

GROUND WATER SAMPLING LOG

Facility Name CRANE NSWC Sample ID # 12GWT0908 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12MWT09 Created Date 4/5/10
Task/Contract # 0377 Sampled By John King Modified By John Wright
WBS Code # Concentration Not known Modified Date 5/5/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Purge Entries
= w - - 7
5 5 | 7% |55 & | % g 8 |22 | 3 2 |2 |8 | 8%
8 ® “5 | SE| 8 = & =~ | g | 32 v 5 |8 | €3
2 3 = ¢ 5 3 @ a = 7 * 33
- 2 8 = ") - o 3 o
o S~ e w N < 2 < ~ ~0
< -0 S~ r ~ ° 3
) 0 [ 0\ 3 g
HS 3 ~ C -
L
4/26/10 12:05 11.85 100 Clear 4.68 0.407 10.38 1.3 11.99 267.1 na na 0
4/26/10 12:15 12.13 100 Clear 4.22 0.420 4.30 1.7 11.92 109.7 na na 1000
4/26/10 12:25 12.35 100 Clear 4,15 0.430 3.08 0.40 11.84 94.8 na na 1000
4/26/10 12:35 12.42 100 Clear 4,15 0.434 2.54 1.5 12.12 89.8 na na 1000
4/26/10 |[12:45 12.40 100 Clear 4.14 0.437 2.40 1.5 12.17 87.0 na na 1000
4/26/10 12:55 12.38 100 Clear 4.13 0.437 2.38 0.55 12.20 85.8 na na 1000
4/26/10 13:05 12.37 100 Clear 4,12 0.438 2.35 1.0 12.22 85.6 na na 1000
Analysis Records
0 [v) = > oo v 0 = b 0 0
) g 3 23 ] ] 2 3 2 g 5
0 ® (] E 50 g 3 (] c =3
e - o 2 = = 5 3
o a2 = #
o @ <3 S o e
2 ~ 259 = 3 4
w3 < 2 o
) 2
0
) SW-846 . o Glass - ED00000119-
V4 4/26/10 [13:10 gy Explosives 4°C 2 Arnbar L 1
SW-846 RDX
N4 4/26/10 |13:10  |8330 Degradation |4°C 2 f:zf;r 1L Shatasie
Modified Products
. Nitrate + - . ED00000119-
Q/ 4/26/10 13:10 EPA 353.2 Nitrite (as N) 4°C/H2S04 |1 Plastic - PE | 500ml 1
General Observations and Notes
One well volume is 8.25L
- End of Report -
http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596... 5/17/2010
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Tetra Tech NUS, Inc.

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Page 5 of 32

GROUND WATER SAMPLING LOG

Facility Name CRANE NSWC Sample ID # 12GWT1008 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12MWT10 Created Date 4/5/10
Task/Contract # 0377 Sampled By John King Modified By John Wright
WBS Code # Concentration Not known Modified Date 5/5/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Purge Entries
= m 0 b~ (7] ~ = = 0]
g | § |FE|Z3| € | 2|~ | 8 |3E| 3§ | 2 |£|¢8|¢&3
8 s |“g (82|93 | & | 2 | 5 |gg| 3 |28 |§s
3 3x : 3 3 »a = 5 n 33
= = c a bl —T o 3 '2‘ o
m 3 —t 4 ~ '2‘ 0 < ~ ~0
< - 0 ~ - ~ ) =
o [s] ~ > 3 g
St
4/28/10 11:35 14.00 100 Clear 4.02 0.458 15.11 5.5 16.34 42.1 na na 0
4/28/10 11:45 14.47 50 Clear 3.94 0.781 1.69 4.3 15.23 65.1 na na 500
4/28/10 11:55 14.53 50 Clear 3.95 0.802 1.00 7.6 16.44 81.0 na na 500
4/28/10 12:05 14,61 50 Clear 3.96 0.810 1.46 4.6 16.76 93.5 na na 500
4/28/10 12:14 14.71 50 Clear 3.95 0.795 1.48 5.6 15.41 101.8 na na 450
4/28/10 12:25 14,91 50 Clear 3.94 0.782 1.11 1.8 15.39 104.1 na na 550
4/28/10 12:34 15.02 50 Clear 3.93 0.790 0.83 3.4 15.89 106.2 na na 450
4/28/10 12:45 15.43 100 Clear 3.92 0.755 0.68 1.4 13.87 111.2 na na 1100
n Tetra Tech NUS, Inc.
MNA Sampling - SWMU12 (Round 8) - CRANE NSWC
Purge Entries
— - 7
5 5 |75 |39 | & | % b 8 |22 | & 2 |28 |53
. o ~8 | K82 g m i i~ cg E s 5 ® €3
= Im : 3 3 w o = F " 33
- =0 c Qa N i 3 < [}
() 5 & n S < o < ~ ~0
< ~ 0 ~ r ~ ) =
o 0 ot o\ 3 g
A
4/28/10 12:55 16.01 100 Clear 3.90 0.739 0.39 1.4 13.89 105.9 na na 1000
4/28/10 13:05 16.02 100 Clear 3.92 0.754 0.41 0.45 14.78 104.5 na na 1000
4/28/10 13:15 16.01 100 Clear 3.93 0.761 0.43 0.85 15.19 105.2 na na 1000
4/28/10 13:25 16.01 100 Clear 3.93 0.763 0.44 0.85 15.32 108.0 na na 1000
4/28/10 13:35 16.01 100 Clear 3.94 0.764 0.45 0.90 15.34 110.1 na na 1000
Analysis Records
http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596... 5/17/2010
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0 o - > -] v 0 = o 0 o
= <
e 5 3 23 -2 3 2 3 2 S g
e s o T 39 o 3 B E 3 5
a2 - 8 p. - 3 » #
8 ® - ] g 3
- -
% ] g 8 @
m g
"]
. SW-846 : a Glass - ED00000119-
7 4/28/10  |13:45 8330 Explosives 4°C 2 Breifier 1L 2
SW-846 | RDX
&  |a/28/10 |13:45 8330 Degradation | 4°C 2 vl £ R
Modified Products
. Nitrate + . _ ED00000119-
V4 4/28/10 [13:45 EPA 353.2 | \iirite (as Ny |4°C/H2504 |1 Plastic - PE | 500ml 5

General Observations and Notes

One well volume is 7.08L
- End of Report -

http://www terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596... 5/17/2010



:.k:] Tetra Tech NUS, Inc.

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Page 7 of 32

GROUND WATER SAMPLING LOG

Facility Name CRANE NSWC Sample ID # 12GWT1108 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12MWT11 Created Date 4/5/10
Task/Contract # 0377 Sampled By Jason Trentini Modified By John Wright
WBS Code # Concentration Not known Modified Date 5/13/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Purge Entries
g | ¢ [#s|z3| e || a8z ¢ 8 |¢e]sg]s:
® ® “z | S| &8 = o =~ | g | 3 o 5|8 | €3
> | 3= g g 3 @ & - E; = 38
r =9 (= < N, 8 3 ]
0 3 = it (& ~ '2 < ~ ~0
< - 0 ~ r ~ ) =
o (o] Nt P 3 g
st
4/24/10 10:05 10.85 100 Clear 3.92 0.743 4.95 11 14.19 226.1 NA NA 0
4/24/10 10:15 11.75 100 Clear 3.78 0.761 4,12 6.7 13.71 238.0 NA NA 1000
4/24/10 10:25 12.38 100 Clear 3.76 0.763 2.23 7.7 13.37 242.0 NA NA 500
4/24/10 10:35 12.37 100 Clear 3.77 0.772 1.90 3.6 14.17 243.6 NA NA 500
4/24/10 10:45 12.42 100 Clear 3.77 0.778 1.79 3.6 14.25 243.8 NA NA 500
4/24/10 10:50 12.45 100 Clear 3.76 0.765 1.63 2.5 14.26 244.9 NA NA 500
5/1/10 10:20 10.38 100 Clear 3.84 0.596 8.71 3.2 12.65 293.4 na na 500
5/1/10 10:30 10.90 100 Clear 3.65 0.684 1.50 3.1 12.77 312.2 na na 500
“: Tetra Tech NUS, Inc.
MNA Sampling - SWMU12 (Round 8) - CRANE NSWC
Purge Entries
5 = 35 |33 g =z 2 8 | 2¢ ) 2 g | 2 | §%
= 3 -] - - 0 - = 3 1 = =0
’ ? “E | 35 2 w - 3 IS5 = = 2 | 8 | §e
- | 22 e 3 |3 |LE] . 3 | g a3
) S & ® N < o < ~ ~2
< -~ 0 ~ r- -~ o 3
) 0 ~ } 3 g
- 3 ~ rE=
b
5/1/10 10:40 10.80 100 Clear 3.69 0.716 12.1 1.4 13.62 301.7 na na 500
5/1/10 10:50 11.01 100 Clear 3.68 0.712 1.33 16 12.61 282.6 na na 0
5/1/10 11:00 11.12 100 Clear 3.67 0.714 0.79 12 12.52 276.0 na na 1000
. Slightly
5/1/10 11:10 11.14 100 Turbid 3.67 0.715 0.78 31 12.58 275.2 na na 1000
. Slightly
5/1/10 11:20 11.16 100 Turbid 3.67 0.715 0.70 37 12.57 275.4 na na 1000
5/1/10 11:30 11.16 100 Slightly 3.67 0.716 0.72 34 12.60 276.0 na na 1000
http://www terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596... 5/17/2010
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Turbid
Slightly
5/1/10 11:40 11.16 100 Turbid 3.68 0.720 0.78 35 12.64 276.0 na na 1000
Slightly
5/1/10 11:50 11.16 100 Turbid 3.69 0.723 0.55 36 12.73 275.9 na na 1000
Slightly
5/1/10 12:00 11.16 100 Turbid 3.68 0.726 0.58 31 12.87 276.8 na na 1000
5/1/10 12:10 11.11 100 Clear 3.68 0.728 0.56 28 12.93 277.7 na na 1000
5/1/10 12:20 11.09 100 Clear 3.70 0.730 0.68 26 13.07 277.7 na na 1000
5/1/10 12:30 11.05 100 Clear 3.71 0.734 0.60 20 13.24 277.8 na na 1000
5/1/10 12:40 11.12 100 Clear 3.70 0.734 0.52 17 13.12 278.5 na na 1000
5/1/10 12:50 11.09 100 Clear 3.71 0.741 0.51 17 13.51 278.9 na na 1000
5/1/10 |13:00 11.09 100 Clear 3.71 0.738 0.50 11 13.28 279.4 na na 1000
5/1/10 13:10 11.09 100 Clear 3.72 0.738 0.48 9.7 13.31 280.0 na na 1000
5/1/10 |13:15 11.09 100 Clear 3.71 0.738 0.50 8.9 13.33 280.4 na na 500
Analysis Records
0 =] = > Q- v 0 = = 0 o)
S 5 3 23 > 9 o e 3 2 E 5
o [ n T 50 -4 3 ] c 5
a o o 2 e ~ = 3
=4 a = =T < ® ] #*
g ") < ~ o =2
~ s - 3 )
w3 < [1] (]
® =
(7]
. SW-846 . Glass - ED00000119-
% 4/24/10 10:50 8330 Explosives 4°C 2 Arribar iL 1
SW-846 RDX
 |ar24/10 |[10:50 |8330 Degradation | 4°C 2 gl 1 CRRRHRELE
Modified Products
5 Nitrate + 40 Plastic - ED00000119-
Qf 4/24/10 10:50 EPA 353.2 Nitrite (as N) | C/H2S04 1 PE 500ml 1
Resample of
. SW-846 . Glass - 12GWT1108 |ED00000119-
7 5/1/10 ARIE |y Explosives 4°C 6 sl L S 3
MS/MSD
Resample of
SW-846 RDX
« |s/710 [13:15  [8330 Degradation | 4°C 6 s 1y LIEMTLIG | EOROdeULLS-
Modified Products SaRnas + R B
MS/MSD
Resample of
. Nitrate + 4° Plastic - 12GWT1108 | EDO00000119-
& |5/y10 [13:15  (EPA353.2 |\ oo Ny [c/Hasoa |3 PE 200ml |4 gon 3
MS/MSD

General Observations and Notes

One well volume is 10.19L Due to the need to resample for the SWMU12 MS/MSD (originally collected from 12MWT20
but with insufficient volumne per the laboratory), this well (12MWT11) and sample ID was selected by project team
to be resampled. The team decided to use the existing sample ID of 12GWT1108 for both the new sample and the full
MS/MSD, therefore this sample ID appears on COCs 1 and 3 for this project. The original sample 12GWT1108 from
4/24/2010 was eliminated from the laboratory data set and will not be reported. Second day of purge total time 175

minutes with 13L purged.

http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596...
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- End of Report -
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-k Tetra Tech NUS, Inc.
MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Page 10 of 32

GROUND WATER SAMPLING LOG

Facility Name CRANE NSWC Sample ID # 12GWT1208 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12MWT12 Created Date 4/5/10
Task/Contract # 0377 Sampled By Jason Trentini Modified By John Wright
WBS Code # Concentration Not known Modified Date 5/13/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Purge Entries
o 2 | 28 |32 2 | % ’ g |22 | & 2 |2 | &8 | &8
- 3 2 9.’.. =) = 0 -l 3 3 v = =3 =0
® o ~e L& g ® ~ = G E = 3 ] ca
= 3» : 3 3 » a =) g s 33
| -] c [ = o 3 1
o 3 e & » ~ 2 o} < -~ ~0
< ~ 0 ~ - ~ 3
o ) ~ S 3g
e
4/24/10 11:30 10.76 100 Clear 5.68 0.735 3.66 600 15.46 201.8 NA NA 0
4/24/10 11:40 11.05 100 Clear 5.89 0.752 0.85 360 16.45 202.4 NA NA 1000
4/24/10 11:50 11.05 100 Clear 5.90 0.771 0.78 140 16.48 201.3 NA NA 1000
4/24/10 12:00 11.05 100 Clear 5.91 0.759 0.39 6.1 16.51 197.1 NA NA 1000
4/24/10 12:10 11.05 100 Clear 5.97 0.758 0.30 3.6 16.40 199.3 NA NA 1000
4/24/10 12:15 11.05 100 Clear 5.92 0.764 0.31 1.7 16.50 198.6 NA NA 500
Analysis Records
0 ] = z> oo v 0 - x 0 0
2 5 3 83 > 3 g 3 | : =
o ] (] i 30 3 3 (] c 5
0 ) F i - = 3
=+ a2 = < o o #
1] ") < "U' 1 3
2 - 5% 2 2| @
w3 < s o
& 2
']
. SW-846 ; Glass - ED00000119-
4 4/24/10 [12:15 8330 Explosives 4°C 2 Amlbir 1L q
SW-846 RDX
N 4/24/10 |12:15  |8330 Degradation | 4°C 2 Slass- |u ED00000115-
Modified Products
) Nitrate + o _ ED00000119-
4 4/24/10 12:15 EPA 353.2 Nitrite (as N) 4°C/H2S04 |1 Plastic - PE | 500ml 1
General Observations and Notes
One well volume is 14.83L
- End of Report -
http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596... 5/17/2010
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Tetra Tech NUS, Inc.

Page 11 of 32

GROUND WATER SAMPLING LOG

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Facility Name CRANE NSWC Sample ID # 12GWT1608 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12MWT16 Created Date 4/5/10
Task/Contract # 0377 Sampled By Jason Trentini Modified By John Wright
WBS Code # Concentration Not known Modified Date 5/13/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Purge Entries
0
g 3 | 75 |33 | ¢ T 5 | 8 |ZE| @ s | 2|8 | &3
C s | -g |S¢ B 2 | ~ | 3 |gg| 2 > | § |8 | E3
. 3% P 3 3 Lo o 3 g b 33
r =0 Q ]
o 5e g d S < 0 < ~ ~0
< - ® ~~ - ~ o 3
o (2] [ BN 3 g
S
4/25/10 15:10 20.95 100 Cloudy 6.23 0.717 6.41 220 13.27 220.1 na na 0
. Slightly
4/25/10 15:20 21.90 100 Turbid 6.23 0.700 5.84 45 13.21 223.1 na na 1000
. Slightly
4/25/10 15:30 22.29 100 Turbid 6.24 0.695 5.85 27 12.92 224.1 na na 1000
Slightly
4/25/10 15:40 22.92 100 Turbid 6.26 0.696 6.98 31 12.96 222.4 na na 1000
Slightly
4/25/10 15:50 23.49 100 Turbid 6.28 0.696 6.64 35 13.08 220.2 na na 1000
. Slightly
4/25/10 16:00 23.85 100 Turbid 6.26 0.694 6.18 35 13.09 219.5 na na 1000
; Slightly
4/25/10 16:05 23.86 100 Turbid 6.25 0.696 5.95 35 13.26 218.6 na na 500
Analysis Records
0 Q - z> -}~ b 0 . Pl 0 0
= <
S 5 3 23 » 8 3 g = 2 2 s
0 o o T< 50 ] 3 o 3 =
0 o =4 -~ = 3 H
) a9 =3 p. o o ®
a § 32 % 2 2
= @3 < g ¢
® 2
74
. SW-846 " Glass - ED00000119-
< 4/25/10  |16:05 el Explosives 4°C 2 Amber 1L 1
SW-846 RDX
& 4/25/10  [16:05  |8330 Degradation |4°C 2 ol 1 TSRS
Modified Products
. Nitrate + - e ED00000119-
Q/ 4/25/10 16:05 EPA 353.2 Nitrite (as N) 4°C/H2S04 |1 Plastic - PE | 500ml 1
http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596... 5/17/2010
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General Observations and Notes

One well volume is 2.5L Considered Turbidity stable after three consecutive readings of 35. Well went DRY while

filling sample bottles. Turbidity noticeably increased prior to well drying up. Allowed well to recover then collected
remainder of sample volume.

- End of Report -

http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596... 5/17/2010
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Tetra Tech NUS, Inc.

Page 13 of 32

GROUND WATER SAMPLING LOG

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Facility Name CRANE NSWC Sample ID # 12GWT1708 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12MWT17 Created Date 4/5/10
Task/Contract # 0377 Sampled By Jason Trentini Modified By John Wright
WBS Code # Concentration Not known Modified Date 5/13/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Purge Entries
o 2 (3532 ¢ [ 2] ¢ Jglz2] 7 |¢g [¢e]e]ss
o 3 e - 5 B -3 3 T = = 3]
o (] - s ~ g -°| a ~ =~ cg © ~ E- 2 5 a
- | B2 = 3 8 |22 | & 3 | g 33
o 5 o L n S < 0 < ~ ~0
< -~ 0 ~ r ~ ) =
® 2 - > 3
Nt
4/25/10 17:00 23.09 100 Cloudy 5.97 0.964 7.36 150 14.32 223.1 na na 0
. Slightly
4/25/10 17:10 24.92 100 Turbid 5.87 0.867 4.55 40 14,12 222.9 na na 1000
. Slightly
4/25/10 17:20 25.18 100 Turbid 5.84 0.857 5.70 55 13.86 223.2 na na 1000
Highly
4/25/10 17:30 25.18 100 Turbid 5.83 0.867 3.79 800 13.88 224.8 na na 1000
Analysis Records
0 ] = 2> oD v 0 =i x 0 0
S 5 3 83 »3 g g 3 B 8 .
® ] ® T 50 g 3 o S =
o oS =4 o -~ 5 3
(=4 a - - < o ] #
a 2 55 5 3 2
~ @3 g 8 @
L] =3
7]
. SW-846 . 5 Glass - EDG0000119-
7 4/26/10 | 10:45 B Explosives 4°C 2 Amber 1L I
SW-846 RDX
N 4/26/10 |10:45  |8330 Degradation | 4°C 2 Class - | ED00000115-
Modified Products
. Nitrate + & - ED00000119-
Q/ 4/26/10 10:45 EPA 353.2 Nitrite (as N) 4°C/H2S04 |1 Plastic - PE | 500ml 1

General Observations and Notes

One well volume is 1.8L Well went DRY after 30 minute purge on 4/25/2010. Allowed well to recover then returned to
collect sample volume on 4/26/2010.

http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596...

- End of Report -

5/17/2010



-

Tetra Tech NUS, Inc.
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GROUND WATER SAMPLING LOG

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Facility Name CRANE NSWC Sample ID # 12GWT1808 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12MWT18 Created Date 4/5/10
Task/Contract # 0377 Sampled By Jason Trentini Modified By John Wright
WBS Code # Concentration Not known Modified Date 5/13/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Purge Entries
S 3 7% | 33| 8 3 2 8 [z | & 9 2 | 2 | §%
- 3 -l = - 0 -= 3 % = 3 =0
® ® ~8 | <% g “ =~ 3 cg 2 = 5 B 3
c | 28 c 3 a |SE| . 3 | g a3
() 5= o n S < o < ~ ~0
< - 0 S~ r ~ e =3
) o ~ & 38
b
4/24/10 15:30 21.78 100 Clear 5.74 1.339 7.14 55 16.88 202.2 na na 0
4/24/10 15:40 22.85 100 Clear 5.80 1.121 7.51 38 15.83 202.3 na na 1000
4/24/10 15:50 23.32 100 Clear 5.88 1.098 7.47 15 16.20 197.3 na na 1000
4/24/10 16:00 23.58 100 Clear 5.85 1.115 7.48 4.7 16.49 195.7 na na 1000
4/24/10 16:10 24.03 100 Clear 5.83 1.153 7.42 3.7 16.43 193.2 na na 1000
4/24/10 16:15 24.20 100 Clear 5.72 1.194 7.40 2.5 16.40 196.0 na na 500
Analysis Records
0 o] = z> o U v 0 = = 0 0
= <
S & 3 23 > 8 e g S 2 ] 5
o (] ] E 30 3 3 (] c =
[+] [~] (') -_'. - - 3 -
- - =3 e ® o #
(1] 0 <
2 5 5 8 2 2
e w3 < o ]
3
(] e
U]
g SW-846 : - Glass - ED00000119-
4 4/24/10 |16:15 S=h Explosives 4°C 2 Amber 1L f
SW-846 RDX
N 4/24/10 |16:15  |8330 Degradation | 4°C 2 e L GHCa
Modified Products
. Nitrate + 5 i ED00000119-
4 4/24/10 16:15 EPA 353.2 Nitrite (as N) 4°C/H2S04 |1 Plastic - PE | 500ml 1
General Observations and Notes
One well volume is 2.61L
- End of Report -
http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596... 5/17/2010
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Tetra Tech NUS, Inc.

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Page 15 of 32

GROUND WATER SAMPLING LOG

Facility Name CRANE NSWC Sample ID # 12GWT2008 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12MWT20 Created Date 4/5/10
Task/Contract # 0377 Sampled By Jason Trentini Modified By John Wright
WBS Code # Concentration Not known Modified Date 5/13/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Purge Entries
g 2 [3s sz ¢ [ 2| ¢ [ gzl 7 | g |¢e]¢g]ss
4 3 ~ - r ) : = 3 1 = ¥ =0
o o ~e L= - » o~ - cS L 3 o €a
= ER ) . 3 3 ® o - - s 3 3
r -0 c "] Nt =8 o 3 ~2 (]
0 S e+ & o ~ < 0 < ~ ~0
< ~ D ~ r [ o 3
o o - 5 3
Nt
4/24/10 17:05 24.67 100 Cloudy 5.00 3.532 4.50 200 15.47 223.9 NA NA 0
4/24/10 17:15 24.98 100 Clear 5.43 2.203 3.40 18 14.73 206.0 NA NA 1000
4/24/10 17:25 24.98 100 Clear 5.29 2.478 3.05 16 14.45 208.4 NA NA 1000
4/24/10 17:35 24.98 100 Clear 5.10 2.815 2.55 10 14.56 208.9 NA NA 1000
4/24/10 17:45 24.98 100 Clear 5.00 2.972 2.54 6.5 14.43 209.1 NA NA 1000
4/24/10 17:50 24.98 100 Clear 4,95 3.024 2.42 5.5 14.35 210.4 NA NA 500
Analysis Records
0 o - > oU v 0 - b 0 0
3 g 3 o] > 8 2 £ 3 5 3 ]
) ] o TS 30 - 3 [ c 5
o o = L -~ — 3
(=4 - =T < o (] #
g. 0 < - o =
~ @S - 3 "
(_ =1 E' ] 0
® -3
(]
: Nitrate + o Plastic - Run ED00000119-
Qf 4/24/10 17:50 EPA 353.2 Nitrite (as N) 4°C/H2S04 | 2 PE 500ml MS/MSD 1
SW-846 RDX
« |a24/10 |17:50 8330 Degradation |4°C 3 e T S“S'}MSD §
Modified Products
. SW-846 . a Glass - Run ED00000119-
4 4/24/10  |17:50 |2 00 Explosives 4°C 3 Amber 1L MS/MSD |1

General Observations and Notes

One well volume is 0.82L MS/MSD collected from this sample and shipped on 4/24/2010. Laboratory notified team
that not enough sample volume was collected and cannot run full MS/MSD. This sample will be used for extra
"partial” MS/MSD. (see log for 12GWT1108 for additional MS/MSD collected for this project). Also collected Field
Duplicate sample FD04241001 at this location.

http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596...
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- End of Report -
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Tetra Tech NUS, Inc.

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Page 17 of 32

GROUND WATER SAMPLING LOG

Facility Name CRANE NSWC Sample ID # 12GWT2208 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12MWT22 Created Date 4/5/10
Task/Contract # 0377 Sampled By Jason Trentini Modified By John Wright
WBS Code # Concentration Not known Modified Date 5/13/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Purge Entries
~ 7] =1 7]
g | 2 [ [z2] ¢ |2 | ¢ |8 fze| & |¢g|¢]¢g]ss
g 3 = | s e o & ~ |2 3 ° 5 H €3
i . 3 0 E: o — = 3
EX c 3 - ° 3 < 3
r =0 Q m
o e & n ~ < o < o~ ~ 0
< ~ ~ - ~ ) 3
® a ~ > 3 g
] E ~ L=
et
" Slightly
5/1/10 14:20 16.66 100 Turbid 5.61 0.260 8.11 39 13.72 271.6 na na 0
Slightly
5/1/10 14:30 17.36 100 Turbid 5.75 0.240 5.99 30 13.45 260.9 na na 1000
5/1/10 14:40 17.80 100 Clear 5.77 0.238 6.41 17 13.91 261.6 na na 1000
5/1/10 14:50 17.95 100 Clear 5.77 0.239 6.56 21 14.22 261.3 na na 1000
. Slightly
5/1/10 15:00 18.17 100 Turbid 5.78 0.240 6.81 34 14.15 259.3 na na 1000
. Slightly
5/1/10 15:10 18.37 100 Turbid 5.78 0.240 6.78 55 13.90 259.7 na na 1000
Slightly
5/1/10 15:20 18.46 50 Turbid 5.80 0.245 6.41 70 14.59 257.9 na na 500
5/1/10 15:30 18.52 50 Cloudy 5.78 0.249 6.13 90 15.24 257.1 na na 500
.E Tetra Tech NUS, Inc.
MNA Sampling - SWMU12 (Round 8) - CRANE NSWC
Purge Entries
e [ [ §fsz] e[ |2]d |8 |¢e]|ze]ss
5 E g |Zs| 3 % s g [ & | 3 > | 3|8 |E3d
7% 3% . 3 3 a ) ) . 3 3
- 29 c Q = o 3 < o
o 5 e = » S < 2] < ~ ~0
< ~ 0 ~ - ~ ° =
) 0 [ N °\ 3 s
= 3 < St gt —
2 = c -
o 2
5/1/10 15:40 18.59 50 Cloudy 5.79 0.254 5.93 100 15.62 255.4 na na 500
5/1/10 15:50 18.60 50 Cloudy 5.79 0.257 5.85 110 15.83 254.6 na na 500
5/1/10 16:00 18.65 50 Cloudy 5.78 0.260 5.72 120 15.56 252.8 na na 500
http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596... 5/17/2010
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s5/1/10 [16:10 |18.67 |50 |cioudy |5.78 |0.260 |5.73 |130 |1552 2526 |na  |na  [s00
5/1/10 |16:20 |18.70 |50 [cloudy [5.78 |0.263 [5.25 130 [16.18 [250.7 |na |na  [s00
5/1/10 |16:30 [18.72 |50 [Cloudy [577 |o0.263 [s5.25 150 [16.23 [2505 |na |ma  |s00
5/1/10 |16:40 [18.76 (50 |[cCloudy |5.77 [0.263 [5.44 |[160 [16.08 [249.6 [na [na [s00
5/1/10 |16:50 [18.79 |50 |[cCloudy [5.79 |0.266 [5.24 [160 [16.65 [2480 |na |na [s00
5/1/10 |17:00 [18.91 |50 [cloudy [5.77 |0.2s8 [5.82 |170 [14.95 {2478 |na |na  |s00
5/1/10 |[17:10 [19.10 [50 [cloudy [5.74 [0.2s5 |[s.62 [190 [13.58 [2488 |na [na  [s00
5/1/10 [17:20 [19.22 [s0  [cioudy [5.74 [0.249 |s.65 [200 [13.50 |248.9 |[na {na 500
5/1/10 |17:30 [19.45 |50 [cCloudy [5.74 [0.249 [5.64 200 [1350 (2489 |na |na  [s00
5/1/10 |[17:40 [19.56 [so  [cioudy [5.73 [0.249 [s558 [200 [13.42 [2491 |na  [na  [s00
5/1/10 |17:50 [19.78 |50 |[cloudy [5.73 [0.249 [s.58 210 [13.25 [24956 [na [na [s00
5/1/10 |18:00 [19.85 |50 [Cloudy [574 |0.248 [553 [230 [13.19 [149.3 |na [na  |s00
5/1/10 |18:10 [19.97 |50 [Cloudy [5.74 [0.248 (552 240 [13.17 2493 |na |na  |s00
5/1/10 |18:20 [20.05 |50 [cloudy [5.73 [0.247 |558 [240 |13.09 2495 [na [na 500
Analysis Records

a ° o 3% 23 8 2 5 = 3 3

y S & 3% : 8 B *

- ~ | Eg : e | @

? &
V4 s/1/10  [16:20  |S3084€ | Explosives  [4oC Slass - |11 e
7 5/1/10  |16:20 2;298 . gzg)](radation 4°C Slass-|u e
Modified Products

N 5/1/10  |16:20  [EPA 353.2 m:gft';e(zs Ny [4°C/H2504 Plastic - PE | 500ml s

General Observations and Notes

One well volume is 5.15L Collected sample volume after purging well for 4 hours without turbidity stabilizing.

http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596...
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T GROUND WATER SAMPLING LOG

Tetra Tech NUS, Inc.
MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Facility Name CRANE NSWC Sample ID # 12GWT2308 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12MWT23 Created Date 4/5/10
Task/Contract # 0377 Sampled By John King Modified By John Wright
WBS Code # Concentration Not known Modified Date 5/13/10

QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10

Purge Entries

9jed

awil

(u)

[oAa7 J93eM
(uiw /)
ajey mold
1010)

(*n's) ud
(1/6w) oa
(sniN)
Aupiqiny

Do dway
(Aw) duo
(%) Anuljes
FEITHT )

(qw) swnjop
|ejuswaJlduy

(wo/sw) *3°s

4/25/10 14:47 27.42 50 Clear 3.02 3.400 12.05 78 13.30 415.4 na na 0
4/25/10 |15:07 28.34 50 Clear 2.91 6.776 8.02 23 13.45 488.5 na na 1000
4/25/10 |15:17 28.35 50 Clear 2.90 6.779 4.12 28 13.51 492.9 na na 500
4/25/10 |15:27 28.36 50 Clear 2.89 6.786 3.49 27 13.48 497.4 na na 500
4/25/10 |15:37 28.37 50 Clear 2.88 6.785 3.85 20 13.47 499.8 na na 500
4/25/10 |15:47 28.39 50 Clear 2.88 6.783 3.60 25 13.49 500.0 na na 500

Analysis Records

0 o] = zT> o v O ~ x 0 0
5 2 3 23 >4 3 e | 3 2 | 3 g
[\ o (] T< 30 g 3 o r =
o °S =4 "~ = 3
-4 a2 =0 P o ® #
[7) < o =
a ~ a2 o o 3 o
@ 3 < s =
(] -
("]
. SW-846 . Glass - ED00000119-
& 4/25/10 16:00 8330 Explosives 4°C 2 Ariber L 1
SW-846 RDX
N 4/25/10 |16:00  |8330 Degradation |4°C 2 Slass - | SRRl
Modified Products
. Nitrate + - ED00000119-
& 4/25/10 |16:00 EPA 353.2 | pitrite (as N) |4°C/H2504 |1 Plastic - PE | 500ml {

General Observations and Notes

One well volume is 2.21L
- End of Report -

http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596... 5/17/2010
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Tetra Tech NUS, Inc.

Page 20 of 32

GROUND WATER SAMPLING LOG

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Facility Name CRANE NSWC Sample ID # 12GWT2808 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12MWT28 Created Date 4/5/10
Task/Contract # 0377 Sampled By John King Modified By John Wright
WBS Code # Concentration Not known Modified Date 5/13/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Purge Entries
s [ 7 [2s (s3] ¢ [z [ o[58 =e]7 [g]e]s]ss
o ® 8 | <% ] ™ -~ - cS 3 - 5 2 €3
- |3z e 3 g (2B} = 3 | F 33
(] 3 e+ ot & ~ '2 0 < ~ ~0
< -0 P r -~ ° 3
) 0 [ o\ 5 g‘
L
4/23/10 11:58 11.54 50 Clear 6.54 1.241 10.31 11 13.18 48.5 NA NA 0
4/23/10 12:19 13.29 50 Clear 6.48 1.381 5.69 13 13.32 60.1 NA NA 1050
4/23/10 12:29 13.32 50 Clear 6.51 1.412 4.86 12 13.81 68.2 NA NA 500
4/23/10 12:38 13.33 50 Clear 6.52 1.443 4.66 13 14.47 73.7 NA NA 450
4/23/10 12:49 13.41 50 Clear 6.52 1.460 3.60 13 14.67 81.1 NA NA 550
4/23/10 12:59 13.43 50 Clear 6.51 1.471 3.50 11 14.71 83.2 NA NA 500
4/23/10 13:09 13.43 50 Clear 6.52 1.491 3.30 13 14.78 85.0 NA NA 500
Analysis Records
0 v = > U v 0 - b 0 0
g 5 5 83 >3 2 g | 3 2 | 3 B
0 ] o L 30 g 3 (] ] 5
5] o o 2 -, = 3
& -4 =0 P o [ *
1] 7} < & o =
= ~ 2.5 =4 2 @
@3 < = =
o )
"]
) SW-846 A o Glass - ED00000119-
4 4/23/10 |13:10 S350 Explosives 4°C Amber 1L 1
SW-846 RDX
& 4/23/10 [13:10 |8330 Degradation |4°C E::Zir 1L ED°°°°°119'
Modified Products
. Nitrate + & .- ED00000119-
Qf 4/23/10 13:10 EPA 353.2 Nitrite (as N) 4°C/H2504 Plastic - PE | 500ml 1
General Observations and Notes
One well volume is 10.32L
- End of Report -
http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596... 5/17/2010
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Tetra Tech NUS, Inc.

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Page 21 of 32

GROUND WATER SAMPLING LOG

Facility Name CRANE NSWC Sample ID # 12GWT3002-NS Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12MWT30 Created Date 4/19/10
Task/Contract # 0377 Sampled By Jason Trentini Modified By John Wright
WBS Code # Concentration -Select- Modified Date 5/4/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Purge Entries
g 2 [3s|sz2| ¢ |2 |2 |sgsl|l=z2|7 || ¢ ] g |55
e 3 - r o : =3 3 o = = =0
o o o L= = ™ - = cg o -~ 2, 2 S0
| 3@ &= 3 3 | &g & 3 g 23
r = o o
(1] - e* - (& ~ 2 0 < ~ -~ 0
< ~ 0 ~ - ~’ o 3
) [s] ~ o> 3 'n"'
e
5/4/10 00:00 0 0 Other NA NA NA NA NA NA NA Dry 0
Analysis Records
s | g | § | %2 55 2 g g 5 g | ¢
= o~ 3 e >0 e E ° a 3 v
o L] ) T 50 g 3 1] c 5
a °o% =4 - = 3
g a& :% s g 2 *
] 3
a ~ 2.6 o 3 o
@3 < g @
o 3
(7
’ SW-846 . & Glass -
* 2330 Explosives 40C 2 Arrber 1L
SW-846 RDX
% 8330 Degradation | 4°C 2 — 1L
Modified Products
Nitrate + ° N
) 4 EPA353.2 |\t as Ny |4°C/H2S04 |1 Plastic - PE | 500ml
General Observations and Notes
Well is dry - no sample collected this round.
- End of Report -
http://www terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596... 5/17/2010
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Tetra Tech NUS,

Inc.

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Page 22 of 32

GROUND WATER SAMPLING LOG

Facility Name CRANE NSWC Sample ID # 12GWT3108 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12MWT31 Created Date 4/5/10
Task/Contract # 0377 Sampled By John King Modified By John Wright
WBS Code # Concentration Not known Modified Date 5/13/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Purge Entries
5 = g |33 ¢ z 2 3 = ) 9 g Q | §5
o 3 2 - Sy 0 3 3 o = T =0
® o o J2 S » ~ 3 2 T 2 S Se
= 3 x s 3 3 o = 3 & 3 3
- 25 c @ = a8 3 o
) 5+ P w S < < ~ ~0
< - 0 ~ r ~ o 3
o o ~ g > 3 e
3 = g ”
K <
4/24/10 10:05 67.54 25 Clear 8.24 0.528 8.95 8.33 17.17 25.2 na na 0
4/24/10 10:15 68.33 25 Clear 8.04 0.579 7.17 9.2 17.27 46.7 na na 250
4/24/10 10:25 68.60 25 Clear 7.99 0.590 5.18 8.4 18.06 59.1 na na 250
4/24/10 10:35 68.68 25 Clear 7.99 0.599 4.02 5.8 18.82 64.8 na na 250
4/24/10 10:45 68.72 25 Clear 7.98 0.610 3.88 4.4 18.89 69.2 na na 250
4/24/10 10:55 68.75 25 Clear 7.97 0.614 3.73 4.9 18.93 72.3 na na 250
4/24/10 11:05 69.77 25 Clear 7.96 0.619 3.65 4.3 18.95 73.5 na na 250
Analysis Records
0 =] = > ° O L] 0 - ] 0 0
g § 5 23 >3 g e | 3 g | 3 s
o ] ) - 50 g 3 o ] =
0 o o 2 - = 3 2
- 1) 9 - - S
o ) <% S o g
= ~ 2.9 =4 3 a
LT < g 7
= &
. SW-846 : Glass - ED00000119-
& 4/24/10 |11:10 3330 Explosives 4°C 2 Amber 1L .
SW-846 RDX
V4 4/24/10  |11:10  |8330 Degradation | 4°cC 2 L RREEAD
Modified Products
. Nitrate + - Plastic - ED00000119-
Qf" 4/24/10 11:10 EPA 353.2 Nitrite (as N) 4°C/H2504 |1 PE 500ml 1
General Observations and Notes
One well volume is 12.7L
- End of Report -
http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596... 5/17/2010
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T GROUND WATER SAMPLING LOG

Tetra Tech NUS, Inc.
MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Facility Name CRANE NSWC Sample ID # 12GWT3208 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12MWT32 Created Date 4/5/10
Task/Contract # 0377 Sampled By John King Modified By John Wright
WBS Code # Concentration Not known Modified Date 5/13/10

QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10

Purge Entries

e [ 2 |as132] 2 |22 8122 ¢ | s |¢|¢g]s:
- 3 ™ -] = 0 o S= A - =4 °a
® C “5 | S| 8 ? s = | g | 2 v 5 |8 | £3
| ”~ - -
- | 2% c 3 a |2 . 3 | g 33
(] 3 e -~ (& ~ '2 0 < ~ ~0
< ~ 0 ~ r ~ o 3
o (2] ~ o> 3"""
-

4/29/10 10:05 84.65 100 Clear 6.47 2.026 8.13 11 15.81 85.9 na na 0

4/29/10 10:15 84.87 100 Clear 6.45 2.054 4.87 31 15.41 75.9 na na 1000
4/29/10 10:25 85.07 100 Clear 6.41 2.078 2.26 55 15.54 74.1 na na 1000
4/29/10 10:35 85.32 100 Clear 6.43 2.098 1.64 37 15.91 70.0 na na 1000
4/29/10 10:45 85.49 100 Clear 6.38 2.110 1.42 24 16.29 70.5 na na 1000

4/29/10 10:55 85.65 100 Clear 6.36 2.133 1.31 17 16.81 70.9 na na 1000
4/29/10 11:05 85.73 100 Clear 6.35 2.164 1.23 14 17.54 71.0 na na 1000
4/29/10 11:15 85.78 100 Clear 6.36 2.214 1.29 13 18.59 70.1 na na 1000

.E Tetra Tech NUS, Inc.
MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Purge Entries

g S | 75 |33 | & | % h 8 |ZE | o 2 | 2| 8 |83
5 s | “8 | S| 3 2 | ~ | 7 |gz| 3 > 5|8 |53
= 3z - 3 3 Lo o 3 g b 33
- - Q 0
) S o 4 S < o < ~ ~8
< ~ 0 =~ - ~ ° 3
o ) - E 3o
o 3 - L=
A
4/29/10 11:25 85.93 100 Clear 6.35 2.213 1.34 11 18.01 70.5 na na 1000
4/29/10 11:35 86.14 100 Clear 6.33 2.209 1.23 10 18.39 70.6 na na 1000

4/29/10 11:45 86.20 100 Clear 6.33 2.198 1.20 8.4 18.03 70.4 na na 1000
4/29/10 11:55 86.34 100 Clear 6.33 2.202 1.03 8.6 18.25 69.6 na na 1000
4/29/10 12:05 86.53 100 Clear 6.33 2.213 1.01 7.2 18.37 68.9 na na 1000
4/29/10 12:15 86.58 100 Clear 6.33 2.214 1.00 6.9 18.41 68.5 na na 1000

http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596... 5/17/2010
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Analysis Records

0 O on 2> 90 v 0 3 x 0 0
2 g 3 23 > & 8 £ H £ 5 B
o o o F= 50 a 3 o c =y
0 oS = o ~ = 3 3
-4 a 2 =3 p. o o #
8 " r - g 3 3
h @3 g 8 @
3
o -
®
X SW-846 ; Glass - ED00000119-
4 4/29/10 12:25 gl Explosives 4°C 2 Kehber 1L a
SW-846 RDX
< 4/29/10 [12:25  |[8330 Degradation | 4°C 2 ﬂ:zir' 1L 5000000119’
Modified Products
. Nitrate + s ED00000119-
Qf 4/29/10 12:25 EPA 353.2 Nitrite (as N) 4°C/H2S04 |1 Plastic - PE | 500ml 2

General Observations and Notes

One well volume is 11.45L
- End of Report -

http://www .terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596... 5/17/2010
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T GROUND WATER SAMPLING LOG

Tetra Tech NUS, Inc.
MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Facility Name CRANE NSWC Sample ID # 12GWT3608 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12MWT36 Created Date 4/5/10
Task/Contract # 0377 Sampled By Jason Trentini Modified By John Wright
WBS Code # Concentration Not known Modified Date 5/13/10

QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10

Purge Entries

ajeq

swiL

(M)

|I9A3T 193
(uiu/qu)
ajey Mojd
40]0D

("n*s) Hd
(71/6w) oa
(sniN)
Aupiqany

Do dway
(Aw) duo
(%) Apuijes
Y20

(7w) awnjoA
jejuswaJgouy

(wd/sw) *3's

4/24/10 13:30 13.81 100 Clear 6.13 1.519 8.09 19 16.23 192.0 na na 0
4/24/10 13:40 14.85 100 Clear 6.21 0.736 2.80 4.9 15.60 188.3 na na 1000
4/24/10 13:50 15.37 100 Clear 6.21 0.691 3.21 3.0 15.36 189.4 na na 1000
4/24/10 14:00 15.89 100 Clear 6.24 0.694 3.12 2.0 15.39 188.9 na na 1000
4/24/10 14:10 16.45 100 Clear 6.22 0.700 3.31 1.5 15.29 186.6 na na 1000
4/24/10 14:15 16.56 100 Clear 6.22 0.694 3.35 1.5 14.89 186.8 na na 500

Analysis Records

0 (=) = > 9. =] v 0 = ~ 0 0
— <
2 g 3 23 >0 8 2 T 2 g 5
o ® ® e 50 ® 3 o c g
s a = 2 . 5 3
- ol Rl 2 o ® .
[] n < e~ o =2
w3 < o ?
o 2
("]
_ SW-846 . B Glass - ED00000119-
& 4/24/10 |14:15 st Explosives 4°C 2 Siraber 1L )
SW-846 | RDX
&  |4/24/10 |14:15  |[8330 Degradation |4°C 2 e AR
Modified Products
" Nitrate + 5 . ED00000119-
4 4/24/10 |14:15 EPA 353.2 | \irrite (as N) | 4°C/H2S04 |1 Plastic - PE | 500ml 1

General Observations and Notes

One well volume is 7.53L
- End of Report -

http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596... 5/17/2010
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Tetra Tech NUS, Inc.

Page 26 of 32

GROUND WATER SAMPLING LOG

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Facility Name CRANE NSWC Sample ID # 12GWT3808 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12MWT38 Created Date 4/5/10
Task/Contract # 0377 Sampled By John King Modified By John Wright
WBS Code # Concentration Not known Modified Date 5/13/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Purge Entries
o e s |32 0 3 » g g ) g g Q | §%5
- 3 -1 - s 0 = 3 % = T =0
(] o [ ~ g 2 ’a ~ i~ = © ~ =, "'i S a
= 32 = 3 3 g o 3 g 33
r =0 [ (]
0 =3 — (& ~ -2 0 < ~ ~D
< -~ 0 ~ r ~ o 3
(] o} ~ s 3 3 a
= 3 < L ™=
3 = g ”
- 2
4/24/10 14:00 9.12 50 Clear 3.79 0.250 6.76 15 16.17 212.2 na na 0
4/24/10 14:10 9.42 50 Clear 3.40 0.495 5.37 12 16.02 310.7 na na 500
4/24/10 14:20 9.45 50 Clear 3.32 0.487 4.22 4.5 16.80 366.9 na na 500
4/24/10 14:30 9.47 50 Clear 3.34 0.489 3.58 3.3 17.05 369.1 na na 500
4/24/10 14:40 9.49 50 Clear 3.32 0.510 3.42 2.3 17.06 384.5 na na 500
4/24/10 14:50 9.51 50 Clear 3.30 0.528 3.24 4.7 17.03 396.2 na na 500
4/24/10 15:00 9.55 50 Clear 3.30 0.534 3.09 6.9 17.00 400.8 na na 500
Analysis Records
0 o =] > -l~) b 0 =1 = 0 0
S 2 3 83 -8 3 2 < 2 8 8
® [ o T = 50 @ 3 [ c =
a - o3 (] - 5 3 3
- af =0 p. ° o #
o 0 < -
e ~ 2.9 = 3 &
w3 < 8 @
(1] -
0
) SW-846 ; & Glass - ED00000119-
& 4/24/10 |15:10 Samn Explosives 4°C 2 Rritcr 1L {
SW-846 RDX
N 4/24/10  |15:10  |8330 Degradation | 4°C 2 Slass - | £000000115-
Modified Products
- Nitrate + & . ED00000119-
Qf 4/24/10 15:10 EPA 353.2 Nitrite (as N) 4°C/H2S04 |1 Plastic - PE | 500ml 1
General Observations and Notes
One well volume is 10.0L
- End of Report -
http://www .terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596... 5/17/2010
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Tetra Tech NUS, Inc.

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Page 27 of 32

GROUND WATER SAMPLING LOG

Facility Name CRANE NSWC Sample ID # 12GWT4108 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12MWT41 Created Date 4/5/10
Task/Contract # 0377 Sampled By Jason Trentini Modified By John Wright
WBS Code # Concentration Not known Modified Date 5/13/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Purge Entries
g 2 |3 sz ¢ |2 | @2 [gl=z2| 7| g |[g]¢g]ss
o 3 i - 5 ¢ =3 3 = T =0
o ® 5 | S8 § @ o 7 | €| 3 . 3 8 | €3
= 3z : 3 3 ® o =y 5 = 33
r - c a el o 3 2 [
) 5 e @ S < 0 < -~ ~8
< ~ 0 S~ r ~ o 3
1) [o] ~ b33 3 o
N
4/28/10 11:10 19.82 100 Cloudy 6.55 0.727 2.64 130 11.97 247.7 na na 0
4/28/10 11:20 20.50 100 Cloudy 6.54 0.733 2.19 110 12.43 242.2 na na 1000
: Slightly
4/28/10 11:30 20.47 100 Turbid 6.53 0.736 2.17 85 12.59 240.9 na na 1000
" Slightly
4/28/10 11:40 20.91 100 Turbid 6.51 0.737 1.42 45 12.46 236.5 na na 1000
; Slightly
4/28/10 11:50 21.02 100 Turbid 6.51 0.740 1.30 36 12.59 234.4 na na 1000
. Slightly
4/28/10 12:00 21.12 100 Turbid 6.50 0.747 1.12 30 12.80 231.4 na na 1000
' Slightly
4/28/10 12:10 21.23 100 Turbid 6.51 0.767 0.99 27 13.51 225.5 na na 1000
4/28/10 12:20 21.28 100 Clear 6.51 0.781 1.07 25 13.32 223.2 na na 1000
1t Tetra Tech NUS, Inc.
MNA Sampling - SWMU12 (Round 8) - CRANE NSWC
Purge Entries
g 3 | 35 |32 8 | % o | g |32 [ § o | ¢ | g | 55
[ 3 ;/ (= = oy . - = 3 b ) —-— = = 0
Y ® 8 | S8 ) m -~ 7 |lgg| 3 b 5 | 2 | S8
|33 = 3 2 |&8 A 3 7 33
® 5a o n ~ < 0 < -~ ~0
< ~ ~ r ~ ) 3
o 0 ~ o 3 a’
o 3 - &=
N
4/28/10 12:30 21.39 100 Clear 6.52 0.786 0.71 27 13.30 215.2 na na 1000
4/28/10 12:40 21.51 100 Clear 6.54 0.805 0.70 17 13.15 211.1 na na 1000
4/28/10 12:50 21.64 100 Clear 6.54 0.842 0.71 12 13.21 201.1 na na 1000
4/28/10 13:00 21.73 100 Clear 6.54 0.847 0.66 9 13.23 180.2 na na 1000
|M171N01N

http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C78525772600559A
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4/28/10 |[13:10 [21.83 [100 |[Clear |6.57 |0.857 |0.62 |9 13.33 |178.3 |na na 1000
4/28/10 (13:20 (21.88 |[100 [Clear |6.52 |0.864 |0.59 {9 13.41 {1715 |na na 1000
Analysis Records
0 o] = > ‘N~ v 0 - x 0 0
2 8 3 23 > 8 2 g 3 2 g 5
0 0 o = 50 s 3 o c =
[o] [} (7] =, ~ - 3 =
- a9 =5 P ® o ®
o 7] < = o 3
= ~ 9o = 3 o
w3 < 2 v
® @
. SW-846 : " Glass - ED00000119-
4 4/28/10 |13:20 B Explosives 4°C Armber 1L 5
SW-846  [RDX
< 4/28/10 [13:20  |8330 Degradation |4°C Glass - |u g
Modified Products
! Nitrate + " e ED00000119-
V4 4/28/10 |13:20 EPA 353.2 | \itrite (as Ny | 4°C/H2S04 Plastic - PE [ 500ml 5

General Observations and Notes

One well volume is 9.38L

http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596...

- End of Report -

5/17/2010
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L~ GROUND WATER SAMPLING LOG

Tetra Tech NUS, Inc.
MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Facility Name CRANE NSWC Sample ID # 12GWT4208 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12MWT42 Created Date 4/5/10
Task/Contract # 0377 Sampled By Jason Trentini Modified By John Wright
WBS Code # Concentration Not known Modified Date 5/13/10

QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10

Purge Entries

S 5 7% |33 | & - 2 g8 | 2¢ 0 2 £ |1 8 | §5
- 3 - - 5 0 = 3 = E 2 =0
® - g | $3 S ") -~ = cg a ke 5 D €3
= Ix : 3 3 "o = = E 33
- =0 (=4 Qa et = L 3 < ]
® 5 e e & = < 0 < -~ ~0
< ~ 0 ~ r ~ o =
o o - 3 R
H 3 ~ s': -
ot
4/26/10 12:10 11,55 100 Clear 4.78 0.370 3.24 33 11.30 252.4 na na 0
4/26/10 12:20 12.17 100 Clear 4,21 0.364 1.26 7.0 10.98 252.6 na na 1000
4/26/10 12:30 12.37 100 Clear 4.08 0.364 1.10 3.7 11.05 254.6 na na 1000
4/26/10 12:40 12.86 100 Clear 4.10 0.366 1.09 1.6 11.11 254.7 na na 1000
4/26/10 12:50 13.29 100 Clear 4.02 0.367 0.97 0.95 11.02 257.4 na na 1000
4/26/10 13:00 13.78 100 Clear 4.01 0.373 0.98 1.5 11.09 260.0 na na 1000
4/26/10 13:10 13.93 100 Clear 3.99 0.375 0.96 0.65 11.07 260.0 na na 1000
4/26/10 13:20 14.28 100 Clear 4.00 0.379 0.94 0.85 11.05 261.5 na na 1000

pr—

.lt Tetra Tech NUS, Inc.
MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Purge Entries

= o ~m 0 ° 7 - = 73 -
noa = #E 35 o T P 8 Z2c o ,°, ) Q §=
o 3 - = 5 0 =43 3 = 3 =0
o ] ~a rLs ] = L» - cS o = 5 ] €3
.| 23 - 3 3 | &8 3 (& | " (33

r- =0 c Qa el T o 3 o
) 5 & v S < 0 < ~ ~0
< —~ 0 =~ r ~ e 3
s ) < 3 3 o

A d

4/26/10 13:30 14.39 100 Clear 4.00 0.385 0.93 1.1 11.13 264.4 na na 1000
4/26/10 13:40 14.45 100 Clear 3.94 0.421 0.87 1.2 11.22 267.5 na na 1000
4/26/10 13:50 14.61 100 Clear 3.94 0.428 0.89 1.8 11.53 273.2 na na 1000
4/26/10 14:00 14.73 100 Clear 3.99 0.430 0.87 1.8 11.42 271.9 na na 1000

Analysis Records

N'a I m I a1 2 I em T = | a I <« 1T = T o I a 1

http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596... 5/17/2010
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. SW-846 ] Glass - ED00000119-
& 4/26/10 | 14:00 8330 Explosives 4°C Rerehie 1L
SW-846  |RDX
& 42610 |14:00  |8330 Degradation | 4°C s | =DEBRDLLS-
Modified Products
, Nitrate + . - ED00000119-
& 4/26/10  [14:00 EPA 353.2 | \ivite (as Ny | 4°C/H2504 Plastic - PE [ 500mI

General Observations and Notes

One well volume is 10.78L

http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596...

- End of Report -

5/17/2010
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Tetra Tech NUS, Inc.

Page 31 of 32

GROUND WATER SAMPLING LOG

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Facility Name CRANE NSWC Sample ID # 12GWT4708 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12MWT47 Created Date 4/5/10
Task/Contract # 0377 Sampled By John King Modified By John Wright
WBS Code # Concentration Not known Modified Date 5/13/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Purge Entries
g 2 [ss(zz2l e 2| e g lze] & | g e]g]ss
T 3 — - o : -2 3 1 = -3 =0
C s |~ [Sf| 9 | a2 | = | 5 |&gg| 3 5|8 |53
= | g= e 3 3 (&8 s 3 Z 33
| o= =] Q (]
) 5 > » ~ < 0 < ~ ~2
< ~ 0 ~ r- (] 0] 3 =
) 2 ~ o Y
e 3 - L=
Nt
4/27/10 13:20 13.84 100 Clear 6.43 1.251 10.57 7:2 13.06 126.0 na na 0
4/27/10 13:30 13.84 100 Clear 6.34 1,180 5.33 7.0 12.17 80.1 na na 1000
4/27/10 13:40 13.84 100 Clear 6.38 1.215 3.77 3.9 12.31 71.1 na na 1000
4/27/10 13:50 13.84 100 Clear 6.43 1.240 3.80 2.5 12.85 66.4 na na 1000
4/27/10 14:00 13.84 100 Clear 6.43 1.240 3.74 1.8 12.88 66.4 na na 1000
4/27/10 14:10 13.84 100 Clear 6.40 1.243 3.70 1.9 12.92 67.3 na na 1000
4/27/10 14:20 13.84 100 Clear 6.43 1.245 3.68 1.6 13.06 67.8 na na 1000
4/27/10 14:40 13.84 100 Clear 6.43 1.251 3.60 1.6 13.04 68.3 na na 1000
-E Tetra Tech NUS, Inc.
MNA Sampling - SWMU12 (Round 8) - CRANE NSWC
Purge Entries
g 5 | 5 |[g3 | 8 3 ¢ g |22 | & S | ¢ | g | s5
o (] o ~ g -°| ’a ~ = cg ° — = _ﬂi S a
Y E 3 3 |eg | % 3 | 3 3
r =] -] [}
o 5= o n S < 0 < ~ ~0
< ~ 0 ~ r ~ ° 3
® o) - S 3z
A 3 - i
St
4/27/10 14:50 13.84 100 Clear 6.43 1.251 3.63 1.3 13.06 68.8 na na 1000
4/28/10 14:30 13.84 100 Clear 6.44 1.248 3.64 1.7 13.08 68.1 na na 1000
Analysis Records
o o o > ° U v 0 -1 o 0 0
° 3 3 83 > B g < 2 ) g
0 [ o = 50 3 ] r =
a 2 33 2 2 s 3 -
® ol <3 < ® 5
http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596... 5/17/2010
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Nitrite (as N)

_ SW-846 . Glass - ED00000119-
v 4/27/10 15:00 i Explosives 4°C ATBET 1L
SW-846 | RDX
N 427710 |15:00 |8330 Degradation | 4°C f'mazser 1L ED00000119-
Modified Products
& 4/27/10 |15:00 |EPA 353.2 [Nitrate + 4°C/H2504 Plastic - PE | 500mi ED00000119-

General Observations and Notes

One well volume is 6.89L

http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/08062372CEBAC7C785257726005596...

- End of Report -

5/17/2010



A.2 SWMU 12, SURFACE WATER SAMPLE LOG SHEETS, ROUND 8



L2

Tetra Tech NUS, Inc.

Page 1 of 8

SURFACE WATER SAMPLING LOG

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Facility Name CRANE NSWC Sample ID # 125wW0908 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12SW09 Created Date 4/19/10
Task/Contract # 0377 Sampled By Jason Trentini Modified By Jason Trentini
WBS Code # 0000.TP0050130 Concentration -Select- Modified Date 4/23/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Sample Collection Records
Date 4/23/10 Color clear Temp (C) 15.25
Time 14:30 pH (S.U.) 6.87 ORP (mV) 141.6
Depth (ft.) 0.75 S.C. (mS/cm) 0.224 ms/cm Salinity (%) na
Method DO (mg/L) 9.13 mg/I
MS/MSD Collected Turbidity (NTUs) 7.7
Duplicate Collected N
Duplicate ID
0 o = z> -] v 0 - ol 0 0
£ 1 3 83 -8 3 e < 2 2 E
o ] [ = 50 0 3 1] c —
0 ] =) o - = 3 3
e a 2 =0 < ® ® *
1] (7] < o =
a ~ !' 5' (= 3 -~
w3 < [ “
o =
("]
y SW-846 - - Glass - ED00000119-
Q/ 4/23/10 14:30 8330 Explosives 4°C 2 AmbBer 1L 1
SW-846 RDX
N 4/23/10 [14:30 8330 Degradation | 4°C 2 el | ] Rt
Modified Products
: Nitrate + & i ED00000119-
Q/ 4/23/10 14:30 EPA 353.2 Nitrite (as N) 4°C/H2S04 |1 Plastic - PE [ 500ml 1
General Observations and Notes
No Notes
- End of Report -
http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/91CA9528DDS5SE617F85257726005506... 5/17/2010



L

Tetra Tech NUS, Inc.

Page 2 of 8

SURFACE WATER SAMPLING LOG

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Facility Name CRANE NSWC Sample ID # 12SW1108 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12SW11 Created Date 4/19/10
Task/Contract # 0377 Sampled By Jason Trentini Modified By Jason Trentini
WBS Code # 0000.TP0050130 Concentration -Select- Modified Date 4/24/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Sample Collection Records
Date 4/23/10 Color clear Temp (C) 15.10
Time 18:30 pH (S.U.) 7.60 ORP (mV) 148.6
Depth (ft.) 0.3 S.C. (mS/cm) 0.272 Salinity (%) na
Method DO (mg/L) 6.69
MS/MSD Collected Turbidity (NTUs) 3.1
Duplicate Collected N
Duplicate ID
-]
e | ¢ ? | 32 28 > [ g | ¢ R 9
= o~ 3 oo >0 ] c ° 2 3 v
M) [ ) = 50 g 3 ) c =
0 (-] () :. -, = a =
[ a2 —-g P o ) #*
[1] ® < g
o S s 9 3 E
a - o n
3 < 3
o -~
7]
. SW-846 ; & Glass - ED00000119-
7 4/23/10 18:35 8330 Explosives 4°C 2 Krbist 1L .
SW-846 RDX
N 4/23/10 |18:35  |[8330 Degradation | 4°C 2 f:ﬁ;i T §D°°°°°119'
Modified Products
. Nitrate + - _ ED00000119-
Q/ 4/23/10 18:35 EPA 353.2 Nitrite (as N) 4°C/H2S04 |1 Plastic - PE | 500ml 1
General Observations and Notes
No Notes
- End of Report -
S/1717010

http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/91CA9528DD5SE617F85257726005506



1t Tetra Tech NUS, Inc.
MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Page 3 of 8

SURFACE WATER SAMPLING LOG

Facility Name CRANE NSWC Sample ID # 125W1406 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12SW14 Created Date 4/19/10
Task/Contract # 0377 Sampled By Jason Trentini Modified By Jason Trentini
WBS Code # 0000.TPO050130 Concentration -Select- Modified Date 4/24/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Sample Collection Records
Date 4/23/10 Color clear Temp (C) 20.95
Time 16:40 pH (S.U.) 8.29 ORP (mV) 131.9
Depth (ft.) 0.3 S.C. (mS/cm) 0.629 Salinity (%) na
Method DO (mg/L) 7.91
MS/MSD Collected Turbidity (NTUs) 19
Duplicate Collected N
Duplicate ID
0 v) = > N~ v 0 - b 0 0
3 & 3 83 » 3 e 3 2 g g
o L] o T= 50 @ 3 ] c =
o oS i [ 9 - 3 =
- a9 =T < o ) #
a » %g g 3 3
~ @ -] (-4 0 !';l'
3 < 3
] [l
(7]
: SW-846 . Glass - ED00000119-
4 4/23/10 |16:45 gean Explosives 4°C 2 il L ;
SW-846 RDX
& 4/23/10 |16:45 |[8330 Degradation | 4°C 2 f::;ser 1L ED°°°°°119'
Modified Products
y Nitrate + o — ED00000119-
Q/ 4/23/10 16:45 EPA 353.2 Nitrite (as N) 4°C/H2S04 |1 Plastic - PE | 500ml 1
General Observations and Notes
No Notes
- End of Report -
http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/91CA9528DDSE617F85257726005506... 5/17/2010
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Tetra Tech NUS, Inc.

Page 4 of 8

SURFACE WATER SAMPLING LOG

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Facility Name CRANE NSWC Sample ID # 125W2408 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12S5W24 Created Date 4/19/10
Task/Contract # 0377 Sampled By Jason Trentini Modified By Jason Trentini
WBS Code # 0000.TPO050130 Concentration -Select- Modified Date 4/24/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Sample Collection Records
Date 4/23/10 Color clear Temp (C) 17.72
Time 17:40 pH (S.U.) 8.07 ORP (mV) 135.4
Depth (ft.) 0.6 S.C. (mS/cm) 0.405 Salinity (%) na
Method DO (mg/L) 7.28
MS/MSD Collected Turbidity (NTUs) 5.8
Duplicate Collected N
Duplicate ID
e | ¢ : | §3 %8 > | ¢ | 2 2 | 8 o
= e - o >0 4] c ° 2 3 ]
2 e o < 29 B S o € 3 5
") Y = = =
g =& 3% 3 g : *
2 3 = 3 &
3 < 3
o 3
(7
. SW-846 . o Glass - ED00000119-
Y 4/23/10 17:45 &350 Explosives 4°C 2 Amlier L 1
SW-846 RDX
N 4/23/10  |17:45  [8330 Degradation |4°C 2 Glass - aL T maing
Modified Products
. Nitrate + & . ED00000119-
%? 4/23/10 17:45 EPA 353.2 Nitrite (as N) 4°C/H2S04 |1 Plastic - PE | 500ml 1
General Observations and Notes
No Notes
- End of Report -
5/1712010

http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/91CA9528DDSE617F85257726005506...
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Tetra Tech NUS, Inc.

Page 5 of 8

SURFACE WATER SAMPLING LOG

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Facility Name CRANE NSWC Sample ID # 12Sw2508 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12SW25 Created Date 4/19/10
Task/Contract # 0377 Sampled By Jason Trentini Modified By Jason Trentini
WBS Code # 0000.TP0050130 Concentration -Select- Modified Date 4/24/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Sample Collection Records
Date 4/23/10 Color clear Temp (C) 16.28
Time 18:10 pH (S.U.) 7.90 ORP (mV) 141.4
Depth (ft.) 2.2 S.C. (mS/cm) 0.262 Salinity (%) na
Method DO (mg/L) 7.26
MS/MSD Collected Turbidity (NTUs) 2.3
Duplicate Collected N
Duplicate ID
0 o = zZ>» -8~} ] 0 =1 x 0 0
S g 3 83 > 2 2 3 2 3 5
] o ® TS 50 2 3 ] c 5
0 ° % = 8 - — 3
(1] ] < e o 3
. ~ 2.0 =4 H a
@ 3 < g @
o -
7]
" SW-846 ; 5 Glass - ED00000119-
& 4/23/10 18:15 50 Explosives 4°C 2 Amber L i
SW-846 RDX
N 4/23/10 |18:15  |[8330 Degradation | 4°C 2 f::gzr' 1L '15D°°°°°119‘
Modified Products
i Nitrate + - - ED00000119-
Qf 4/23/10 18:15 EPA 353.2 Nitrite (as N) 4°C/H2S04 |1 Plastic - PE | 500ml 1
General Observations and Notes
No Notes
- End of Report -
http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/91CA9528DDSE617F85257726005506... 5/17/2010
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Tetra Tech NUS, Inc.

Page 6 of 8

SURFACE WATER SAMPLING LOG

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Facility Name CRANE NSWC Sample ID # 125wW2708 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12SW27 Created Date 4/19/10
Task/Contract # 0377 Sampled By Jason Trentini Modified By John Wright
WBS Code # 0000.TP0O050130 Concentration 1 Modified Date 4/26/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Sample Collection Records
Date 4/23/10 Color clear Temp (C) 16.36
Time 18:55 pH (S.U.) 7.70 ORP (mV) 141.7
Depth (ft.) 1.0 S.C. (mS/cm) 0.289 Salinity (%) NA
Method DO (mg/L) 6.67
MS/MSD Collected MS/MSD Turbidity (NTUs) 1.5
Duplicate Collected Y
Duplicate ID
0 ] - c 90 v 0 - x 0 o)
) 5 3 23 ~ 8 3 e 3 ] £ s
1] o [ L 50 g 3 o ] -
o -] () 8 -~ = 3 -]
- a9 =3 < ® o *
0 0 < o 3
- ~ a9 E_". 3 o
@3 < 2 *
o ~
(]
] Nitrate + o Plastic - Run ED00000119-
4 4/23/10 16:45 EPA 353. Nitrite (as N) 4°C/H2S04 | 2 PE 500ml MS/MSD 1
y SW-846 : 5 Glass - Run ED00000119-
4 4/23/10 |[16:45 et Explosives 4°C 3 Arnber 1L MS/MSD |1
SW-846 RDX
«  |4/23/10 |16:45 8330 Degradation |4°C 3 st u zg?mso ERRORDLLG:
Modified Products
General Observations and Notes
No Notes
- End of Report -
http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/91CA9528DD5SE617F85257726005506... 5/17/2010
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Tetra Tech NUS, Inc.

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Page 7 of 8

SURFACE WATER SAMPLING LOG

Facility Name CRANE NSWC Sample ID # 125wW3105 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12SW31 Created Date 4/19/10
Task/Contract # 0377 Sampled By Jason Trentini Modified By Jason Trentini
WBS Code # 0000.TP0050130 Concentration -Select- Modified Date 4/24/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Sample Collection Records
Date 4/23/10 Color clear Temp (C) 13.36
Time 17:10 pH (S.U.) 7.17 ORP (mV) 159.3
Depth (ft.) 0.4 S.C. (mS/cm) 0.509 Salinity (%) na
Method DO (mg/L) 4.83
MS/MSD Collected Turbidity (NTUs) 6.6
Duplicate Collected N
Duplicate ID
0 o = z> °U ° o - x 0 0
S 5 3 83 » B 3 E = 3 s :
0] L o E 50 - 3 1] c =
o] o =2 - = 3 3
- a =T < o ) #*
(1] 7] < & o =
- ~ 2.9 e 3 s
0w 5 5 g @
@
. SW-846 : Glass - ED00000119-
4 4/23/10 |17:15 s Explosives 4°C 2 Atnlar L {
SW-846 RDX
< 4/23/10 |17:15  |[8330 Degradation | 4°C 2 ,G\::;Z g 18 Rian
Modified Products
. Nitrate + o e ED00000119-
Q/ 4/23/10 17:15 EPA 353.2 Nitrite (as N) 4°C/H2S04 |1 Plastic - PE | 500ml 1
General Observations and Notes
No Notes
- End of Report -
http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/91CA9528DDSE617F85257726005506... 5/17/2010
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Tetra Tech NUS, Inc.

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Page 8 of 8

SURFACE WATER SAMPLING LOG

Facility Name CRANE NSWC Sample ID # 125W3407 Created By John Wright
TtNUS Project # 112G00041 Sample Location ID 12SW34 Created Date 4/19/10
Task/Contract # 0377 Sampled By Jason Trentini Modified By Jason Trentini
WBS Code # 0000.TP0O050130 Concentration -Select- Modified Date 4/24/10
QA Sample Type Printed By Joseph Lucas
Status Complete Printed Date 5/17/10
Sample Collection Records
Date 4/23/10 Color clear Temp (C) 14.01
Time 15:55 pH (S.U.) 7.38 ORP (mV) 146.0
Depth (ft.) 0.3 S.C. (mS/cm) 0.721 Salinity (%) na
Method DO (mg/L) 8.61
MS/MSD Collected Turbidity (NTUs) 16
Duplicate Collected N
Duplicate ID
S S 2 a3 5% 2 S 3 2 g 9
= - 3 -~ > @ o c © -1 3 o
0 o o TT 50 4 3 o c =
[o] -} () :.‘, (i - 3 =
a a2 =3 P o o ®
(1] 7] < ™ 3
a 0 = " 3 o
~ i Z 2 | @
3
L] ~
7
. SW-846 . ° Glass - ED00000119-
& 4/23/10 | 16:00 8930 Explosives 4°C 2 Ariber L 5
SW-846 RDX
& 4/23/10 |16:00 |8330 Degradation |4°C 2 f'mazser 1L N
Modified Products
. Nitrate + . - ED00000119-
Qf 4/23/10 16:00 EPA 353.2 Nitrite (as N) 4°C/H2S04 |1 Plastic - PE | 500mlI 1
General Observations and Notes
No Notes
- End of Report -
S5/177010

http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/91CA9528DDSE617F85257726005506. ..



A.3 SWMU 12, CHAIN OF CUSTODY RECORDS, ROUND 8
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Tetra Tech NUS, Inc.

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Facility Name

TtNUS Project #
Task/Contract #

WBS Code #

Chain of Custody ID

CRANE NSWC
112G00041
0377
0000.TPO050130
ED00000119-1

Chain of Custody Information

Project Manager

(PM)
PM Telephone

Field Op Leader
(FOL)

FOL Phone

Carrier

Carrier/Waybill No.

Joseph Lucas

Jason Trentini

Federal Express

863138883468

Page 1 of 13

CHAIN OF CUSTODY LOG

Created By
Created Date
Modified By
Modified Date
Printed By
Printed Date

Jason Trentini

4/27/10

Joseph Lucas
5/17/10

Chain of Custody # ED00000119-1 Lab Name Centauri Labs Relenquished By Jason Trentini
Carrier Federal Express Address 7210 Corporate Date 04/27/2010
Court
Carrier/Waybill No. 863138883468 . Time 09:00
City, State, Zip Frederick, MD 21703 .
Received By: Federal Express
Lab Contact Dave Howell
Date 4/27/10
Lab Telephone 540-548-7303
Time 09:00
Sample Records
] (7] = > ] r 2 v 2z - P 0
= 3 3 g 8 3 il 3 C = a 3
(] 3 ® = 0 - 3, S [ -
= X = 3
(1] E. - o X '<| a H
- L = o 3 3
g C 2 2 | @
# ) =
®
. SW-846 ; Glass -
4/23/10 12GWT2808 |13:10 8330 Explosives 12MWT28 |GW 4°C Afriber iL
SW-846 RDX Glass -
4/23/10 12GWT2808 [13:10 8330 Degradation |12MWT28 |GW 4°C Amber 1L
Modified Products
, Nitrate + 4° Plastic -
4/23/10 12GWT2808 [13:10 EPA 353.2 Nitrite (as N) 12MWT28 |GW C/H2504 PE 500ml
. SW-846 5 Glass -
4/23/10 125W0908 14:30 8330 Explosives 12SW09 sSw 4°C Atvibar 1L
SW-846 RDX Glass -
4/23/10 12SW0908 14:30 8330 Degradation |12SW09 SW 4°C Arnibar iL
Modified Products
. Nitrate + 4° Plastic -
4/23/10 125W0908 14:30 EPA 353.2 Nitrite (as N) 12SW09 SW C/H2504 PE 500ml
" SW-846 ; & Glass -
4/23/10 125W1108 18:35 8330 Explosives 12SW11 SW 4°C Srrihr iL
SW-846 RDX
http://www terragena.com/customer/ttnus/fieldforms.nsf/Reports/S4EFBS3ACECFD6E38525772600659... 5/17/2010
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8330
Modified

Glass -
Amber

Degradation

4/23/10 Products

12SW1108 18:35 4°C

12SW11 \ Sw

'Page 10of5
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Sample Records

Tetra Tech NUS, Inc.
MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Page 3 of 13

CHAIN OF CUSTODY LOG

v} 7] = > ] - 2 v 2 - = 0
% L 3 H 2 A l 8 ° 1 3 2 g
(] 3 ) < 0 - = 3 ] c
= oy X o X 2 = 3
(1] & E-] < o (1]
= Lo ) 3 3
8 g Z : @
# ® =
"]
. EPA Nitrate + 4° Plastic -
4/23/10 |12SW1108 18:35 353.2 Nitrite (as N) 12SwWi11 |sSw C/H2504 PE 500ml
] SW-846 ; Glass -
4/23/10 |12SW1406 16:45 8330 Explosives 12SW14 |Sw 4°C Brnbar 1L
SW-846 |RDX e
4/23/10 |125SW1406 16:45 |8330 Degradation |12SW14 |SW 4°C Arnbor 1L
: Modified |Products
N EPA Nitrate + 4° Plastic -
4/23/10 12SW1406 16:45 353.2 Nitrite (as N) 125W14 |SwW C/H2S04 PE 500ml
y SW-846 ; Glass -
4/23/10 125wW2408 17:45 8330 Explosives 12SW24 |SW 4°C Araber iL
SW-846 |RDX Glass -
4/23/10 |12SW2408 17:45 |8330 Degradation |12SW24 |SW 4°C 1L
= Amber
Modified | Products
. EPA Nitrate + 4° Plastic -
4/23/10 |125W2408 17:45 353.2 Nitrite (as N) 125W24 |sSw C/H2504 PE 500ml
. SW-846 - Glass -
4/23/10 12SwW2508 18:15 8330 Explosives 125W25 |sSw 4°C Amber 1L
SW-846 |RDX ——
4/23/10 |125W2508 18:15 |8330 Degradation |12SW25 |SW 4°C Krvshisis 1L
Modified |Products
. EPA Nitrate + 4° Plastic -
4/23/10 |12SW2508 18:15 353.2 Nitrite (as N) 12SW25 |sSw C/H2504 PE 500mi
i EPA Nitrate + 4° Plastic - Run
4/23/10 |[12SW2708 16:45 353.2 Nitrite (as N) 12SW27 |SW C/H2504 PE 500ml MS/MSD
’ SW-846 ; N Glass - Run
4/23/10 |125W2708 16:45 8330 Explosives 12SW27 |SW 4°C Raribicr 1L MS/MSD
SW-846 |RDX Glass - R
4/23/10 |125W2708 |16:45 |8330 Degradation [12SW27 |sw |4°C Beirehitse 1L M‘;’}MSD
Modified | Products
. SW-846 ; 6 Glass -
4/23/10 12SW3105 17:15 8330 Explosives 12SW31 ([SwW 4°C Ember 1L
SW-846 |RDX Glass -
4/23/10 |125W3105 17:15 8330 Degradation |12SW31 |SW 4°C el 1L
Modified | Products
. EPA Nitrate + 4° Plastic -
4/23/10 12SW3105 17:15 353.2 Nitrite (as N) 12SW31 | SW C/H2504 PE 500ml
. SW-846 : Glass -
4/23/10 | 12SW3407 16:00 8330 Explosives 12SW34 |SW 4°C Amber 1L
SW-846 |[RDX Glass -
4/23/10 |[12SW3407 16:00 |8330 Degradation |12SW34 |SW 4°C AFTHEE 1L
Modified | Products
EPA Nitrate + 40 Plastic -
http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/S4EFB53 ACECFD6E38525772600659... 5/17/2010
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4/23/10 12SW3407 16:00 353.2 Nitrite (as N) | 12SW34 Sw C/H2S04 PE 500ml
SW-846 |RDX Elaks -

4/23/10 |FD04231001 |00:00 8330 Degradation |QC SwW 4°C KiribaP iL
Modified |Products

Page 2 of 5
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Sample Records

Tetra Tech NUS, Inc.
MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Page 5 of 13

CHAIN OF CUSTODY LOG

7] -
g g 2 | 2 9 s || 3 (8| F | B | ¢
-y 3 v 7] (3] = H . ° o 3
= ® < S - & o ® e
- - =1 o X o = 3
[} - k- < [ 0
- o o 3 3
(=] g f o (7
# ) 2
"]
y SW-846 : Glass -
4/23/10 |FD04231001 |00:00 8330 Explosives QC SwW 4°C Atniber 1L
. EPA Nitrate + 4° Plastic -
4/23/10 |FD04231001 |00:00 353.2 Nitrite (as N) QC SW C/H2504 PE 500ml
. SW-846 ; Glass -
4/24/10 12GWT1108 |10:50 8330 Explosives 12MWT11 |[GW 4°C % rmibier 1L
SW-846 |RDX Glass -
4/24/10 12GWT1108 [10:50 8330 Degradation |12MWT11 |GW 4°C smbier 1L
Modified |Products
. EPA Nitrate + 4° Plastic -
4/24/10 |12GWT1108 (10:50 353.2 Nitrite (as N) 12MWT11 |GW C/H2504 PE 500ml
. SW-846 ; Glass -
4/24/10 12GWT1208 |12:15 8330 Explosives 12MWT12 |GW 4°C Aitibigir 1L
SW-846 |RDX Glass -
4/24/10 |12GWT1208 |12:15 |[8330 Degradation |12MWT12 |GW 4°C 1L
4 Amber
Modified | Products
. EPA Nitrate + 40 Plastic -
4/24/10 |12GWT1208 {12:15 353.2 Nitrite (as N) 12MWT12 |GW C/H2504 PE 500ml
. SW-846 o Glass -
4/24/10 |12GWT1808 |16:15 8330 Explosives 12MWT18 |GW 4°C Arnhar 1L
SW-846 |RDX Glass -
4/24/10 12GWT1808 |16:15 8330 Degradation |12MWT18 |GW 4°C 1L
= Amber
Modified | Products
. EPA Nitrate + 40 Plastic -
4/24/10 |12GWT1808 |16:15 353.2 Nitrite (as N) 12MWT18 |GW C/H2504 PE 500ml
. EPA Nitrate + 4° Plastic - Run
4/24/10 |12GWT2008 |17:50 353.2 Nitrite (as N) 12MWT20 |GW C/H2504 PE 500ml MS/MSD
SW-846 |RDX Glass - R
4/24/10 |12GWT2008 |17:50 |8330 Degradation |12MWT20 |GW 4°C Amber iL Ml.i;r}MSD
Modified | Products
y SW-846 ; & Glass - Run
4/24/10 12GWT2008 |17:50 8330 Explosives 12MWT20 |GW 4°C Anrkier 1L MS/MSD
. SW-846 : Glass -
4/24/10 |12GWT3108 {11:10 8330 Explosives 12MWT31 |GW 4°C Eetibar 1L
SW-846 |RDX clis =
4/24/10 |12GWT3108 [11:10 8330 Degradation |12MWT31 |(GW 4°C Briibier 1L
Modified |Products
. EPA Nitrate + 4° Plastic -
4/24/10 12GWT3108 |11:10 353.2 Nitrite (as N) 12MWT31 |GW C/H2S04 PE 500ml
. SW-846 ; Glass -
4/24/10 |12GWT3608 |14:15 8330 Explosives 12MWT36 |[GW 4°C Ambor iL
i SW-846 |RDX o
4/24/10 |12GWT3608 |14:15 8330 Begradtion 12MWT36 |GW 4°C Glass - 1L
http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/S4EFB53 ACECFD6E38525772600659...  5/17/2010
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Modified |Products Amber
y EPA Nitrate + 40° Plastic -
4/24/10 |12GWT3608 |14:15 353.2 Nitrite (as N) 12MWT36 |GW C/H2504 PE 500ml
Page 3 of 5
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Tetra Tech NUS, Inc.

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Sample Records

Page 7 of 13

CHAIN OF CUSTODY LOG

] [ = > o 'y 2 v 2 = P o
% 5 3 H 2 A 2 g ° 3 2 | 3
(1] = ) < 0 - 3, g [ c
- @ = O X — 3
o & -] < o o
- = ) 3 3
o o =4 o @
# 3 s 3
-~
0
: SW-846 g Glass -
4/24/10 |12GWT3808 |15:10 8330 Explosives 12MWT38 |GW 4°C ARTBER 1L
SW-846 RDX Glass -
4/24/10 |12GWT3808 |15:10 8330 Degradation |12MWT38 |GW 4°C Arrib 1L
Modified |Products v
, Nitrate + 40 Plastic -
4/24/10 |12GWT3808 |[15:10 EPA 353.2 Nitrite (as N) 12MWT38 |GW C/H2504 PE 500ml
. SW-846 : Glass -
4/24/10 |FD04241001 |00:00 8330 Explosives QC GW 4°C Aifiber 1L
SW-846 RDX Glass -
4/24/10 FD04241001 |[00:00 8330 Degradation |[QC GW 4°C Atvibes 1L
Modified | Products h
. Nitrate + 40 Plastic -
4/24/10 FD04241001 |00:00 EPA 353.2 Nitrite (as N) QC GW C/H2S04 PE 500ml
y SW-846 ; Glass -
4/25/10 12GWT1608 |16:05 8330 Explosives 12MWT16 |[GW 4°C Arriber 1L
SW-846 |RDX —_—
4/25/10 12GWT1608 |16:05 8330 Degradation |12MWT16 |GW 4°C Ktk 1L
Modified |Products anl
. Nitrate + 4° Plastic -
4/25/10 |[12GWT1608 |16:05 EPA 353.2 Nitrite (as N) 12MWT16 |GW C/H2504 PE 500mli
. SW-846 . Glass -
4/25/10 12GWT2308 |16:00 8330 Explosives 12MWT23 |GW 4°C Saribar 1L
SW-846 RDX Glass -
4/25/10 12GWT2308 |16:00 8330 Degradation |12MWT23 |GW 4°C ArybEr 1L
Modified |Products
: Nitrate + 40° Plastic -
4/25/10 |12GWT2308 |16:00 EPA 353.2 Nitrite (as N) 12MWT23 |GW C/H2504 o 500ml
; SW-846 : Glass -
4/26/10 |12GWT0608 |11:05 8330 Explosives 12MWT06 |GW 4°C Kot 1L
SW-846 [RDX S
4/26/10 |12GWT0608 |11:05 8330 Degradation |12MWTO06 |GW 4°C B 1L
Modified | Products
. Nitrate + 4° Plastic -
4/26/10 |12GWT0608 |11:05 EPA 353.2 Nitrite (as N) 12MWT06 |GW C/H2504 PE 500ml
. SW-846 . Glass -
4/26/10 |12GWT0908 |13:10 8330 Explosives 12MWT09 |GW 4°C Arnber iL
SW-846 RDX P
4/26/10 12GWT0908 |13:10 8330 Degradation |12MWTO0S |GW 4°C pirbior 1L
Modified | Products
. Nitrate + 4° Plastic -
4/26/10 |12GWT0908 |13:10 EPA 353.2 Nitrite (as N) 12MWT09 |GW C/H2504 PE 500ml
SW-846 Glass -
http://www.terragena.com/customer/ttnus/fieldforms.nsf/Reports/S4EFB5S3ACECFD6E38525772600659... 5/17/2010
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4/26/10 |12GWT1708 |10:45 |8330 Explosives |12MWT17 [GW [4e°C 2 Amber  |1L
SW-846 |RDX —_—
4/26/10 |126wT1708 |10:45 |8330 Degradation |12MwT17 |Gw |4°c 2 el 1
Modified |Products €
Page 4 of 5
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Tetra Tech NUS, Inc.

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Sample Records

Page 9 of 13

CHAIN OF CUSTODY LOG

o 0] = > -] oy 2 h) 2 = ] 0
7 g F | 3 ; s & 8 || % | & |3
(4] S ] < 0 =] = o o c
S = o X L = 3
® & -] P 2 o
- o ¥ 3 2
g g Z : | @
# o 3
1]
, Nitrate + 4° Plastic -
4/26/10 |12GWT1708 |10:45 EPA 353.2 Nitrite (as N) 12MWT17 [GW C/H2504 PE 500ml
] SW-846 - Glass -
4/26/10 12GWT4208 | 14:00 8330 Explosives 12MWT42 |GW 4°C Amribies 1L
SW-846 RDX Glass -
4/26/10 |12GWT4208 |14:00 8330 Degradation |12MWT42 |GW 4°C 1L
i Amber
Modified | Products
’ Nitrate + 4° Plastic -
4/26/10 12GWT4208 |14:00 EPA 353.2 Nitrite (as N) 12MWT42 |GW C/H2504 PE 500ml
Page 5 of 5

General Observations and Notes

*Please contact project chemist for exact TAT required. *Extra volume provided for MS/MSD at 12GW20 & 12SW27.

- End of Report -
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Tetra Tech NUS, Inc.

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Facility Name

TtNUS Project #
Task/Contract #

WBS Code #

Chain of Custody ID

CRANE NSWC
112G00041
0377
0000.TPO050130
ED0O0000119-2

Chain of Custody Information

Project Manager

(PM)
PM Telephone

Field Op Leader

(FOL)
FOL Phone

Carrier

Carrier/Waybill No.

Joseph Lucas

Jason Trentini

Federal Express
863138883652

Page 10 of 13

CHAIN OF CUSTODY LOG

Created By
Created Date
Modified By
Modified Date
Printed By
Printed Date

Jason Trentini
4/29/10

Joseph Lucas
5/17/10

Chain of Custody # ED00000119-2 Lab Name Centauri Labs Relenquished By Jason Trentini
Carrier Federal Express Address 7210 Corporate Date 04/29/2010
Court
Carrier/Waybill No. 863138883652 Time 16:00
City, State, Zip Frederick, MD 21703
Received By: Federal Express
Lab Contact Dave Howell
Date 4/29/10
Lab Telephone 540-548-7303 )
Time 16:00
Sample Records
=) » o | > =) r = ) 2 =i ] 0
8 5 3 2 2 8 ¥ | g |° | 3 2 |3
(] < o < 0 = 2 o (] c
- ® 3 v X = 5 3
(] o b -] < [ []
- = o 3 3
=) g s o @
#* 3 =
("]
] SW-846 ; - Glass -
4/27/10 12GWT4708 |15:00 8330 Explosives 12MWT47 |GW 4°C i o iL
SW-846 RDX Glass -
4/27/10 12GWT4708 (15:00 8330 Degradation |12MWT47 |GW 4°C pirvdbear iL
Modified | Products
s Nitrate + 4° Plastic -
4/27/10 12GWT4708 |15:00 EPA 353.2 Nitrite (as N) 12MWT47 |GW C/H2504 PE 500ml
] SW-846 : & Glass -
4/28/10 12GWT1008 |13:45 8330 Explosives 12MWT10 |GW 4°C Amber iL
SW-846 RDX Glase -
4/28/10 12GWT1008 |[13:45 8330 Degradation |12MWT10 |GW 4°C Ariibar 1L
Modified | Products
. Nitrate + 4° Plastic -
4/28/10 12GWT1008 |[13:45 EPA 353.2 Nitrite (as N) 12MWT10 [GW C/H2504 PE 500ml
: SW-846 ; o Glass -
4/28/10 12GWT4108 |13:20 8330 Explosives 12MWT41 | GW 4°C Afiiber 1L
SW-846 RDX Elags <
4/28/10 12GWT4108 [13:20 8330 Degradation |12MWT41 |GW 4°C Ambar 1L
Modified |Products
Page 1 of 2
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Tetra Tech NUS, Inc.

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Sample Records

Page 11 of 13

CHAIN OF CUSTODY LOG

o] 7] = > [v] r z v 2 = ] 0
& 3 3 - 8 A B 8 9 3 2 g
S p < 2 =] = o * £
=3 o o = 3
o a o P o o
- @ =4 o 3 3
g g 2 2 | @
#* o 2
7]
. Nitrate + 4° Plastic -
4/28/10 [12GWT4108 (13:20 |EPA353.2| .00 (as N) 12MWT41 |GW C/H2504 PE 500ml
. SW-846 : Glass -
4/29/10 12GWTO0308 }12:40 8330 Explosives 12MWTO03 |GW 4°C AiviBar 1L
SW-846 |RDX Glass -
4/29/10 12GWTO0308 |12:40 8330 Degradation |12MWTO03 |GW 4°C A 1L
mber
Modified Products
. Nitrate + 4° Plastic -
4/29/10 12GWT0308 |12:40 EPA 353.2 Nitrite (as N) 12MWT03 |GW C/H2504 PE 500ml
y SW-846 " Glass -
4/29/10 12GWT3208 |12:25 8330 Explosives 12MWT32 |GW 4°C Amibar iL
SW-846 |RDX —
4/29/10 12GWT3208 |12:25 8330 Degradation |12MWT32 |GW 4°C 1L
i Amber
Modified Products
. Nitrate + 4° Plastic -
4/29/10 12GWT3208 |12:25 EPA 353.2 Nitrite (as N) 12MWT32 |[GW C/H2S04 PE 500ml
Page 2 of 2
General Observations and Notes
* Please contact project chemist regarding project specific TAT requirements.
- End of Report -
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Tetra Tech NUS, Inc.

MNA Sampling - SWMU12 (Round 8) - CRANE NSWC

Project Information

Facility Name

TtNUS Project #
Task/Contract #
WBS Code #

Chain of Custody ID

CRANE NSWC
112G00041

0377
0000.TP0050130
ED00000119-3

Chain of Custody Information

Project Manager

(PM)

PM Telephone

Field Op Leader

(FOL)
FOL Phone

Carrier

Carrier/Waybill No.

Page 12 of 13

CHAIN OF CUSTODY LOG

Joseph Lucas

Jason Trentini

Federal Express

863138883663

Created By
Created Date
Modified By

Modified Date

Printed By
Printed Date

Jason Trentini
5/3/10

Joseph Lucas
5/17/10

Chain of Custody # ED00000119-3 Lab Name Centauri Labs Relenquished By Jason Trentini
Carrier Federal Express Address 7210 Corporate Date 05/03/2010
Court
Carrier/Waybill No. 863138883663 . Time 09:00
City, State, Zip Frederick, MD 21703 .
Received By: Federal Express
Lab Contact Dave Howell
Date 5/3/10
Lab Telephone 540-548-7303 i
Time 09:00
Sample Records
o) ] = > =) r = b/ 2 = x 0
g g 3 8 2 a = 8 9 3 2 S
[ ° o < 0 - 3 a © e
= = o X ] = 3
) a, o p. o ®
- L (=] o 3 3
o = z ® @
# = P =
@
Resample of
, SW-846 - Glass - 12GWT1108
5/1/10 |12GWT1108 |13:15 8330 Explosives 12MWT11 |GW 4°C Armber 1L + Run
MS/MSD
SW-B46 | RBX Glass - ?géw;ioog
5/1/10 |12GWT1108 |13:15 |8330 Degradation |12MWT11 |GW 4°C 1L
Modified |Products Amter + Run
MS/MSD
Resample of
. EPA Nitrate + 4° Plastic - 12GWT1108
5/1/10 |12GWT1108 |13:15 353.2 Nitrite (as N) 12MWT11 |GW C/H2504 PE 500ml % R
MS/MSD
) SW-846 ; Glass -
5/1/10 |12GWT2208 |16:20 8330 Explosives 12MWT22 |GW 4°C Amiber iL
SW-846 |RDX Glags
5/1/10 |12GWT2208 |16:20 |[8330 Degradation |12MWT22 |GW 4°C Mriber 1L
Modified {Products
; EPA Nitrate + 4° Plastic -
5/1/10 |12GWT2208 | 16:20 353.2 Nitrite (as N) 12MWT22 |GW C/H2504 PE 500mi
Page 1 of 1
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General Observations and Notes

No Notes
- End of Report -
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APPENDIX B

SWMU 12, EQUIPMENT CALIBRATION FORMS, ROUND 8



@Tetra Tech NUS, Inc.

PROJECT NAME :

JAT

EQUIPMENT CALIBRATION LOG

NSWC CRANE

INSTRUMENT NAME/MODEL:

LaMoe., 260

éu.(‘b\oLl MmeteR

SITE NAME: cRone G (i3, 13) MANUFACTURER: Lamptte
PROJECTNo: Ll XGooo 4| SERIAL NUMBER: [ 4/ eloo
Date Instrument Person Instrument Settings Instrument Readings Calibration Remarks
of L.D. Performing Pre-"#%)l = Post- Pre- Post- Standard and
Calibration | Number Calibration calibration |Jcalibration’ | calibration | calibration | (Lot No.) Comments
H-2A3- (0 ITwrp-2 | TRK O FO [ 0O (0.0 |[0:0 )8Ig4-P23i4 Wi fro.d 8184~ P40 34l
-3H-lo 74 L .85 [.00 g, 9 (O-0 r e
Y /C |14 -4 100 0,0 (6.6 184 4l
H-Np=tn | L¢ L 1.2 JNYe) 2.3 __{[6-0 ¢ ¢
-3¢ (R 4 t 6 .0 [ o0 in O (2. O R ¢\
(-2&-1o_ | le 0:%§ |t-0O 7.4 ) e (
¢/-24-~/0 | || i v A lcoe (0.0 lo-O X (¢
Y-~30-00 [t et 0.€0 /.00 0.0 _l/p.0 (< (
d-31-1o0 [ (¢ T L | 1-00 9.% 10. © (« (<
S={- 18 e (o | A {00 Q.73 (0.0 i {c
C-2--fp ¢ T 0.90 [-00 L0 (0.0 e ¢f
T~ A~(6 | [ 0-2& [0 lo.C 10-0 (¢ (<




anetra Tech NUS, Inc.

JTAT

DOCUMENTATION OF FIELD CALIBRATION

PROJECT NAME : NSWC CRANE INSTRUMENT NAME/MODEL.: YSI
SITE NAME: CRane GW(II3) MANUFACTURER: ysI
PROJECTNo.. [/ Goosdl SERIAL NUMBER: 0% 0{ol 95,
I e T
1010 |k |705 |80 1096|8 77 _ #0040 |41 [B5Y NA
723+l |TR& o906 [3.90 |[.389] 23
4-24-10 |k (Foy 4.0 |45 |b.67 1200 |4 @ |49 |75
210 | TRk |Zoa 4041424t |
Y51 | TR |1-9913-99]) 403|833 +o0 |4oo|[ 41 9.03
q-2s-1o|TR< |Fo3 g [1389 5.5
4240 [TRK | 7o 403 |1-2779.59 [Z-vo|d.2p|[-409 |q. 2.9
Y-Qe~fo| TR [F-0Y |4-6{ |/ s F-9
4.27-id e s |Pof 1398 1.3 [io S5 oo |40 |14 [ 1130
-2 2ol TRk [76541s |1:34e]l06y . (G A N e IS
40515 [Rke  |T27 |40k [LaB| )6y 1. oo o0 |1409]4 35
Yag-lo PREE |72 | 4ot |} 37 10.20
4-29-10 |TR) |7 0g |ONI44aL 10|} _ [fo0| R |1 961 o 4g
§-24-10 TR I 2o [ 40 [QA 01! i
(-30-10 | | g7 IJETZQ/ /598 Z.00 J4.00|( 129
4306 [CRK  [Z00|39% [1,5443- 3




@Tetra Tech NUS, Inc. DOCUMENTATION OF FIELD CALIBRATION
PROJECT NAME : NSWC CRANE INSTRUMENT NAME/MODEL: YSI
SITE NAME: lone @M[‘ ,&'l §> ) MANUFACTURER: YSI
PROJECT No.: llB\GOOG"('/ SERIAL NUMBER: Ong O ' qsa\
Date Persor? INITIAL READINGS it FINAL READINGS Calibrati'on Standard Remarks
of Pelf'ormfng PH PH |COND| DO | ORP | = i PH PH | COND DO ORP (Lot No.) and
Calibration 7 4 S Con:mentsy
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APPENDIX C

SWMU 12, HEALTH AND SAFETY DOCUMENTATION, ROUND 8



WORK STATUS REPORT

Employer Copy

TYPE OF EXAMINATION: Periodic Examination

EMPLOYEE: Trentini, Jason COMPANY: TT/NUS

ID: POSITION: Environmental Scientist
DATE OF EXAM: 01/13/2010 LOCATION: TT/NUS-Pittsburgh
EXPIRATION DATE: 01/13/2012 SITE: Pittsburgh

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

Yes No Undecided
Has the employee any detected medical conditions that would |:|
increase his/her risk of material health impairment from
occupational exposure in accordance with 29 CFR §1910.120?
Does the employee have any limitations in the use of respirators |:| |:|
in accordance with 29 CFR 81910.134?
STATUS
1. QUALIFIED The examination indicates no significant medical condition. Employee can be assigned any

work consistent with skills and training.

2. I:I QUALIFIED - WITH LIMITATIONS  The examination indicates that a medical condition currently exists
that limits work assignments on the following basis:

3. [] NOTQuUALIFIED

4. |:| DEFERRED The examination indicated that additional information is necessary. The employee has been
given the following instructions.

COMMENTS:

| have reviewed the medical data of the above named employee, and informed the employee of the results of the medical
examination and any medical conditions that require follow-up examination or treatment.

Name of Physician;_Peter P. Greaney, M.D. Date: 01/19/10

Signature: Z&th / ?% “




WORK STATUS REPORT

Employer Copy

TYPE OF EXAMINATION: Periodic Examination

EMPLOYEE: King, John R. COMPANY: TT/NUS

SSN: XXX-XX-6009 POSITION: Technician

DATE OF EXAM: 12/30/2008 LOCATION: TT/NUS-Pittsburgh
EXPIRATION DATE: 12/30/2010 SITE: Pittsburg

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

Yes No Undecided
Has the employee any detected medical conditions that would D E
increase his/her risk of material health impairment from
occupational exposure in accordance with 29 CFR §1910.1207?
Does the employee have any limitations in the use of respirators D [Z] D
in accordance with 29 CFR §1910.1347?
STATUS
1. E(:l QUALIFIED The examination indicates no significant medical condition. Employee can be assigned any

work consistent with skills and training.

2, I:] QUALIFIED - WITH LIMITATIONS The examination indicates that a medical condition currently exists
that limits work assignments on the following basis:

. ] NoT QuALIFIED

w

4, [:l DEFERRED The examination indicated that additional information is necessary. The employee has been
given the following instructions.

COMMENTS:

I have reviewed the medical data of the above named employee, and informed the employee of the results of the medical
examination and any medical conditions that require follow-up examination or treatment.

Name of Physician; Peter P. Greaney, M.D. Date: 01/06/09

Signature: Zd; / ?%7 “




@ TETRA TECH NUS

CERTIFICATE OF TRAINING
THIS CERTIFIES THAT

John Ryan King

has successfully completed an 8-hour course of instruction in
OSHA 29 CFR 1910.120

GENERAL SITE WORKER
REFRESHER TRAINING

prepared and instructed by
Tetra Tech NUS, Inc.
Pittsburgh, Pennsylvania

February 27, 2009

ﬁ%g E 4 d Date of Award
V24
Clyde Snyder James K. Laffey

Senior Instructor Manager
Training Services Training Services




TETRA TECH NUS

CERTIFICATE OF TRAINING
THIS CERTIFIES THAT

Jason Trentini
has successfully completed an 8-hour course of instruction in

OSHA 29 CFR 1910.120

GENERAL SITE WORKER
REFRESHER TRAINING

prepared and instructed by
Tetra Tech NUS, Inc.
Pittsburgh, Pennsylvania

February 27, 2009

ﬂ? g ‘ 4 ﬂ Date of Award
/24
Clyde Snyder James K. Laffey

Senior Instructor Manager
Training Services Training Services




TETRA TECH NUS

CERTIFICATE OF TRAINING
THIS CERTIFIES THAT

John Ryan King

has successfully completed a course of instruction in

SHIPPING HAZARDOUS MATERIALS

prepared by
Tetra Tech NUS, Inc.
Pittsburgh, Pennsylvania

February 27, 2009

Date of Award '
aydeﬂnyder Matthew M. Solti&, IH, CSP

Senior Instructor Manager
Health and Safety Training Health and Safety




TETRA TECH NUS

CERTIFICATE OF TRAINING
THIS CERTIFIES THAT

Jason Trentini

has successfully completed a course of instruction in

SHIPPING HAZARDOUS MATERIALS

prepared by
Tetra Tech NUS, Inc.
Pittsburgh, Pennsylvania

February 27, 2009

/ Date of Award
aydegnyder Matthew M. Soltigg, IH, CSP

Senior Instructor Manager
Health and Safety Training Health and Safety




MFG, Inc.
Certificate of Completion

This is to certify that

Jason Trentini

has successfully completed 40 hours of equivalent training in

Environmental Health and Safety for Hazardous Waste Site Operations
(OSHA Regulation 29 CFR 1910.120)

LR
+ %

consulting
sclentists and

engineers

This _10th day of _January , 2000.

\4/(/&‘/&4&
Tory Fravel
Corpordte Health and Safety Program Manager




CERTIFICATE OF TRAINING

This Certifies that

JOHN KING

successfully completed 40 hours of instruction in

HAZARDOUS WASTE OPERATIONS
AND
EMERGENCY RESPONSE

Presented by the Center for Safety and Environmental Management
in compliance with OSHA standard 29 CFR 1910.120

21;4 'l/ L@/ September 22, 2006

Frank V. Quarato/Instructor
Completion Date




APPENDIX D

SWMU 12, ANALYTICAL DATA, ROUND 8

D.1 SWMU 12, SUMMARY OF GROUNDWATER WATER
ANALYTICAL RESULTS, ROUND 8

D.2 SWMU 12, SUMMARY OF SURFACE WATER ANALYTICAL
RESULTS, ROUND 8



D.1 SWMU 12, SUMMARY OF GROUNDWATER WATER ANALYTICAL
RESULTS, ROUND 8



NSA CRANE
SUMMARY OF ANALYTIC RESULTS - GROUNDWATER ROUND 8
PENNSYLVANIA UPPER WATER BEARING ZONE
SWMU 12 (MINE FILL A)

PAGE 1 OF 6
SITE MINE FILL A MINE FILL A MINE FILL A MINE FILL A MINE FILL A
AOC PUZ PUZ PUZ PUZ PUZ
SWMU 12 12 12 12 12
PHASE 8 8 8 8 8
LOCATION 12MWTO03 12MWTO06 12MWTO09 12MWT10 12MWT11
NSAMPLE 12GWTO0308 12GWTO0608 12GWT0908 12GWT1008 12GWT1108
MATRIX GW GW GW GW GW
SACODE NORMAL NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 20100427 20100426 20100426 20100427 20100501
Explosives (ug/L)
1,3,5-TRINITROBENZENE 02U 1.06J 02U 02U 50.4 J
1,3-DINITROBENZENE 02U 0.883J 02U 02U 7.12J
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUENE 04U 04U 04U 0.4U 0.4U
2,4,6-TRINITROTOLUENE 02U 9.65J 02U 02U 62.1J
2,4-DIAMINO-6-NITROTOLUENE 02U 02U 02U
2,4-DINITROTOLUENE 02U 0.345J 02U 02U 144
2,6-DIAMINO-4-NITROTOLUENE 02U 02U 02U 02U 02U
2,6-DINITROTOLUENE 02U 1.35J 02U 02U 6.64 J
2-AMINO-4,6-DINITROTOLUENE 02U 194 1.46J 02U 32.4J
2-NITROTOLUENE 04U 04U 04U 0.4U 0.4U
3-NITROTOLUENE 04U 04U 04U 04U 0.4U
4-AMINO-2,6-DINITROTOLUENE 02U 3.44J 4.28J 0.534J 415R
4-NITROTOLUENE 04U 04U 04U 04U 0.4U
DNX 04U 04U 04U 04U 0.4U
HMX 04U 36J 28.2 3.9 118 J
MNX 04U 04U 04U 04U 0.4U
NITROBENZENE 02U 02U 02U 02U 02U
RDX 04U 600 J 253 13.4 1150 J
TETRYL 04U 04U 04U 04U 0.4U
TNX 04U 04U 04U 04U 0.4U
Miscellaneous (mg/L)
[NITRITE/NITRATE-N 0.05 U 1.2 0.57 0.05 U 9.1




SUMMARY OF ANALYTIC RESULTS - GROUNDWATER ROUND 8

NSA CRANE

PENNSYLVANIA UPPER WATER BEARING ZONE

SWMU 12 (MINE FILL A)

PAGE 2 OF 6
SITE MINE FILL A MINE FILL A MINE FILL A MINE FILL A MINE FILL A
AOC PUZ PUZ PUZ PUZ PUZ
SWMU 12 12 12 12 12
PHASE 8 8 8 8 8
LOCATION 12MWT12 12MWT16 12MWT17 12MWT18 12MWT20
NSAMPLE 12GWT1208 12GWT1608 12GWT1708 12GWT1808 12GWT2008
MATRIX GW GW GW GW GW
SACODE NORMAL NORMAL NORMAL NORMAL ORIG
SAMPLE DATE 20100424 20100425 20100426 20100424 20100424
Explosives (ug/L)
1,3,5-TRINITROBENZENE 2U 0.576 J 02U 02U 0.0996 J
1,3-DINITROBENZENE 02U 02U 02U 02U 02U
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUENE 04U 04U 04U 0.4U 0.4U
2,4,6-TRINITROTOLUENE 0.702J 1.07J 0.293J 02U 0.145J
2,4-DIAMINO-6-NITROTOLUENE
2,4-DINITROTOLUENE 02U 02U 02U 02U 0.2U
2,6-DIAMINO-4-NITROTOLUENE 02U 02U 02U 02U 0.2U
2,6-DINITROTOLUENE 02U 02U 02U 02U 0.2U
2-AMINO-4,6-DINITROTOLUENE 251J 02U 4.82) 02U 02U
2-NITROTOLUENE 04U 04U 04U 0.4U 0.4U
3-NITROTOLUENE 04U 04U 04U 0.4U 0.4U
4-AMINO-2,6-DINITROTOLUENE 4.2 26.1J 8.6J 02U 02U
4-NITROTOLUENE 04U 04U 04U 0.4U 0.4U
DNX 04U 04U 04U 0.4U 0.4U
HMX 68.9J 59.4 J 26.2J 1.01 0.83J
MNX 04U 04U 04U 0.4U 04U
NITROBENZENE 02U 02U 02U 02U 02U
RDX 403 J 710J 616 J 2.59J 6.81J
TETRYL 04U 04U 04U 0.4U 0.4U
TNX 04U 04U 04U 0.4U 0.4U
Miscellaneous (mg/L)
[NITRITE/NITRATE-N 3.6 1.8 1.6 0.17 0.62




SUMMARY OF ANALYTIC RESULTS - GROUNDWATER ROUND 8

NSA CRANE

PENNSYLVANIA UPPER WATER BEARING ZONE

SWMU 12 (MINE FILL A)

PAGE 3 0OF 6
SITE MINE FILL A MINE FILL A MINE FILL A MINE FILL A MINE FILL A
AOC PUZ PUZ PUZ PUZ-UPGRAD PUZ
SWMU 12 12 12 12 12
PHASE 8 8 8 8 8
LOCATION 12MWT20 12MWT22 12MWT23 12MWT28 12MWT36
NSAMPLE 12GWT2008-D 12GWT2208 12GWT2308 12GWT2808 12GWT3608
MATRIX GW GW GW GW GW
SACODE DUP NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 20100424 20100501 20100425 20100423 20100424
Explosives (ug/L)
1,3,5-TRINITROBENZENE 02U 02U 02U 02U 02U
1,3-DINITROBENZENE 02U 02U 02U 02U 02U
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUENE 04U 04U 04U 0.4U 0.4U
2,4,6-TRINITROTOLUENE 02U 0.179J 02U 02U 02U
2,4-DIAMINO-6-NITROTOLUENE 02U
2,4-DINITROTOLUENE 02U 02U 02U 02U 0.2U
2,6-DIAMINO-4-NITROTOLUENE 02U 02U 02U 02U 0.2U
2,6-DINITROTOLUENE 02U 02U 02U 02U 0.2U
2-AMINO-4,6-DINITROTOLUENE 02U 02U 02U 02U 02U
2-NITROTOLUENE 04U 04U 04U 0.4U 0.4U
3-NITROTOLUENE 04U 04U 04U 0.4U 0.4U
4-AMINO-2,6-DINITROTOLUENE 02U 02U 02U 02U 02U
4-NITROTOLUENE 04U 04U 04U 0.4U 0.4U
DNX 04U 04U 04U 0.4 UJ 0.4U
HMX 0.4 UJ 1.3J 04U 0.4U 2.29
MNX 04U 04U 04U 0.4U 04U
NITROBENZENE 02U 02U 02U 02U 02U
RDX 4.77J 10.9 04U 0.4U 16.2
TETRYL 04U 04U 04U 0.4U 0.4U
TNX 04U 04U 04U 0.4U 0.4U
Miscellaneous (mg/L)
[NITRITE/NITRATE-N 0.61 0.12 0.17 0.05 U 4.8




NSA CRANE

SUMMARY OF ANALYTIC RESULTS - GROUNDWATER ROUND 8

PENNSYLVANIA UPPER WATER BEARING ZONE

SWMU 12 (MINE FILL A)

PAGE 4 OF 6
SITE MINE FILL A MINE FILL A
AOC PUZ PUZ
SWMU 12 12
PHASE 8 8
LOCATION 12MWT38 12MWT42
NSAMPLE 12GWT3808 12GWT4208
MATRIX GW GW
SACODE NORMAL NORMAL
SAMPLE DATE 20100424 20100426
Explosives (ug/L)
1,3,5-TRINITROBENZENE 02U 02U
1,3-DINITROBENZENE 02U 02U
2,2',6,6'-TETRANITRO-4,4'-AZOXYTOLUENE 04U 04U
2,4,6-TRINITROTOLUENE 02U 02U
2,4-DIAMINO-6-NITROTOLUENE
2,4-DINITROTOLUENE 02U 02U
2,6-DIAMINO-4-NITROTOLUENE 02U 02U
2,6-DINITROTOLUENE 02U 02U
2-AMINO-4,6-DINITROTOLUENE 02U 02U
2-NITROTOLUENE 04U 04U
3-NITROTOLUENE 04U 04U
4-AMINO-2,6-DINITROTOLUENE 02U 02U
4-NITROTOLUENE 04U 04U
DNX 04U 04U
HMX 0.404 J 13.1
MNX 04U 04U
NITROBENZENE 02U 02U
RDX 35 6.9
TETRYL 04U 04U
TNX 04U 04U
Miscellaneous (mg/L)
[NITRITE/NITRATE-N 0.11 0.062




SUMMARY OF ANALYTIC RESULTS - GROUNDWATER ROUND 8

NSWC CRANE

PENNSYLVANIA MIDDLE WATER BEARING ZONE

SWMU 12 (MINE FILL A)

PAGE5OF 6
SITE MINE FILL A MINE FILL A MINE FILL A
AOC PMZ PMZ PMZ
SWMU 12 12 12
PHASE 8 8 8
LOCATION 12GWT3108 12GWT3208 12GWT4708
NSAMPLE 12MWT31 12MWT32 12MWT47
MATRIX GW GW GW
SACODE NORMAL NORMAL NORMAL
SAMPLE DATE 20100424 20100427 20100427
Explosives (ug/L)
1,3,5-TRINITROBENZENE 0.2U 0.2U 0.2U
1,3-DINITROBENZENE 0.2U 0.2U 0.2U
2,2',6,6-TETRANITRO-4,4-AZOXYTOLUENE 0.4 U 0.4 U 0.4U
2,4,6-TRINITROTOLUENE 0.2U 0.2U 0.2U
2,4-DIAMINO-6-NITROTOLUENE 0.2U 0.2U
2,4-DINITROTOLUENE 0.2U 0.2U 0.2U
2,6-DIAMINO-4-NITROTOLUENE 0.2U 0.2U 0.2U
2,6-DINITROTOLUENE 0.2U 0.2U 0.2U
2-AMINO-4,6-DINITROTOLUENE 0.2U 0.2U 0.2U
2-NITROTOLUENE 0.4 U 04U 0.4U
3-NITROTOLUENE 0.4 U 0.4 U 0.4U
4-AMINO-2,6-DINITROTOLUENE 0.2U 0.2U 0.2U
4-NITROTOLUENE 0.4 U 0.4 U 0.4U
DNX 0.4 U 04U 0.4U
HMX 0.4 U 0.4 U 0.4U
MNX 0.4 U 04U 0.4U
NITROBENZENE 0.2U 0.2U 0.2U
RDX 0.4 U 04U 0.894 J
TETRYL 0.4 U 0.4 U 0.4U
TNX 0.4 U 04U 0.4U
NITRITE/NITRATE-N 0.073 0.05U 0.05U




NSWC CRANE
SUMMARY OF ANALYTIC RESULTS - GROUNDWATER ROUND 8
PENNSYLVANIA LOWER WATER BEARING ZONE
SWMU 12 (MINE FILL A)

PAGE 6 OF 6
SITE MINE FILL A
AOC PLZMGD
SWMU 12
PHASE 8
LOCATION 12MWT41
NSAMPLE 12GWT4108
MATRIX GW
SACODE NORMAL
SAMPLE DATE 20100427
Explosives (ug/L)
1,3,5-TRINITROBENZENE 0.2U
1,3-DINITROBENZENE 0.2U
2,2',6,6'-TETRANITRO-4,4-AZOXYTOLUENE 0.4 U
2,4,6-TRINITROTOLUENE 0.2U
2,4-DIAMINO-6-NITROTOLUENE 0.2U
2,4-DINITROTOLUENE 0.2U
2,6-DIAMINO-4-NITROTOLUENE 0.2U
2,6-DINITROTOLUENE 0.2U
2-AMINO-4,6-DINITROTOLUENE 0.2U
2-NITROTOLUENE 04U
3-NITROTOLUENE 0.4 U
4-AMINO-2,6-DINITROTOLUENE 0.2U
4-NITROTOLUENE 04U
DNX 04U
HMX 04U
MNX 04U
NITROBENZENE 0.2U
RDX 04U
TETRYL 04U
TNX 04U
NITRITE/NITRATE-N 0.05U




D.2 SWMU 12, SUMMARY OF SURFACE WATER ANALYTICAL RESULTS,
ROUND 8



NSA CRANE
SUMMARY OF ANALYTIC RESULTS - SURFACE WATER ROUND 8
PENNSYLVANIA UPPER WATER BEARING ZONE
SWMU 12 (MINE FILL A)

PAGE 1 OF 2
SITE MINE FILL A MINE FILL A MINE FILL A MINE FILL A
AOC PUZ PUZ PUZz PUZ
SWMU 12 12 12 12
PHASE 8 8 8 8
LOCATION 12SW/SD09 128W/SD11 128W/SD14 128W/SD24
NSAMPLE 128W0908 12SW1108 12SW1406 12SW2408
MATRIX SW SW SW SW
SACODE NORMAL NORMAL NORMAL NORMAL
SAMPLE DATE 20100423 20100423 20100423 20100423
Explosives (ug/L)
1,3,5-TRINITROBENZENE 02U 02U 02U 02U
1,3-DINITROBENZENE 02U 02U 02U 02U
2,2'6,6-TETRANITRO-4,4'-AZOXYTOLUENE 04U 04U 04U 04U
2,4,6-TRINITROTOLUENE 02U 02U 02U 02U
2,4-DINITROTOLUENE 02U 02U 02U 02U
2,6-DIAMINO-4-NITROTOLUENE 02U 02U 02U 02U
2,6-DINITROTOLUENE 02U 02U 02U 02U
2-AMINO-4,6-DINITROTOLUENE 02U 02U 02U 02U
2-NITROTOLUENE 04U 04U 04U 04U
3-NITROTOLUENE 04U 04U 04U 04U
4-AMINO-2,6-DINITROTOLUENE 02U 02U 02U 02U
4-NITROTOLUENE 04U 04U 04U 04U
DNX 04 UJ 0.4 UJ 0.4 UJ 0.4 UJ
HMX 1.64 J 04U 04U 04U
MNX 04U 04U 04U 04U
NITROBENZENE 02U 02U 02U 02U
RDX 1.63 0311J 04U 03J
TETRYL 04U 04U 04U 04U
TNX 04U 04U 04U 04U
Miscellaneous (mg/L)
NITRITE/NITRATE-N 0.096 0.05U 0.05 U 0.05
Field
TEMPERATURE (C) 15.25 15.1 20.95 17.72
DISSOLVED OXYGEN (mg/L) 9.13 6.69 791 7.28
CONDUCTIVITY (ms/cm) 0.224 0.272 0.629 0.405
OXIDATION REDUCTION POTENTIAL (mv) 141.6 148.6 131.9 1354
TURBIDITY (ntu) 1.7 3.1 19 5.8
PH 6.87 76 8.29 8.07

3/11/2011 1:27:35 PM




NSA CRANE
SUMMARY OF ANALYTIC RESULTS - SURFACE WATER ROUND 8
PENNSYLVANIA UPPER WATER BEARING ZONE
SWMU 12 (MINE FILL A)

PAGE 2 OF 2
SITE MINE FILL A MINE FILL A MINE FILL A MINE FILL A MINE FILL A
AOC PUZ PUZ PUZz PUZ PUZ
SWMU 12 12 12 12 12
PHASE 8 8 8 8 8
LOCATION 12S8W/SD25 128W/SD27 128W/SD27 128W/SD31 128W/SD34
NSAMPLE 128W2508 128W2708 128W2708-D 12SW3105 12S8W3407
MATRIX SW SW SW SW SW
SACODE NORMAL ORIG DUP NORMAL NORMAL
SAMPLE DATE 20100423 20100423 20100423 20100423 20100423
Explosives (ug/L)
1,3,5-TRINITROBENZENE 02U 02U 02U 02U 02U
1,3-DINITROBENZENE 02U 02U 02U 02U 02U
2,2'6,6-TETRANITRO-4,4'-AZOXYTOLUENE 04U 04U 04U 04U 04U
2,4,6-TRINITROTOLUENE 02U 02U 02U 02U 02U
2,4-DINITROTOLUENE 02U 02U 02U 02U 02U
2,6-DIAMINO-4-NITROTOLUENE 02U 02U 02U 02U 02U
2,6-DINITROTOLUENE 02U 02U 02U 02U 02U
2-AMINO-4,6-DINITROTOLUENE 02U 02U 02U 02U 02U
2-NITROTOLUENE 04U 04U 04U 04U 04U
3-NITROTOLUENE 04U 04U 04U 04U 04U
4-AMINO-2,6-DINITROTOLUENE 02U 02U 02U 02U 02U
4-NITROTOLUENE 04U 04U 04U 04U 04U
DNX 04 UJ 0.4 UJ 0.4 UJ 0.4 UJ 0.4 UJ
HMX 04U 04U 04U 04U 717
MNX 04U 04U 04U 04U 04U
NITROBENZENE 02U 02U 02U 02U 02U
RDX 04U 04U 04U 04U 144
TETRYL 04U 04U 04U 04U 04U
TNX 04U 04U 04U 04U 04U
Miscellaneous (mg/L)
NITRITE/NITRATE-N 0.05U 0.05U 0.05 U 0.05 U 0.12
Field
TEMPERATURE (C) 16.28 16.36 NA 13.36 14.01
DISSOLVED OXYGEN (mg/L) 7.26 6.67 NA 483 8.61
CONDUCTIVITY (ms/cm) 0.262 0.289 NA 0.509 0.721
OXIDATION REDUCTION POTENTIAL (mv) 1414 1417 NA 159.3 146
TURBIDITY (ntu) 2.3 1.5 NA 6.6 16
PH 79 77 NA 717 7.38

3/11/2011 1:27:35 PM




APPENDIX E

SWMU 12, POTENTIOMETRIC SURFACE MAPS, ROUND 7
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APPENDIX F

GROUNDWATER AND SURFACE WATER RDX TREND PLOT GRAPHS
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