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1.0 INTRODUCTION

A Phase il Resource Coneewation and Recovery Act (RCRA)»FaciI_ity Investigation (RFI)- has been
conducted at the Naval Surface Wartare Center (NSWC) Crane Mine Fill A (MFA), also known as solid
_waste management unit (SWMU) 12. The purpose of the RFI w.as to determine whether explosives in
_groundwater, surface water, or sediment present Unacceptable riek, or if-any residual explosives in soil
present unacceptable‘levela of risk to human health-and the environr'ne_nt. 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 eoils, subsurface soils, sediment,’sLIrface
water and groundwater. The RFI indicates that explosives contamination remains in soil around buildings
~and that explosives have migrated to groundwater and unacceptable levels of risk remain for various
combinations of human and ecologioa! 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 areasvthat are located at the extreme
south end of the SW"MU In the past, explosives powders discha’rged ifrom production building roof vents
that accumulated on the roofs were washed down to the ground by precipitation, resuiting in the
contamination. of sorls. In addmon wastewaters containing explosives were drscharged into nearby
ditches. The battery area was used to dispose of AA household type batteries on the ground surface.
The soil disposal area was used to.dump soil and construction debrrs on the .ground surface. During the
period 1997 to 2000, an interim removal action (IF{A) was conducted in which explosive- contaminated
soils were removed for treatment vra broremedranon ‘Treated soils were then placedinto the excavatlons
“from whrch the contaminated soils were removed Just prior to the MFA battery area 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 'expl_osives-ioaded bombs, dem.ilitarized gae generators; and

" paint bombs.

A corrective measures'study (CMS) will be conducted at SWMU 12. Among the remedial alternatives
‘ "expected to be evaluated will be the potential for natural attenuation to reduce concentratrons of
~ explosives in the groundwater The United States Envrronmental Protection- Agency (U.S. EPA) Regron 5
has established a framework entrtled “Region 5 Framework for Monitored Natural Attenuation VDecrsrons
for Groundwater” (U.S. EPA, 2000). This framework orovides technical direction for the collection of

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

110519/P - o 1-1 ' ' : CTO 0357
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(MNA). In order io determine whether residual explosives are naturally degrading at SWMU 12, a long-
term'groundwaterv monitoring plan for explosives and explosives degradation products is being
conducted. The Io’ng-term monitoring program, as planned, consists of nine rounds of sampling to
provide information on trends-in groundwater. concentrations of explosives and explosives. degradation

products. Recently, two rounds of quarterly groundwater, soils, sediments, seeps, and surface water

sampling and analyses were completed at SWMU 12. Information regarding the results of Rounds 1 '

through 215 presented in the SWMU 12 RF! (Tetra Tech NUS, inc. [TtNUS] 2005). Recently, Round 3

‘ 'only included groundwater and surface water sampling.

The purpose of this report is to present the results of groundwater and surface water monitoring activities
in Round 3, including field documentation; and to provide the framework for evaluation of data once all

nine rounds have been completed. Field docume'ntation associated with Round 3 is provided in

Appendrces A, B, and C of this report. Appendices D and E present analytrcal results for Round 3 and

potentlometnc surface maps for groundwater elevations’ obtained in Round 2 respecnvely The final
monitoring report (after Round 9) will contain an evaluation as to. whether residual explosives may be
naturally degrading and whether MNA is a viable remedial option for contaminated groundwater and

surface water at SWMU 12. Information obtained from the lon'g term monitoring program will be used in

the CMS to evaluate the effectiveness of MNA. The MNA monrtonng program being conducted at SWMU

12 meets the U.S. EPA Region V MNA requirements.

110519/P L 12 - © CTO 0357
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2.0 FIELD INVESTIGATION

This section presents 'sampling activities, procedures, ‘and’ dqcumehtation utilized during ‘Round 3 field
operations performed in 2005 for NSWC Crane SWMU 12. '

2.1 - OVERVIEW

Field activities for Round 3 were conducted in May 2005. All work performed for Round 3 was conducted :
in‘accbrdance with the procedure's and methodologies described in the U.S. EPA-approved QUaIity
Assurance Projebt Plan (QAPP) Addendum No. 2 to the approved QAPP (TtNUS, 2004).. Staridard
operating procedures (SOPs) that governed the field work are includéd in Appendix C of Addendum No. 2
~ to the.approved QAPP. Copies of all field forms, records, field,lbgbooks, and health and safety
doc.umentation associated with the Round 3 field investigation a_ré provided in App'end‘ice's,A through C of

this document.

2.2 SAMPLING OPERATIONS |

" This section describes. the-metthology for surface water and groundwater sampling activities performed
at SWMU 12 during Round 3. Table 2-1 contains well construction information and water level/elevation
data for Rounds 1, 2, and 3. A listin'g of all SWMU 12 sample> analytical fractions conducted for
groundwater and surface water in Round .3 is provided in Table 2-2; Further discussion of the target
analytes for each fraction in Round 3 sampling is discussed in Section 3 of the QAPP Addendum-No. 2.
o ‘Instruments used in the field were calibrated daily prior to use accdrding to manufacturer's requirements
and in accordance with all applicable standard operating procedures (SOPs). No nonconformances or

suspected deficiencies occurred during sampling in Round 3.

2.2.1 Groun’giwaier Purqing and Sampling

_During Rodnd_s, the groundwate‘r monitoring wells were sampled by periSta)Ilic pump, bladder pump, orl
Teflon bailer. Groundwater quality parameters including pH, specific conductance, temperature, dissolved
oxygen (DO), and oxidation reduction potential (ORP) were measured during purging at 5- td 10-minute
intervals using a YSIModel 600 \series mdlti-pal‘ameter water quality meter and flow-through_cell. Longer
iintervals were used for slower pumping wells. ‘Water» levels and pumping rates were also measured
‘during purging at 5- to 10-minute ,intervai_s. Pu’rging continued until a minimum of oné well volume was
removed 'and the above pétameters _stabilized, or uhtil the well had been purged' for 4 hours, in
accordance with SOP CTO166-16 and SOP CTO166-15. To the ex'geﬁt possible, the .pumping rates were

110517/P ' C 241 CTO 0357
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adjusted to prevent drawdown from exceeding 0.3 foet during purging. Irnmediately following the purging -

process and before sampling, the temperature, pH, specific conductance, DO, ORP, and turbi'dity were

measured-and recorded on the groundwater sample log sheets.

All 21 proposed groundwater samples were collected at SWMU 12 during Round 3 (See Table 2-2). All
pertinent field data were recorded ona groundwater sample log sheet (see Appendix A.1.1). Monitoring
.well 12MWT30 was sampled and approxrmately 100 milliliters (mL) was collected prior to the well drying
out. The well was revisited the followrng day and was still dry ‘See Flgure 2-1 for all groundwater

sampling locations.’

222 Surface Water Sampling

Surface water samples were collected from - intermittent streams,'drainage"ditches, and surface runoff

locations in Round 3 throughout SWMU 12. All samples: were collected' at previously sampled locations

.which had -been marked with a labeled, wooden survey stake and fluorescent flagging to facrlrtate

relocation. of the sample Iocatlons

All eight proposed surface water samples were collected during Round 3 and were analyzed for select

explosives (See Table 2-2). All pert_inent field data, including water quality parameters, sampling-m‘ethods;

" and locations were recorded on a surface water sample log sheet (see Appendix A.1.2). See Figure '272_

for all surface water sampling locations.

23 QUALITY CONTROL SAMPLES

Quality ass,urance (QA)/quality control (QC) samples were generated_ and collected during sampling

- activities to monitor both field and laboratory procedures The procedures for collecting these QA/QC. ‘
samples are detailed in the approved QAPP Addendum No 2. The QA/QC samples mcluded field

duplicates, equipment rinsate blanks, source water blanks and temperature blanks.
24 - WATERLEVEL MEASUREMENTS AND A_QUI_FER TESTING

2.4.1 GroUndwater Level Measurements

A complete synoptic round of water levels for all SMWU 12 groundwater wells was taken in Round 3. The

.. ~synoptic water Ievel measurements were obtained wrthm a 24 to 48 hour time period. Measurements

were taken with an electncal water Ievel 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

110517/P . ' 2-2 C ' E CTO 0357
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_‘ . heasurements. All measurements were taken in accordance with the specific SOP identified in the QAPP
' ‘Addendum No. 2. A mark was placed at the tbp of the riser-‘pipe to ensure.that measurements were-taken -
from a consistent reference poi'nt.. Water level meésurgments and siaff gauge measurements were

recorded 1o the nearest 0.01 foot on groundwater level measurement forms, which are provided in

. Appendix A.3 of this document. Table 2-1 contains water level/elevation data.

110517/P o 23 " cTOo0857



TABLE 2-1

MONITORING WELL CONSTRUCTION INFORMATION AND
WATER LEVEL MEASUREMENTS FOR ROUNDS 1, 2, AND 3
SWMU 12 (MINE FILL A)

ROUND 3
- NSWC CRANE
CRANE, INDIANA .
PAGE 1 OF 3
Screened Interval October 17, 2004 December 15, 2004 January 18, 2005 * May 18, 2005
. : Top of Riser -
) ) y tal y
Wellor | stallation Northing . Grour.wd or Re_@rence Tota . Water-Bearing Round 1 Round 1 Round 2 Bpund 3
Gauge feet Easting (feet) | Elevation Point ~ Depth Top - | Bottom Top Bottom Zone — . = ; -
Number Date (feet) (feetamsl){ Elevation |(feet bgs)m (feet bgs)| (feet bgs) | (feet amsl) | (feet ams1) Depth to Water Depthto | - Water Depth to Water Depth to Water
C (feet amsl) ' ! 9 9 Water Elevation Water Elevation Water | Elevation Water Elevation
(feet btor)| (feet amsl} | {feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl)
MONITORING WELLS
12MWTO1 7/24/04 . 1312852.79 30261 50.48 724.06 726.87 35.0 2400 | 34.00 700.06 690.06 . ‘Puz 11.10 71 577 9._68 . 717.19 '9.34 717.53 9.27 717.60
12MWTO02 7/25/04 1A3'1 2701.31 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 l
12MWTO03 8/31/04 1312747.34 30260_26.90 732.39 734.44 26.0 15.00 25.00 . 717.39 707.39 Puz 16.91 - 717.53 16.21 - 71823 1_6.00 718.44 15.29 719.15
12MWTO04 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 1335 717.39 13.29 717.45.
12MWTO0S 9/8/04 1312511.09 3026137.13 722.90 725.36 25.0 14.00 24.00 " 708.90 698.90 Puz 1012 715.24 8.72 716.64 8.41 © 716.95 8.41 716.95 v
12MWT06 8/15/04 | 1311833.50 3026562.65 724.59 726.70 240 "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
12MWTO7 |. 8/27/04 | 1311707.13 3026615.62 ‘ 726:03 - 728.40 - - 25.0 14.00 24.00° 712.03 ;102.03 . Puz 11.80 716.60 13.05 71535 1»3.42 714.98 12.62 - 715.78
12MWTO08 7/25/04 . 1311609.35 3026660.10 726.73 .728.83 240 1 3.00 23.00 713.73 703.73 Puz 1 2_.03 716.80 1 13.05 715.78 13.19 ©715.64 12.71 716.12
12MWTO09 | 8/20/04 | 1311595.76 | 3026580.09 | 725.78 728.00 25,0 14.00 24.00 711.78 701.78 Puz 13.44 ‘714’.56A 13.60 71440 | 1340 ‘| 71460 | 1237 715.63
12MWT10 | 8/11/04 1311456.81 3026649.95 723.84 ‘ 726.68 25.0 14.00 24.00 709.84 699.84 - Puz 15.1 7 l71 1.51 . 14.67 L 712.01 14.19 712.49 13.17 713.51
12MWT11 8/14/04 1313014.33 3026776.i5 738.45 740.79 25.0 14.00 24.00 724.45 71445 Puz 15.55 725.24 12.96 727.83 -+ 12.88 727.91 13.01 727.78
12'MWT12‘ -8/14/04 |- 131 2972.30 3026791.19 739.51 741.66 25.0 14.00 24.00 725.51 715.51 Puz 13.03 728.63 10.61 731 .05 9.95 731.71 .10.18 731.48
12MWT13 | 7/31/04 | 1313060.01 | 3026835.37 | 73355 | ~ 735.81 210 | 1000 | 2000 | 72355 | 71355 - Puz 821 | -727.60 5.30 73051 | 463 73118 | 4.83 730.98
12MWT14 8/31/64 1312965.79 | 3026875.34 73454 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 - é1 .28 715.39 .
1 2MWT1 5 8/31/04 1312876.08 3026906.85 | 734.40 736.74 - 25.0 14.00 24.00 720.40 71040 Puz 16.32 720.42 18.52 - 718.22 1 9.17 717.57 1v8.24 718.50
| 12MWT16 8/14/04 131 2096.13. | 3027182.94 743.63 745.97 25.0 14.00 24.00 729.63 719.63 : F_’UZ 20.97 725.00 - 21.95 724.02 Zé.1 3 723.84 21.62 724.35
‘1 2MWT17 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 2411 © 72312 24,63 722.60 - 2373 723.50
12MWT18 8/27/04 1312114.82 3027253.63 743.93 745,94. 26.0 15.00 1 25.00 728.93 7{8.533 Puz 21.55 724.39 22.61 723.33 23.06 722.88 - 2268 723.26
12MWT19 8/28/04 1312026.45 3027292.38 | 74455 746.89 1270 16.60 - 26.00 728.55 71855 - Puz - 25.83 721.06 27.06 719.83 27.77 . 719.1 2. | 27.68 719.21
12MWT20 9/1/04 1311910.40 | 3027337.61 744.40 746.56 26.0 *15.00 25.00 729.40 - 719:40 -Puz T 23.86 © 72270 ' 2497 721.59 25.:35 721.21 25.45 721.11
12MWT21 9/12/04 1312878.00 3026436.50 _735.-16 v 737.72 250 14.00 24.00 721.16 71116 Fuz 21.42 716.30 19.92 - 717.80 19.54 718.18 19.46 718.26
12MWT22 | . 9/11/04 -1311937.84 3026901.94 737.50 739.74 25.0 1 4.0d . 24.00 723.50 ‘71 3.50 'Puz . 16.56 723.18 17.40 722.34 17.71 722.03 17.10 722.64
12MWT23 8/10/04 1311150.87 3027466.57 737.29 739.75 310 20.00 30.00 717.29 707.29 Puz 1 27.20 712.55 28.22 711.53 2&13'..65 71110 21.89 717.86
12MWT24 8/10/04 1310974.75 A (;6271 84.02 738.28 740.60 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




TABLE 2-1

MONITORING WELL CONSTRUCTION INFORMATION AND

WATER LEVEL M

EASUREMENTS FOR ROUNDS 1,2, AND 3
SWMU 12 (MINE FILL A)

ROUND 3
NSWC CRANE
CRANE, INDIANA
PAGE2OF 3 -
. ) Screened Interval O‘ctBbér 17, 2004 December 15, 2004 ‘ Januan.( 18, 2005 ‘May 18, 2005
Top of Riser - — y
Well or Installation| Northing _ Grour_rd or Refgrence Total Water-Bearing Round 1 R_oqnd 1. Round 2 Round 3
Gauge Easting (feet)| Elevation |  Point Depth : : :
Number | - D2 (feet) : (feetamsl)| Elevation |(feet bgs)™” R e:tol‘:g o) (fi::tz;ns) (fee-:‘;’r,nsl) (f:;:‘::;l) “Zone Depthto | Water | Depthto | Water | Depthto| Water | Depthto| Water
(feet amsl) ‘ Water Elevation | Water |- Elevation Water | Elevation | Water Elevation
(feet btor)| (feet amsl) | (feet btor) | (feet amsl) (fegt btor) | (feet amsl) | (feet btor) | (feet amsi)
12MWT24A| 8/16/04 1310968.91 3027192.97 737.99 - 740.53 540 44.00 54.00 693.99 683.99 Puz 34.68 705.85 35.00 | 705.53 35.2§ 705l30 34.93 705.60
12MWT25 9/12/04 1313924.59 | 3026269.42 746.55 » .7_48.66 7 26.0 +15.00 2500 | 73155 721.55 Puz 17.80 730.86 17.35 731.31 17[3;‘5 731.31 16.55 732.11
1 12MWT26 9/12/04 131 3638:.,57 3025981.12 741.64 743.72 25.0 14.00 2400 | 72764 717.64 Puz 1_Q.56 733.1 6 10.91 732.81 11.01 732.7%- 10.02 _733.70
12MWT27 9/2/04 1313736.63 | 3026477.23 738.42 740.52 26.0 15.00 ;?5.00 723.42 - 7‘ll 3,-42 Pug 10.96 . 729.56 9.35 731.17 '9.24. 731.28 9.1 8 "731 .34
1éMWT28 - 8/30/04 1313506.96 | 3026352.09 ' 743.27 745.53 26.0 15.00 _ 25.0b 728.27 718.27 . Pui 12.96 732.57 12.78 732.75 ;12.78 73275 11.8 733.73
12MWT29 9/10/04 131 _2653.54 : 3026079.78 . 729.13 ‘ 731.23 890 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
12MWT30 8{29/04 1311604.34 A‘ 3026576.32 725.67 © 727.59 90.5 - 70.00 90.00 . 655.6? 635_.67 Pmz . 92.71 634.88 - '52.74 7 . 63485 |- 92_.69 634.90 - ' 92.56 635.03
12MWT31 8/30/04 1312970.99 _3026872.87 73455 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 A668.'88>
12MWT32 9/1/04 131201549 | 3027297.24 744.'51> 747.44 1000 79.00 99.00 665.5} . 645.51 Pmz 68.55 . 678.89 85.93 661.51- 86.1 1 661.33 84.75 662.69
12MWT33 9/2/04 151 3725.86. 3026481.26 738.32 5 74049 95.0 74.00 94.00 ° 664.32 64f132 Pmz 44.99 695.50 4244 698.05 41.80 698.69 4134 699.15
12MWT34 8/1 3/04, 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 88.1'2 . 652.40 7 87.98 652.54
. 12MWT35 8/27/04 1312711.38 | 3027111.95 73217 73464 _27.0‘ 16.00 | 26.00 71617 706.17 A Puz: 12.33 722.31 12.53 “72241 12.70 7é1 94 -12'11, 722.53
1I2MWT36 8/27/04 1312466.54 ' 3027186.16 736.51 738.63 26.0 ‘ 15.00 25.00 721.51 . 711.51 Puz 13.15 7_25.48 14.19 724.44 14.58 724.05 14.12 724.51
1 12mwT3z | 7/29/04 | 131163057 '_ 3027496.41 736.35 738.77 25.0 14,00 24.00 72235 | 712.35 Puz 2220 | 71657 2574 - 71303 | 2624 | 71253 | 2598 | 71279
12MWT38 9/11/04 131 2.353.89 3026531.17 726.05 728.03 25.0 14.00 24.00 712.05 702.05 Puz 1 0.03 718.00 - 10.64 - 717.39 10.63 . 71740 . 9.69 718.34 -
| 12MWT39 7/(‘30/04 131101563 | 3027662.97 735.33 737.64 35.0 2400 | 34.00 711.33 701.33 Puz 35.83 701.81 36.05 701.59 35.82 701.82 55.56 702.08
12MWTA40 8/12/04 | 1.31 0616.56 | 3027037.67 '725.37‘ 727.50 29.0 ] 18i00 28.00 . 707.37 697.37 Puz 22.23 '705.27 23.11 704.39 23.18 704:32 23.04 704.46
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 2Q.42 ' 602.55 19.75 - 603.22
12MWT42 9/1/04 1312364.70 ' 3026127.28 717.93 720.22 29.0 13.00 28.00 704.93 689.93 Puz 1 5.03 705.19 ' 13.02 707.20 ' 12.13 708.09 11.69 708.53
12MW1;43 11/12/04 -131 0955.52 §3026125.55 . 677.0é 679.01 . 81.0 65.00 80.00 . 612.03 597.03 - Plz " NA - NA,‘ . 78.15 600.86 78?.56 : 600.45 78.19 600.82
1 2MWT44 10/27/04 1310276.64 | ,3026617.87 6_324.81 626.69 355 25.00 35.00 599.81 589.81 .Mgd NA NA 26.é5 600.44 26.58 600.11 26.14 600.55
12MWT45 "10/29/04‘ 1313384.30 -3027614.01 688.37 691.07 _ 25.0 - 14.00 . 24.00 674.37 664.37 sz NA . - NA 17.07 674.00 1(?.03 675.04 A15.62 675.45
1 2MWT46 | 10/30/04 1312828.63 | 3027864.12 | 673..31 675.67 - 245 14.00 1 24.00 659.31 649.31 Ph)z NA NA 16.07 659.60 16.02 659.65 15.80 659.87
12MWT47 | 10/31/04 1_31 2455.99 . 3028025.00 660.79 A 663.12 ) 250 - 14.00 24.00 646.79 636.79 - Pmz ' NA . NA 12.85 650.27 12.67 . 650.45 14.00 | 649.12
12MWT48 11/9/04 | 1312052.61 ;30281 22;50 647.84 650.05 30.0 .19.00' 29.00 628.84 618.84 Pmz " NA NA 30.50 619.55 39.41 . 619.64 30.36 619.69 .




TABLE 2-1

MONITORING WELL CONSTRUCTION INFORMATION AND

SWMU 12 (MINE FILL A)

'WATER LEVEL MEASUREMENTS FOR ROUNDS 1,2, AND 3

1 = Total depth of

amsl = Above mean sea level (NAVD88).
bgs = Below ground surface.
btor = Below top of riser/reference point.
"Mgd = Mississippian (Glen Dean) aquifer

-

boring, total depth of well may be less.

NA = Not applicable.
NAVD = North American Vertical Datum
Plz = Lower Pennsylvanian water-bearing zone
Puz = Upper Pennsylvanian 'water-bearir_\g zone

ROUND 3
‘NSWC CRANE
CRANE, INDIANA
PAGE3 OF 3
Screened Interval October 17, 2004 December 15, 2004 January 18, 2005 May 18, 2005
. Top of Riser ) : - -
Total . ' A
Well or Installation] Northing . Grour.1d or Reft.erence ota . Water-Bearing . Round 1 Round 1 . Rovund 2 Round 3
 Gauge Dat (feet) Easting {feet)| Flevation Point Depth To Bottom To Bottom Zone ' : ‘
Number ate ee (feet amsl)| - Elevation |[(feet bgs)" (feetl': s)| (feet bgs) | (feet alr,n )| (feet amsl) . Depth to Water Depth to Water Depth to Water Depth to Water
' (feet amsl) g g s Water | Elevation Water Elevation | Water | Elevation | Water Elevation
(feet btor)| (feet amsl) | (feet btor) | (feet amsl) | (feet btor) | (feet amsl) | (feet btor)| (feet amsl)
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
12MWT50 | 10/29/04 | 131058227 | 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 3476 | 574.25
WES-7-1-81|° _ 1309481.87 | 3026477.49 628.95 631.95 415 27.02 . 36.20 601.93 59275 "~ Plz NA NA NA . NA 20.41 611 54 19.86 612.09
WES-7-2-81 __ 11309501.85 | 3026589.93 601.72 604.72 '35.0 20.27 ~29.62 © 581.45 572.10 V Mgd NA NA NA NA 34.26 570.46 33.93 570.79
. |WES-7-3-81 _ 1309677.40- | 3026457.16 596.22 599.22 38.0 23.40 3272 572.82 563.50 Mgd NA NA NA NA 28.82 570.40 2711 | 57211 .
-WES-7-4-81 _ 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
WES-7-5-81 - 1309640.94 | 3026503.16 593.50 - 596.50 - 39.0 '24.30 33.65 569.20 '559.85 Mgd ‘ NA NA NA NA 2425 |- 572.25 23.98 | 572.52
STAFF GAUGES a
12S8G01 10/14/04 1313149.25 | 302681759 | "~ NA 730.97 NA NA . NA. NA NA NA NA NA 3.19 NA Dry NA Dry NA
128G02 10/14/04 1312731.07 | 3027125.37 NA 731.64 NA . NA NA NA NA NA NA NA Dry NA Dry- NA Dry NA
128G03 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 73341
128G04 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
128G05 10/14/04 1310844.41 | 3026971.44 NA 724.28 NA NA NA NA NA NA ‘NA NA " Dry NA Dry' NA Dry 'NA-
125G06 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
'1'28G07 10/14/04 | 1312447.98 | 3026302.90 NA . 7i3.45 NA NA NA NA NA - NA NA NA 4.28 NA 4.26 NA 4.27 709.18
125G08 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 .
125609 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
128G10 10/14/04 1307698.34 | 3029600.29 NA 517.2¢ NA - NA - NA NA NA - NA NA NA 1458 NA 1469 NA 14.69 502.52
'128611_ 10/14/04 | 1305640.98 | 3027744.30 NA 513.47 NA . NA NA NA - ‘NA A NA _NA' "NA 20.00 NA "19.94 NA -19.90 493.57
128G12 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 -
. Notes:




TABLE 22

SUMMARY OF ENVIRONMENTAL SAMPLES AND LABORATORY ANALYSES
‘ SWMU 12 - MINE FILL A
ROUND 3
L ~ NSWC CRANE
. CRANE, INDIANA

Analytical Fraction

_Explosives - .| Miscellaneous

Sar'nple'
Number

Nitroaromatics and -
Nitramines SW-846 8330
' RDX Degradation
. Productsv‘
SW-846 8330, Modified
' Nitrate + Nitrite (as N)
EPA 353.2

- Groundwater (Round 3)
12GWT0303
12GWT0603

. [12GWT0903
12GWT1003
12GWT1103
12GWT1203
12GWT1603 °
12GWT1703
12GWT1803
~[12GWT2003
12GWT2203
[12GWT2303
12GWT2803 -
12GWT3001
12GWT3103
12GWT3203 -
12GWT3603.
[12GwT3803
12GWT4103
12GWT4203
12GWT4703
GW TOTALS ,
Surface Water (Round 3)
125W0903 :
"[1258W1103
12SW1403
128W2403
12SW2503
12SW2703
12SW3102
128W3402

SW TOTALS

R[>t ><| <[> [>< | ><| <[ o< | ><| < | <] < [ >< | <} >< | < | <

o | >¢| >¢| | | || | <

X= Séhwple was 'cvollected as proposed.
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PROPOSED.APR SWMU12 MW SAMPLE LOCATION MNA LAYOUT 11/30/05 AJ

A JANOCHA 1117105

CHECKED BY DATE

J.LucAas 11/30/05
COST/SCHEDULE-AREA

SURVEYED MONITORING WELL LOCATIONS
SWMU 12 - MINE FILL A AND SWMU 25 - HIGHWAY 58 DUMP SITE A
NSWC CRANE
CRANE, INDIANA

FIGURE 2-1

CTO 0343
APPROVED BY DATE
APPROVED BY DATE
DRAWING NO.
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SURVEYED SURFACE WATER/SEDIMENT SAMPLE

AND STAFF GAUGE LOCATIONS

SWMU 12 - MINE FILL A
NAVAL SURFACE WARFARE CENTER

CRANE, INDIANA

FIGURE 2-2
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- 3.0 DATA PRESENTATION

This.' section nresents th'e analytical resuits for groundwater and surfaée water sampling conducted in
Round 3 'at. SMWU 12 (see Tables 3110 3-8). Analytical results for Rounds 1 through 2 are .alsp
provided to support data evaluation which is discussed in Section 4. Appendix D éontain_s a summary of
analytical results for groundwatef énd surface water samples co_llécted in ‘Round. 3.

As- sta't';d"nfevfbnsly',' the SWMU 12 RFI indicated that explosives contamination remains in soil arqund
SWMU 12 buildings and éxplo'sives have migrated to groundwater and surface water. RDX was identified
as the most frequently detected explosive in groundwater and surface water. As a result, RDX is being

-considered as a parent compound for evalnating the effectivéne’ss of natural attenuation at SWMU 12.

- Over time, natural attenuation will reduce the mass or concentration of these contaminants in soil and

' groundwater Iand the - -parent compounds will decdmbose in stages to other well-defined intermediate
| products In the case of RDX, lt will degrade to glve the nitroso derivatives hexahydro 1-nitroso-3,5-
. dinitro-1,3, 5-tr|a2|ne (MNX) hexahydro 1,3- dmntroso 5-nitro-1,3,5-triazine (DNX) and hexahydro—1,3,5
trinitroso-1,3,5- tnazme (TNX). As a result, the presentatlon and interpretation of analytibal results in

‘Sections 3 and 4 for SWMU 12 mnnitoring will focus on RDX and its associated degradation products.
3.1 N GROU_NDWATER' DATA

Grdundwater analytical-results for Rounds 1 through 3 at SWMU 12 are presented in Tables 31 ihrough
36 for select nﬁonitoring well locations in the Upper and Middle Pennsylvanian, and the M_ississipbian
: Glén Dean Water Bearing Zones. These tables show a listing of canentraiions for explosivés -explo‘siVe
- degradatlon products, and miscellaneous field parameters, along with descriptive statlstlcs for Round 4.
Concentratnons are presented in micrograms per liter (ug/L) and data validation quallfners as applicable.
Due to the staggered nature of the groundwater sampling, not al! wells were sampled in each of the three

" rounds of sampling. .

- 3141 Upbel_' Pennsylvania Water Bearing Zone (Puz)

Monitoring results for Ronnd 3 groundwater sampling at the Puz monitoring wells is presented in Table
3-1. As shown in Table 3-1, explosives were detected at wells 12MWT06 12MWTO09, 12MWT10
) 12MWT11, 12MWT16, 12MWT17 12MWT18 12MWT20, 12MWT22, 12MWT38, ‘and 12MWT42 No
, explosnves were detected at wells 12MWT03 and 12MWT28.. Well location 12MWT28 is consndered tobe
-_upgrad|ent of SWMU 12 Analytical data was not avallable for DNX, MNX, and TNX i in Round 4 because

,'groundwater samples were not analyzed for these parameters

110519/P = : : 3-1 o - . CTO 0357
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Table 3-2 presents descrrptive statistics for monitoring results from Round 3 and indica'res that RDX and
HMX Were the rnost frequently detected explosives' in Round 3. The conc_entratiohs of RDX. ranged from
42 micrograms per liter (ug/L) at 12MWT20 to 6,500 pg/L at 12MWT16. High RDX concentrations were
also.detected at wells 12MWT06 (5,000 pg/L) and 12MWT11 (4,100 pg/L). Groundwater cohcentrations
- of HMX ranged from 0.64 pg/L at 12MWT38 to 450 pg/L at 12MWT16. Several other explosives were - '
also detected at monitoring wells 12MWTO06, 12MWT09, 12MWT11, 12MWT18, and 12MWT22, but on a
less frequent basis. : These additional explosives included 1,3,5-trinitroben;ene, 1,3-dinitrobenzene,
2,4,6¥trnitr0toluene' - (TNT), 2,4-diamin0-6-hi1rotoluene, 2,4-dinitrotoluene, - 2,6-dinitrotoluene,

2,6-dinitrotoluene, 2—amino—4,6-dinitretoluene, 3,5-dinitroaniline; and 4-amino-2,6-dinitrotoluene.

Itis important to note thaf all target expldsives were reported as non-detect at well 12MWT16 in Ro_und 3.
These results are questionable because there were positive detections of several _explosives reported: in
Rounds 1 and 2. Conversely, well 12MWT32, located in the middle Penns'ylvania.Water Bearing Zone
~(Pmz), exhibited several cases of detections for explosives in Round 3, subsequent to repbrtihg non-
detections for all expiosives in Rounds, 1 and 2. When the results for RoundVSIat well 12MWT32 are
switched with the Round 3 results for 12MWT32, the concentration values_ for both wells relative to results
for Rolrnds'1 and 2 appear reasonable because tHe concentrations are rendered consistent from rotnd to
round within each well. It appears that the Round. 3 sample resulfs for 12MWT16 and 12MWT32_ were
somehow switched. Assu_ming'this was the case, concentration vélues_ for explqsives'in Round 3 at wells
_ 12MWT16 and 12MWT32 were switched in Tables 3-1 and 3:3. | B

- 3.1.2 Middle Pennsylvania Water Bearing Zone (Pmz)

Mohitdring:reeults- for sampling at the Lower Pennsylvanian Water Bearing Zone (Pmz) wells are
presented in’ Table 3-3. Table 34 shows descriptive .statistics for Round 4 detecfions and field
parameters. In Round 4, there was only one detection for explosives and no detections of degradation
products. The explosive 2-nitrotoluene was detected at well' 12MWT30 (3.2 pg/L). As indicated in
Section 3.1.1, an apbarent sample switch occurred in Round 3 for samples collected at wells 12MWT16
(Puz) ‘and 12MWT32 (Pmz). The analytical results for expldsives presented in Table 3-3 for well |
12MWT32 are the concentrations swifched with well 12MWT16 (Table 3-1 ).A '

3.1.3 Mississippi Glen Dean Water fBearing Zone (Mad) -

: Monitoring results for sampling conducted in the Mississippian Glen Dean (Mgd) water bearing zone in

" Round 3 are preseénted in Table 3-5. In Round 3, there were no detections of explosives or degradation '

110519/P . . _ 3-2 : CTO 0357
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products. Through Round -3 there have been no positive detections of explosives. 'A summary of

descriptive statistics for Round 3 field parameters is presented in Table 3-6.

32  SURFACE WATER DATA

~Surface water analytical results for Round 3 are presented in Table 3-7, along with a statistical summary

in Table 3-8. In Round 3, there,were several detections of explosives; however, no detections of RDX

- degradation products. The most frequently detected explosives were RDX and HMX.. RDX was detected

in all downgradient surface water samples with concentrations fanéing from 0.28 pg/L at 125W27 1o

99 pg/L at 125W34. HMX was detected in five of the seven downgradient locations with concentrations
ranging from 2 pg/L at 125W11 to 35 pg/L at 125W34. '

Several other explosives were detected in Round 3 surface water samples. For example, the‘explosive
4-amino-2,6-dinitrotoluene was detected in five: downgradient locations at concentrations. ranging from
0.41 pg/L at 125W24 to 51 pg/L at 12SW31. The other explosives detected in Round 3 on a less

frequent _baSis and genefally_ at low concentrations were 1,3,5-trinitrotoluene, 2,4,6-trinitro@oluéne,

. 2,4-dinitrotoluene, and 2-amino-4,6_-dinitrotoluene.

110519/P : 3-3° : L - CcTO0357



" TABLE 3-1

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS,
AND MISCELLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER
ROUNDS 1 THROUGH 3 IN THE
UPPER PENNSYLVANIAN WATER BEARING ZONE

NSWC CRANE :
CRANE, INDIANA
" PAGE 1 OF 6
LOCATION 12MWT03 ) 12MWT06 12MWT09
SAMPLING ROUND} . 1 2 3 4 7 8 9 1 ' 2 3 4 5 1 2 3 4
i DATE| 09/27/04 03/03/05 05/22/05 09/14/04 02/21/05 05/21/05 09/10/04 03/02/05 05/21/05
PARAMETER : : '
Energetics (ug/L) : :
1,3,5-TRINITROBENZENE 027 .U |0284 U |0264 U 16 19 . 15 0264 U o271 U o025 U
1,3-DINITROBENZENE 0.27 U 0284 U 0264 U 8 8.9 7.4 0264 U -|0271 "U |025 U
2,4,6-TRINITROTOLUENE - 027 U (0284 U {0264 U 160 170 140° 0264 U 0271t U {025 U
2,4-DIAMINO-6-NITROTOLUENE 027 U |o284. U 49 ) |78 U 0.264 U |0271 U
2,4-DINITROTOLUENE 027 U |0.284 U |0.264 U 24 © J J024 U |0269 U 0264 U Jo271:- U |025 U
2,6-DIAMINO-4-NITROTOLUENE 027 U |0284 U 0255 U 024 U :0.264 - U [0.271 U~
2,6-DINITROTOLUENE 027 U |0284 U |0264 U 98 J |024 U 12 0264 U | 034 J [025 U
2-AMINO-4,6-DINITROTOLUENE 0.27 U Jo284 U lo264 - U 32 - J 40 J 68 .54 4 4 J 4 J
2-NITROTOLUENE 027 U |0284 U [0264 U 0255 U {024 U |0269 U 0264 U |0271 U o025 U
13,5-DINITROANILINE 027 U |0284 U 4.6 9.4 0264 U |0271 U
3-NITROTOLUENE 027 U |0.284 U |0264 U 0255 U 024 U |0269 U 0264 U |0271 U |025 U
4,4-TN-AZOXY 0532 U |o0568 U 051 U |o048 .U j 0528 U 0542 U
-[4-AMINO-2,6-DINITROTOLUENE 027 U l0.284 - U |0264 U 34 53 62 . J 7.3 5.2 4.6
'[4-NITROTOLUENE 027 U jo284 - U |0264 U 0255 U | 58 .J [0269 U 0264 U Jo271 v [o025 U
{DNX 027 U o284 U 16 J 19. J - 0264 U |0271 U. _
“HMX - 027 U |0284 U |0264 U 400 ‘530 420 65 64 52 .
MNX 027 U o284 U i : 23 30 10264 U 1033 J
NITROBENZENE 027 U |0284 U [0264 U 0255 ‘U | 024 U |0269 U 0.264 U {0271 U {025 U
RDX 027 U.]0284 U [0.264 U 6300 J | 7200 5000 480 J .| 510 370 :
TETRYL 027 U lo284 ‘U |0264 U 0255 U 024 U |0269 U 0264 U |0271. .U |o025 U
TITNX 027 U |0.284 U 0255 U | 074 J 0264 U 0271 U ' )
Field Parameters (as indicated) ) - ’ .
DISSOLVED OXYGEN (mg/L) 2.66 12.29 3.32 5.67 3.51 127 4.61 5.57 0.99
OXIDATION REDUCTION POTENTIAL (MV) 13.9 26 66 65 91 .~ 253.7 140. 370.2 375
PH (S.U)) 7.25 ] 6.32 6.07 5.85 5.2. 4.17 5.04 4.25 4.26
SPECIFIC CONDUCTANCE (MS/CM) 1.638 1.425 1.205 -10.282 0265 -~ {0317 0.403. 0.313 0.257
TEMPERATURE (°C ) ' 14,58 12.55 16.3 17.35 11.39 . [13.69 18.78 10.31 14.69
TURBIDITY (NTUY 303 7.71 290 0.75 0.28 0.1 6.99 2.31 3.3
" .Miscellaneous Parameters (mg/L) ) . ) b
AMMONIA-N - 011 J | 0.15 0.005 U | 001 UJ 0.005. U J0.01 U
005 U.|]005 U 33 J 1.8 18 J]o03 .

NITRITE/NITRATE-N
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* TABLE 31

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMET_ERS;
AND MISCELLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER
ROUNDS 1 THROUGH 3 IN THE
UPPER PENNSYLVANIAN-WATER BEARING ZONE

NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 6
LOCATION : 12MWT10 : . 12MWT11 : 12MWT12
SAMPLING ROUND 1 2 3 "4 7 8 |9 1 2 "3 1 4 5 6 1 2 3 | 4
: . DATE| 09/25/04 02/07/05 05/19/05 09/13/04 02/22/05 05/19/05 |- 09/14/04 02/22/05 05/19/05
PARAMETER ' . i -

Energetics (ug/lL) . - . : . :
[1,3,5-TRINITROBENZENE 027 - U |0o264 U |o0248 U 110 110~ | 99 0.26{U 0.24]u 0.269|U
1,3-DINITROBENZENE 027 U |0264 U [0248 U 4 6.3 7.5 0.26{U 0.24{U 0.269[U
2,4,6-TRINITROTOLUENE 027 U [0264 U |0248 . U 110 110 110 - 1.4 2.9|: 0.32|J

2,4-DIAMINO-6-NITROTOLUENE 027 U [0264 U ) 69 J 75 J 0.67|J 0.24{U '
2,4-DINITROTOLUENE 027 U o264 U |0248 U - 28 - J 1024 U |0264 U 0.26|U 0.24iU 0.269lU
2,6-DIAMINO-4-NITROTOLUENE 027 U [0264. U ] 0266 U 024 .U ) 0.26{U 0.24{U
2,6-DINITROTOLUENE o2z U Jozea U |0248 U 8.1 J 1024 U 11 0.291J 0.24|]U | 0.269|U
2-AMINO-4,6-DINITROTOLUENE 027 U 10264 U [0248 U 39 J 31 J 52 J 6.1]J. 53[J - 4.2[J
2-NITROTOLUENE ' 027 U |0264 U 0248 U- 045 J | 024 U 0264 U 0.26|U 0.24{U 0.269|V
3,5-DINITROANILINE 027 U 0264 U 11 . 12 J 0.91|J 0.92|J
3-NITROTOLUENE 027 U l0264 U |0.248 U 0266 U 024 U |0264 U 0.26]U 1.6[0 0.269|U
4,4-TN-AZOXY 0538 U |0528 U 0532 U [048 U 0.52|U 0.48|U :
4-AMINO-2,6-DINITROTOLUENE 027 U |o264 U |0248 U 78 J | 43 - 41 6.9 6.4 4.2
4-NITROTOLUENE 027 U lo2eda U |0248 U 0266 U |024 U |41 R 0.26[U “0.24jU 0.263| ‘U
DNX . 027 ‘U |0264 .U 0266 U |.19 J | . - 1.3[9 0.36)J .
HMX . 6.6 76 J ] 58 490 -530 _ 430 120 ~ 89]J. 98

~ [MNX 039 J 033 J 10 J [ 24 4. 7.8 4.8 :

- INITROBENZENE 027 U lo2es U J0.248 U 0266 U ] 024 U |0264 U 0.26|U © 0.24|U 0.269] U
RDX 22 30 33 3900 J | 4900 4100 480}J 380} 390 |
TETRYL 027 U Jo2ss U [0248 U 0266 U |024 U lo0264 U 0.26|U " 0.24|u 0.269] U
TNX 027 U lozes U 0266 U | 11 J 0.26]U 0.54]J -

Field Parameters (as indicated) - : .

|DISSOLVED OXYGEN (mg/L) 478 5.06 0.58 1.63 1.71 1.4 0.97 1.76 1.47
OXIDATION REDUCTION POTENTIAL (MV) 149 -387 354 190. 2437. - [3435 72 56 189.7
PH(S.U) ) -4.64, 45 . 3.83 3.08 3.89 - [ 3.96 - 6.12 6.08] 6.05| .
{SPECIFIC CONDUCTANCE (MS/CM) 0.724 0.57 0.587 0.299 o197 0.249 0.683 - 0.607 0.79
TEMPERATURE (°C) 17.5 12,1 15.02 20.89 10.33 17.1 .. 18.58]. 10.82 1 22.38
TURBIDITY (NTU) 4.1 2 0.35 . 0.5 1021 2.4 -0.35 0.71 6.8]
Miscellaneous Parameters (mg/L) ' . )

- |AMMONIA-N 006 U ] o0.13 004 . 0.11 0.03} .- - 0] -
NITRITE/NITRATE-N 0.05. 005 U 10 J | a8 2.9]J 4.7




]

TABLE 3-1

.SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS,
AND MISCELLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER
o ROUNDS 1 THROUGH 3 IN THE
UPPER PENNSYLVANIA WATER BEARING ZONE

NSWC CRANE
CRANE, INDIANA’
PAGE 30F 6
LOCATION 12MWT16 . 12MWT17 12MWT18
SAMPLING ROUNDY. 1 2 3 | -4 7 8 9 1 ' 2 3 4. 5 1 2 "3 4
DATE| 09/12/04 02/16/05 05/22/05 | ' 09/11/04 02/22/05 . 05/19/05 09/26/04 |~ 03/03/05 05/22/05
PARAMETER ’ ~ . ' o
Energetics (ug/L) - . -
1,3,5-TRINITROBENZENE 1.1 J 1.3 J 124 0.66 J 0.82 J . 074 " J 027 U |025 U 0252 U
1,3-DINITROBENZENE 0271 U-l0245 'U 025 L. 0.43 J 1 0344 0.266 U 027 U |028 J J0252 ‘U
2,4,6-TRINITROTOLUENE 0271 U |82 10 -0.255 UJ - 23 2.2 027 U |025 U 10252 U
" 2,4-DIAMINO-6-NITROTOLUENE 16 J 1.8 . J 0.57.J 1.4 027 U Jo2s U |
12,4-DINITROTOLUENE 0271 U | 03 J 032 4 0.255 UJ .0.258 U 03 J 027 U lo025 U o252 U
2,6-DIAMINO-4-NITROTOLUENE 0271 U 0245 U B 0.255 UJ 0.258 U . 027 U |025 U
12,6-DINITROTOLUENE 1.8 1.7, J 1.9 0.82 J 1.6 12 J 027 U (o025 U {0252 U
~{2-AMINO-4,6-DINITROTOLUENE 76 100 J [ 120 ) 14J 30 J 12 J 027- U {025 U 0252 U
2-NITROTOLUENE 0271 U J0245 U J025 U 0.255 UJ 0.258 U 0266 U~ 027 U |025 U Jo252 U
{3,5-DINITROANILINE 0.271- U | 58 - ' 078J 1.6 ' 027 U |025 U -
3-NITROTOLUENE 068 J |0245 U | 025 U. 0.255 UJ 0.258 U 0.266- U 027 U (025 U lo2s2 U
4,4'-TN-AZOXY | 10542 U | 049. U : 0.51 LJ 0515 U, 0538 U o5 U -
4-AMINO-2,6-DINITROTOLUENE 160 . 190. . | 210 254 43 - 41 027 U 025 U |0252 U
4-NITROTOLUENE- 0271 U {0245 U | 025 U 0.255 UJ 0.258 U 0266 U. 027 U jo025 U l0252 U
DNX 2 . 18 : 374 6.1" : 027 U 1025 U '
HMX 370 400 450 76 J 130 - | 110 J 048 J 130 J 1092
MNX 250 200 . 440, 79 , 027 U Jo025 U
NITROBENZENE 0271. U 0245 ‘U 025 U Jo0255U4° |0.258U 0266 U 027 U 025 U Jo252 U
RDX’ 6300- J | 7400 ‘6500 1600 J 2600 | 2000 20 : 32 24 .
TETRYL 0271 U 0245 "U1025 U 0255UJ 102580 .Dp.266U {027 v ]o25 U Jo252 U
JTNX ] 7.8 6.2 1.3 J .2 027 U Jo0o25 U
Field Parameters (as indicated) . ' : . : :
DISSOLVED OXYGEN (mg/L) 4.79 4.49 4.27 . 6.05 83 . 8.54 2.38 19.36 . 0.38
OXIDATION REDUCTION POTENTIAL (MV) 54 101.4 246.5 144 131 249.9 41 376.6 - 14.9
PH (S.U.) . ‘ 6.05 6.25 4.27 - 543 5.88 472, . 4.95 413 '4.58
SPECIFIC CONDUCTANCE (MS/CM) 0.616 0.336 0.337 1.212 0.592 0.621 2.472 2.132 1.457 |
TEMPERATURE.(°C ) 15.52 15.02 16.89 19.24 11302 o | 15.88 17 12.75 14.9
TURBIDITY (NTU) 512 144 31 226 . 131 29 15 26.4 - 40
. Miscellaneous Parameters (mg/L) ) - ) ] - -
JAMMONIA-N. ~ , 0.07 0.11 0.04 0.18 J 018 J | 0.34
"[NITRITENITRATE-N 57 J ] 42 0.71 005 U

4.6 J ~ 1.7




TABLE 31 -

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS,

A AND MISCELLAN_EOUS PARAMETERS FOR SWMU 12 GROUNDWATER

ROUNDS 1 THROUGH 3 IN THE
UPPER PENNSYLVANIAN WATER BEARING ZONE

NSWC CRANE
CRANE, INDIANA
PAGE 4 OF 6
LOCATION 12MWT20 . 12MWT22 12MWT23
" SAMPLING ROUND| . 1 2 3 . 4 7 | 8 9 1 2 3 1 4 5 1 2 ‘3 . 4
DATE| 09/27/04 0207/05 - 05/22/05 10/10/04 02/21/05 05/21/05 - 09/10/04 02/20/05 05/21/05
PARAMETER : : i
Energetics (ug/L) ) - .
1,3,5-TRINITROBENZENE 0.245 U .0.238 U 0.258{U 2.6 . lo24 U Jo255 U 0.258 U 0.24 U 0275 U
1,3-DINITROBENZENE 0.245 U 0.238 U 0.258{U 049 J 024 U |0255 U 0:258 U 024U’ 0.275 U
2,4,6-TRINITROTOLUENE 0.245 U 0.238 U 0.258{U 96 026 J |0255 U 0.258 U 0.24 U 0.275 U
_{2,4-DIAMINO-6-NITROTOLUENE 0.245 U 0.238 U ' 23 J |04 J 0258 U 0.24 U - :
"12,4-DINITROTOLUENE ° 0.245 U 0.238 U 0.258|U . 0.73 024 U |0255 U 0.258 U 0.24 U 0.275 U
2,6-DIAMINO-4-NITROTOLUENE 0.245 U 0.238 U ’ 0266 U |024 U 0.258 U 024 U - :

'[2,6-DINITROTOLUENE . 0.245 U 0.238 U 0.258]U 2 024. U {0255 U .0.258 U 0.24 U 0.275 U
2-AMINO-4,6-DINITROTOLUENE 0.245 U 0.238 U 0.258{u 5.9 024 U |0255 U 0.258 U 0.24 U 0.275 U
2-NITROTOLUENE 0.245 U 0.238 U .0.258|U 0266 U | 024 U j0255 U 0258 U ° 0.24.U 0275 U
3,5-DINITROANILINE 0.245 U - - 0.238 U 063 J 024 U 0.258 U 0.24.U : ]
3-NITROTOLUENE 0.245 U 0.238 U 0.258[U 0266 U |024 U }j0255 U 0.258 U 0.24 U 0.275 U
4,4'-TN-AZOXY 0.49 U 0.475 U 0532 U j1048 U | - 1 os515U 0.48 U

_[4-AMINO-2,6-DINITROTOLUENE 0.245 U 0.238 U. . 9.6 0.62 0.255 U 0.258 U 024U 0.275 U

14-NITROTOLUENE 0.245-U. 0.238 U 0.258|U 0266 U {024 U |0255 U 0.258 U 0.24 U 0.275 U
DNX ' 0.245 U 0.238 U 0266 ‘U 1024 U 0258 U 0.24 U -

IHMX 0.245 U 0.238 U 0.258|U 32 .5 3.7 0.258 U 0.24 U 0.275 U
MNX 102450 ' 0.238 U 0.81 043 - J 0.258 U 0.24 U.

- INITROBENZENE 0.245 U 0.238 U 0266 U | 024 U {0255 U 0.258 U 024U . ] 0275V
RDX - . . » 4 1.4 3.1 4.2 590 34 . - 26 '0.258 U 0.24 U 0275V
TETRYL 0.245 U 0.238 U 0.258[U 0266 U 024 - U [0255 U 0.258 U- 024U 0.275'U
TNX 0.245 U 0.238 U - 0266 U | 024 U ' 0.258 U 0.24 U
Field Parameters (as indicated) - . . ' .

DISSOLVED OXYGEN (mg/L) 2.5 - 4.26 0.47 6.02 6.1 5.84 5.08 1.79 1.73 -
OXIDATION REDUCTION POTENTIAL (MV) 89.5 45.4 365 3653 . 1821 290.6 301 504.6 498.5
PH (S.U.) 5.35 5.25 4.84 527 . . 561  |565 2.94 3.33 2.93
SPECIFIC CONDUCTANCE (MS/CM) .2.095 1.696 1.783 0.448 0.186 0.172 6.359 4.644 5.05
TEMPERATURE (°C ) 18.4 12.07 17.33 . . }15.13 1251 . 13.54 18.14 12.66 . 17.46

“[TURBIDITY (NTU) 1 0.8 3.8] - 7.79 - 19.66 73 218 6.8 12 .
Miscellaneous Parameters (mgIL) ' v

|AMMONIA-N 0.18 0.2 0.005 UJ | 0.01 W 8.9J 4J
NITRITE/NITRATE-N .. 0.67. 0.97 0.63 0.19 2.34J 0.22_




TABLE 3-1

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS,
AND MISCELLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER
: ROUNDS-1 THROUGH 3 IN THE '
"UPPER PENNSYLVANIAN WATER BEARING ZONE

NSWC CRANE
CRANE, INDIANA
PAGE 5 OF 6
LOCATION . 12MWT28 : _ 12MWT36 L 12MWT38 L
SAMPLING ROUND 1 2 3 4 7 | 8 ) 1. 2 3 | a 5 1- 2 3 2 9
DATE| 09/13/04 02/15/05 05/23/05 i 09/24/04 03/04/05 | 05/22/05 10/09/04 | 02/20/05° | 05/19/05 | -

PARAMETER ' ' ' -

Energetics (ug/L) . v ) :
1,3,5-TRINITROBENZENE 0269 U 10242 U o271 U 0.252 U - 0.24 U 0.271 U 025 - U |0242° U |0252 U
1,3-DINITROBENZENE 0269 U |0242 U 0271 U 0.252 U 024U . 0271 U 025 U [0242 U o252 U
2,4,6-TRINITROTOLUENE 0269 U [0242 U 0271 U 102520 0.24 U 0.271 U 025 U [0242 U |0252 U
2,4-DIAMINO-6-NITROTOLUENE 0269 U. 0242 U 0.252U .| 024U : 025 U .|0242 ‘U
2,4-DINITROTOLUENE 0269 U [0242 U 0271 U 0.252'U 024y - |0271U 025 "U-|0242 U [0252 U
2,6-DIAMINO-4-NITROTOLUENE 0269 U {0242 U . 0.252 U 0.24 U 025. U 0242 U
2,6-DINITROTOLUENE 0269 U [0242 U 0271 U 0.252 U. 024U . 0.271U 025 U |0242 U Jo0252 U
2-AMINO-4,6-DINITROTOLUENE 0269 U }0.242 U |0271 U 0.252 U 0.24 U 0.271 U 025 ‘U {0242 U |0252 U
2-NITROTOLUENE ) 0269 U l0242 U jo271 U 0.252 U 0:24 U 0.271 U 025 U Jo242 U |0252 U
3,5:DINITROANILINE 0269 U |0242 U 0.252'U 0240 025 U j0242 U [~
"13-NITROTOLUENE 0269 U |o0242 U Jo271 U 025240 | 024U 0.271 U 025 U [0242 U 0252 U
4,4-TN-AZOXY C 0538 .U |0485 U 0.505 U 048 U ) ' 05 U |0485 U -
4-AMINO-2,6-DINITROTOLUENE 0269 U [0242. U 0271 - U 0.252 U 0.26 J 0.271 U 025 U |0242 'U |0252 U
4-NITROTOLUENE R 0269 U |0242 U 0271 U 0.252 U 0.24 U 0.271 U 025 U [0242. U J0.252 U
DNX 0269 U .{0242 U | - - 0.39J ‘024 U . 025 U (0242 U

HMX 0269 .U |0242 U j0271 U 6.1 . 6.9 5.7 035 -J J0o71. J o064 U
MNX 0269 U |0242 U 1.1 1.1 025 U |03 J
INITROBENZENE 0269 U |0242 U |o0271 . U 0.252 U 024U - |'0271U 025 U [0242 U |0252 U
RDX 0269 U |0242 U |0271 U 41 42 .35 42 52 - J | .59
TETRYL 0.269 U |0.242 U J0271 U 0.252 U 0.24 U 0271 U 025 U |0.242 U [0252 U
TNX i . 0269 U jo0242 U | 0.252 U 0.24 U 025 U {0242 U |-

Field Parameters (as indicated) - : o : ' : e

DISSOLVED OXYGEN (mg/L) | '7.29 4.17 1.63 3.69 2.63 2.98 - 6.88" 3.67 2.87
" |OXIDATION REDUCTION POTENTIAL (MV) 75 . 82.7 237.4 332.5 2227 232.6 . 171.3 399.7 420
IPH(S.U) ‘ 6.33 6.41 6 . 6.02 629 | & 4.2 136 37
SPECIFIC CONDUCTANCE (MS/CM) 1.937 1.208 -1.05 0.65 0.55 0.464 0.607 0.33 0.297
TEMPERATURE (°C ) 16.31 16.17 14.49 19.94 13.02 16.67 17.61 10.48 15.02
TURBIDITY (NTU) 10.83 -9.03 4.72 0.82 0.22 . 0 5 1.21.. 1.4
‘Miscellaneous Parameters (mg/L) : - : . ] - : - ;

AMMONIA-N - 0005 U |]001 U 0.1J 0.01U 0.005 UJ [008
NITRITE/NITRATE-N 081 J ]o0.25 5.4 6.1 0.07 0.05.. U

v
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4.0 DATA EVALUATION |

Section 4 presents groundwater and surface water monitoring data for. Rounds 1 through 3. The

“information presented includes, temporal plots of FlDX and degradatron product concentration results for

each groundwater and surface water sampling location included in the SWMU 12 long term monrtorrng

A‘ program. Also presented in this section are potentiometric surface maps showing groundwater elevations

at all SWMU 13 wells in Rounds 5and 6. The objectrve of the long term monitoring program at SWMU 12

is to collect. enough momtorrng data (up to nine rounds) to determine the nature and extent of

" contamination, whether residual explosives are naturally degradrng, and provide data for making remedy o

decisions for residual explosives contamination to complete the CMS.

" The information being provided in this monitoring' program fulfills the requirements established by the U.S.

EPA Region 5 as described in the document'entitled “Region 5 Framework for Monitored Natural -

Atte'nuati_on Decisions for Groundwater” (U.S. EPA 2000). The framework sUmmarizesA.the_ current.state-

of-the-science and U.S. EPA policy on the use of MNA. The framewdrk 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.

. 'Monrtonng data should include analytrcal results for the contammants of concern and their
degradation products from nine or more rounds of samples collected under non- pumpmg'
conditions over a period of three to five years. The SWMU 12 long term- monrtorrng programis
provrdrng analytical results for select ‘explosives. As indicated in the SWMU 12 RFI, RDX is
considered to be the prrncrpal chemrcal of concern because it is a site-related contamrnant and has )
been detected more frequently” and at hrgher concentratrons than any other explosive. The
degradatron products for RDX are DNX, MNX, and TNX “The long-term monitoring program rs .
scheduled to rnclude nine rounds of samplrng, under non- pumprng conditions, to provide information
on trends in groundwater and surface water concentratrons of explosives and explosives degradatron
productrons To date, three rounds of groundwater samplrng events have been conducted in

. September 2004, March 2005, and May, 2005. The remalmng six rounds ot ‘sampling are expected :
to be completed by the end of 2006.

110519/P ' _ 4-1 B o - croosy
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e There should be at léast. two years of quarterly sampling to evaluate seas'onai effects on the
contaminant concentrations. At the compleﬁon of the ninth round of sampling at SWMU 12,
. quarfefly monitoring will ‘h'av.e been conducted for approximately 2 yeérs. V

« The data shquld> be collected from appropriately located sampling points, iricluding within the
‘source area, within the éenter of the plume and at the leading edges of the plume. The SWMU
12 long term monitoring program incl-ﬁdes 20 wells. .. The location of each well relative to the

contamination plume at SWMU 12is diséussed in Section 4.1 below.

o Samples should be collected from boints located vertically (above and belew) and horizontally
(Opgradiént and downgradient) outside the area of groundwater coﬁtamination. The SMWU 12
long term mo'nitorihg program includes wells located in the Puz, Pmz, and Mgd water t;earing zones’

. to evaluate if- contamination is migrating vertiCally to the lower aquifer (Mgd). Through Round 3

- explosives contamination has been detected in the Puz and Pmz aquifers, but not in the Mgd aquifer.
In addition, the monitoring program includes monitoring wellé positioned upgradient-and downgradient
of the source .area, within the source plume and along the outside area of the groundwater. -
contar_ninatioh. The monitoring wells asSbciated with the Puz, Pmz, ‘and Mgd are identified in Section
4.

» The most recent analytical data on -grbundwater should be no more.than two years old at the
“time of evaluation. The ninth 'rohnd of sampling is- expected to be completed in November or

' Decemvb'er 2006. A final report evaluating the .-MNA program'through nine rounds of sampling is
expected to be issued in March 2007. - As a result, the'_most recent analytical data will be no more-

-than two years old.

. Demonstratlon of a trend of decreasmg contamination concentration must be clear and
: meanlngful and’ be based on statistical tests whlch indicate a high degree of confidence in the

" apparent trend Ime. The SWMU 12 MNA report-summarizing nine rounds of sampling will include
temporal plots df RDX and degradation product 'cqhéentrations, »alc}ng with a detailed statistical

_evaluation.

) 'Additional rounds of sémples-, beyond nine rounds, may be required to démonStrate -the
'decreasmg trend. SWMU" 12 MNA momtonng data wnll be evaluated aﬂer nine rounds and a

decision will be made if addmonal data is needed.
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The secondary MNA monltonng information requrrements are rdentmed below in bold type- along with
suppomng mformatron being prowded by the SWMU 12 long term momtormg program

The monitoring data'sho’uld'be collected from appropriate locations that are diétributed both
vertically and horizontally throdgho_ui the plume. Tﬁe’ SWMU 12 lorrg term monitoring program
includes monitoring well‘s Iocated inAthe‘ sz, Pmz, and Mgd water_bearrng 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 relative posmon of

“each MNA monrtonng well is described in Section 4. 1

Sam'ple locations should consider heterogeneities in geologic' structures and in the spatial o
distribution . of oontamihanté. Groundwater flow paths and rates should be fully and
accurately defined. Groundwater elevations are’beingvmeaerred during each sampling round to
oevelop poten'riometric analyses of groundwater direction an_d- flow rates and the results will be

presented in the final MNA report.

Locations should be sampled under non-pumping conditions and should ino!ude the following

information:

> Coniaminants‘ of concern. and potential degradation producté All samplmg is. bemg
, condUcted under non- pumping conditions. The SWMU 12 monitoring program is provrdrng'
analytical results for RDX and the degradation 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 turbrdrty, ammonra and

nltnte/mtrate concentratlons

> Vertical and horizontal characterization of the d_istribution' of hydrauIio condu.cti\rity and its
affect on contaminant concentrations. Information collected in nine rounds of sampling will be

evaluated and used to characterize vertical and horizontal hydraulic conductivity.

S _ Water levels should be measured to defermine groundwafer flow direciion. Groundwater

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

results will be presented in.the final MNA report.
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> Seasonal variations and trends should be evaluated by obtaivning' data 'ﬁ'or_n different fimes
" of the year to detenﬁine if changes in contaminant concentrations, indicator parameters or
water types are caused by natural attenuation or may be attriButed to seasonal variability.
Tﬁe SWMU 12 -mbhitoring prograrh includes quarterly monitoring which will measure RDX and

| degradation' pro’duct cbncentrations ahd routine indicétor parameters by season. The final MNA

* report will include the preséntation o:f‘temporal' plots to discern seasonal trends of RDX and

~ degradation product concentrations, as well as routine indicator parameters.

4.1 ‘GROUNDWATER MONITORING PROGRAM

"MNA groundwater sémpling is beihg conducted at 20 select-well locatiobs 'acros_;s, SWMU 12 (see Figure
~2-1). Fifteen 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 wellsA héve been established in accordance with U.S. EPA
Region 5 MNA guidance (U.S. EPA 2000').' The‘rﬁonitoring wells.have a specific role in the monitoring
program and represent locations witﬁin the.p'lurhe. source area, within the center aﬁd leading edges of the
plume, and from points located vertically (abdve"and “below) and horizontally (ppgradi_ent and
downgradient) outside the area of groundwater contamlnatlon The selected wells are distributed -as
follows i in the Puz, Pmz and the Mgd: ' h

Puz Aquifer Wells

e Three source area wells (12MWT06, 12MWT11, and 12MWT16):
. Three wells located within the center of the plume (12MWTOS9, 12MWT12, and 12MWT1 7) |
e Seven wells at the leadlng edge of the plume (12MWT42 12MWT38, 12MWT36 12MWT1O
12MWT22, 12MWT20, and 12MWT18) ’
. One well upgradlent of the plume (12MWT28)
e .Two wells laterally downgradlent of the plume (12MWT03 and 12MWT23)

Pmz Aquifer Wells

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

.Mgd Aquifer Well

e One well laterally downgradient of t.he plume (12MWT41)

110519P - o 4-4 - : ~ CTO0357



SWMU 12

Draft MNA Report
Revision: 0

Date: December 2005
Section: 4

Page 5017

In'Rounds 3- through 9, all groundwater samples are being analyzed for explosrves and well stablllzatlon
v parameters with occasional analyses for routine indicator MNA parameters and RDX degradation

products. Groundwater elevations are also being collected during each sampling round.
4.2 SURFACE WATER MQNITORING PRQGRAM

In support of the MNA demonstration,“s'urface_water samples are also being collected .at eight_s‘elect
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 3 through 9, samples:from. these locations are
being analyzed for explosives, degradation products and.the routine indicator parameters DO, ORP, pH

specrtrc conductance, temperature turbidity, ammonia, and nltnte/mtrate concentrations.

43  ROUND3 POTENTIOMETRIC sunFAcEs

Figures 4:1, 4-2, and 4-3 show the Round 3 (May 18, 2005) pOtentiometric surface elevation maps for the
Puz, Pmz, and Mgd water beanng zones, respectlvely Groundwater elevations-for each zone in Round 2
are- shown .in Appendlx E. The groundwater elevations collected in Round 3 for all three Zones were
compared to groundwater elevatlons reported i in the RBF1 for Round 2 (see Appendix E). The comparison
revealed only minor: fluctuations in groundwater elevations at most wells from Round 2 to Round 3 and

,srmrlar flow drrectlons for each zone.

Figure 4-1 presents the pdtentiometric surface for the Puz-measured in Round 3. The highest elevations
o (73.1 to 734 feet above mean sea level [amsl]) were measured in six.monitoring wells at the far northwest
.end of SWMU 12. As also noted'in Round 2, 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 a‘long the centerline of the 'SWMU -12 ridgetop through wells 12MWT16, 12MWT17, and
: 1:2MWT23. The groundwater elevations then decrease along this groundwater ridge. To the northeast
and southwest of this groundwater ridge, the groundWater elevations decreased rapidly to the sides of the-
_ ridge. Shallow groundwater on the. northeas_ter’n side‘ot .thie groundwater ridge flows to the northeast and
shallow groundwater on the southwestern side of the ridge flows southwest.

A second rldge' extends from the northern high area toward the southwest. The groundwater elevations

decrease gradually along the crest of the groundwater ridge at well 12MWT28 down to 708.53 feet amsl

at well 12MWT42. Groundwater is tlowmg toward the cropllne on the sides of the ndges Figure 4-1 also
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shows that the groundwater flow arrows on the western side of SWMU 12 ridge and the eastern side of

the SWMU 9 ridge are flowing in almost opposite directions.

Figure 4-2 shows groundWater elevations measured in the Pmz monitoring wells in Round 3. Similar to

the groundwater in the Puz, the highest groundwater elevation in the Pmz was found at-the' northwestern

end of SWMU 12 (699.15 ft amsl at well 12MWT33). A grouhdwater ridge in the Pmz also extends from

the northwest end of the SWMU toward the southeast. Groundwater ele‘vations decrease towar'd the

southeast and towérd the southwest from the groundwater ridgé. The lowest groundwater elevations in

, the Pmz were measured in wells 12MWT30 (635.03 ft-amsl) on the southwest side of SWMU 12 and
© 12MWT48 (619.99 ft amsl) on the southeast side-of SWMU 12. '

Water levels measured in the Mgd in Round 4 are presented in Figure 4-3. The groundwater elevations
ranged from 574.25 ft amsl at 12MWT51 to 603.22 ft amsl at 12MWT41. As also shown previously:in
Round 2, the géneral groundwater flow direction in the Mississippian limestone is moving toward the

south and southeast toward Turkey Creek.

4.4 'GROUNDWATER TEMPORAL PLOT TREND ANALYSIS

This section presents tempotal-plots of RDX and product concentrations by found for groundwater and
surface water. The temporal plots are arranged in columns by mohitoring well location showing
concentration trends for RDX followed by the trend for each degradation product. The analytical results

- for each round are shown as a data point and inclu.dé the 'validation. qualifier if applicable' and datum

presented in Table 3-1. ‘The absence of a data point in a round indicates.no sample was collected or no

analysis was conducted for a specific parameter.

- Puz Aquifer

Figure 4-4 shows temporal plots of RDX and degradation by—brOduct groundWater concentrations for
Rounds 1 through 3 in the Puz. Through Rotind 3, RDX has been detected all at MNA monitoring

locations with the exception of 12MWTO03, 12MWT23, and 12MWT28. "Monitoring well 12MWT28 is
‘upgradient of the contamination plurﬁe. The wells 12MWTO03 and 12MWT23 are laterally downgradient of-
the plumve. Various combinations of degradation products have béen detected at all monitoring locations
- in'Rounds 1 and 2 with the exception of 12MWTO03, 12MWT18, 12MWT20, 12MWT23, 12MWT28, and.

B 12MWT42. At the present time, insufficient data is available at these wells to conduct an evaluation

regarding trends for RDX and the degradatidn prOduci concentrations.
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Pmz Aquifer

"Figure 4 5 shows temporal plots of RDX and degradatlon by-product concentrations for Round 1 through

3 in Pmz wells. Through Round 3, there have been no positive detections of RDX: or degradatlon

products in the Pmz monitoring wells.

- Mqd Aquifer

Figure 4—6 shows temporal plots of RDX and degradation preduct concentrations for Round 1 through 3 in

~Mgd wells Through Round 3, there have been no positive detections of RDX or degradation products at

the Mgd monitoring well 12MWT41

45 SURFACE WATER TEMPORAL PLOT TREND ANALYSIS

.Figure 4-7 shows tempo'ral plots of explosives and degradation product surface water concentrations for -

Rounds 1 through 3. .Through: Round 3, RDX has been detected at all surface water sampling locations

with the exception of 12SW/SD25, which is considered to be an upg'radient'.location. -The only RDX
degradation product - detected through Round 3 is MNX.at locations 12SW/SD09, 12SW/SD14, and

- 12S8W/SD34. At the present time, insufficient data i is available at these locauons to conduct an evaluation

.regarding trends for RDX.and the degradation product concentratlons

110519/P o 47 _ o _ CTO0357
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' FIGURE 4-4

TEMPORAL PLOTS FOR RDX AND DEGR'ADAT'IONt PRODUCT CONCENTRATIONS
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TEMPORAL PLOTS FOR RDX AND DEGRADATION PRODUCT CONCENTRATIONS
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J- Indicates the chemical was detected; however, the value is considered to be an estimate of the true concentration.
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U - Indicates that the chemical was not detected at the numerical detection limit (sample~specmc detection llmn) noted.
‘Non-detected results from the laboratory are reported in this-manner.

J - indicates the chemical was detected; however, the value is considered to be an estlmate of the true concentratlon .

Note: 1tis suspected that the analytical results for explosives in Round 3 at well 12MWT32 were switched with the results

“for Round 3 at well 12MWT16. As a result, the reported analytlcal results for 12MWT32 have been switched with the
results for 122MWT16 in Table 3-1.
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TEMPORAL PLOTS OF RDX AND DEGRADATION PRODUCT CONCENTRATIONS
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U - Indicates that the chemical was not detected at the numerical detection limit (sample-specific detection limit) noted. Non-detected results from the Iaboratory are reported in this manner.

J - Indicates that the chemical was detected; however, the associated result is considered to be an estimate of the true concentration.

" UJ - Indicates that the chemical was not detected; however, the detection limit (sample-specific detection limit) is considered to be estimated based on problems encoumered dunng laboratory analysns

‘The associated numerical detection limit is regarded as inaccurate or lmpremse
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Wethod: e 54/
* IMonitor Reading (ppm): —

' ‘.TetraTechNUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

" Projéct Site Name:

‘Project No.:

.[X] Monitoring Well Data
I Other Well Type:

1] Domestic Well Data .

Page of Z_
NSWC CRANE, SWMU12 "Sample ID-No.: - 12GWT 03 o3
 N6878 CTO 0357 Sample Location: 12MWT 23
' ' . Sampled By:. 7 RodmsinS
. C.0.C.No.: 2N
" Type of Sample: ‘ ‘

[X] Low Concentration

[ High Concentyation_

-1 QA Sample Type:

Jpate: 3/3/ 05

|Wett Casing Diameter & Material -
fType: Z

Jstatic Water Level (WL): /5248

Istart Purge (hrs): -
- End:Purge (hrs):
JTotal F_’ufge Time (min): /93
Jrotar vou. PUrged {

Volume- .

- Salinity .

lic

_ 'See Low Flow Purge Data Sheets

Total Well Depth a0:27Z )

One Casing Volume(ga@ 7.8 .

723

/436

2¢.8

" Analysis: Preservative - Container Requirements _ - Collected
Explosives SW-546 8330 a°c " (2) L Glass Amber No -
" INitroaromatics and Nitramines ) : R i .
. Volatiles SW-846-82608 . - 4°C/HCI- (3) 40 m! Vials Yes (7 No /)

PN

Flltered Sample Collected Yes(} Ng‘ﬂ(

] é@cmed pump intake eZ Z ‘9
A= .

‘MS/MSD Dupilicate ID No.:

12GWT__

— F

/2. 82 x 0./63 226G s ax 7EL

] Signature(s):




PROJECT SITE NAME: -

 Tetra Tech NUS, Inc. -

e

'LOW FLOW PURGE DATA SHEET

] NSWC CRANE: WELLID.: ~ /2 At/ 703
PROJECT NUMBER: | N6878 _ 'DATE: 5-‘2./- °5
| WwaterLevel | Volume | Flowrate | pH Cond. Turb. | DO {1 Temp. : T Congments -
R (Et B TOWATO Gl sl L) e L LTt L (S AU s e STE | s N U | G e [ TS U Sy | s A&%ﬁ&%ﬁ%ﬁ Slor) s
/358 ) - — — - - | - = Sriper A Zseelor
L7228 /Sea ’ES c.re | l.2ed | 28 oG | 755 | 79 Lo
A7 70 230 o 80 | & /5 | (37 ’3 2.,2 \le. 55| 277 CLLAR
B/ 3i0o g GrZ | ,2337i | 5.8 | L | A5.90 | ES7 | Qos4e
822 2900 8o | &.06 /347 32 3.7z | /7 /6 | €73 CLEAR
AN F70S - 80 |a oz | /334 2 | 3. 60 |/Z03B | 297 LR
‘8.8 520 30 | Gop | L3370 | 8.2 2.£8 | /[Bog | 228 | cewzel .
1577 SA SO 25 |\ gio L7 | g9 gor | 2o | 29 | gaaae (T2 )|
2. 928 Lo T & s.e5 | /.37 | & © 3 3a. /3.7 Z33 CLEGR
/ S & B8o0 75" 538 |/ 32¢ 5 5 ZeE | sg9° | 23 [P v
TnitdASE | Peroms iats  He A v on A syl | (A g pem g | o Aoyeins { '
- . Yy, YT, /Lz_\ ‘ il 4
(1B03 | 2o .03 Hdoc oo |99 1 p229 5% 25 FEs | s | poiae
L343 20. 8e L2800 2os |99 | /fz227 | <& 2.¢47 | /49€ F32 | crLeran
/1323 21 8/ (289 2900 |S5.&85 |[1.295 | 77T Z2.qF | ¢ el 23 g g
(333 22.78 [ Lo 290 |5 o3 |lL2so | /9 2.590 | jgeg2| 120 | cdorc
/(343 2 3.74 LE590 290 (oge [ &34 22 L 57 [ 70 (88 | <ot
/353 24.55" /858 e Zow |5 82 |/ 210 | 25 2.29 4.77 9¢ | £lsig
(407 23 2 2O 8o Zod S7& | 4168 ;30 | 2. ¢« | f<t 99 73 | CLsgx
(413 | ze.o5 22800 | gob 1597 | [ 183 Z7oc | 2. 35 | [454 &I OA",;/;;«M@«;«”‘
(423 28 5% N2 a0 | 2o Soe | [ 23 | 73 |Z2.22Z /37¢7 &7 | s/ 44*.‘“42 ‘
/433 27635 26 Lo Z.Cw g . e [ {2y | 23 3 32 | re.3« &L owvd
£436 — = - - — — ~ 1 - - DY
Water Quality Meter (SN) ~ oz 7eZ AL Pump Intake 22:8" W L At BugSeim
Control Box type (SN) . 227 o . T S
Turbidity Meter (SN) L AT728-s809
SIGNATURE(S): W PAGE_ZOF.Z .




. GROUNDWATER SAMPLE LOG SHEET

'ur Other Well Type:

| 0 QA sample Type: 4

=1 Tetra Tech NUS, fic.
| - Page \ of a o
Project Site Name: NSWC CRANE, SWMU12 - Sample 1D N(_);: 12GWT Q(DQ 2
Pro;ect No -N6878 CTO 0357 Sample Location: " 12MWT O b -
' v Sampled By:. T (Noa Y AN
o Domestlc Well Data" . .. CO.L.No: < _;gas\ 3
" [X] Monitoring Well Data _ ' Type of Sample: L

{X] Low Concentration .
[] ngh Concentratlon h

Turbidity |-

: D_ate:,',S‘ ~ANVO5

A

_ Salinity |

Method: 'P{Q\ =Na )\AC

Temp. (C) | Turbidity

Other |

Morniitor Reading (ppm):

~Jweli Casing Diaméter&.Materia_l h -

e QN '9‘V<-

See Low Flow Purge Data Sheets

Ivotal well Depth (TD): a.'s %o

~Istatic Water Level (WL): \O.

 Jone Casing Volume(ga)<y 5 .

Astart Purge (hrsy: -\ LSS

fEndPurge(rs): - VB ) S -

[otal Purge Time (min SO

- Fiotal Vol. Purged (g0} S - ¢o

" Analysis

Preservative |-

Container Requirements . -

. Collected

Expldsives SW-846 8330 e | '
. 4°C 2) L Glass Amber ‘e / No Y.
INltroaromatlcs and Nltrammes - @ S - . -
Volatiles SW-846-82608 __4°cHal (3) 40 m Vials 1 Yes /(o)

Duplicate ID No.

- JFitered Saimple Collected Yes(] No)( 12GWT_

: %a&ed-pump intake @ Qﬂ . XQ

-F

\A’Fsosa\ OSSO\




PROJECT SITE NAME:

Tetra Tech NUS, .lnC' :

DN

LOW FLOW PURGE DATA SHEET

WELLID.: .

_ NSWE CRANE 2\ amww o G
'PROJECT NUMBER: N6878 . DATE: = - a\ X
Tlme‘ 1 -Water Level Volume Flowrate | - pH - Cond ) Comments
T ETbSsw o 4_ e En?mun\ii‘i"“m SUHE I % 5
\Q-.\.Sb NeReny '
105 _NO .M S | -\ ﬁ-‘a ~\&(‘). u\aa .3>'aov g.(o \ivco \\\ Y _ass.y Voa~y" .
NN S [N B8N | QN N0 [N R AV 2. F V. DT 1123.9]3%2.D AN
\1as 0. BN 2.6 ‘&0 1M L.V B 6 [N NV . ¥olayy. o b
N2 5 Vo.58 5 o T Yae |\ 0] -3y - N3 [ V2396245 .3 "
ANS NO . B | L0 1-\RO 1. 20 1. 2] - A, DY Y2032 . S 4
NSs 0.5 | 1.8 DO 9NV V1N T AVeAY [YIN129%)) .
A\BoS 1O . 39 %« . V20 1N\ | BYVY - V.49 I\ (asy.a) . v ' ,
151S] o859 [ a.e | (20 [W VT . ANTO. N IV 37 T13.69[3539] 2 oeveg |
© Water Quality Meter (SN) f\\\(_ 33"8’7’ ‘Pump Intake . 9. B0
Control Box type (SN) 20T s ' '
Tur_bidify Meter (SN) . '3673 Lsol S
SIGNATURE(S): N )50-'*&9':- PAGER OF



g "{TetraTeéhN-USA,'ln'c. ' GROUNDWATER SAMPLE LOG SHEET

Page { of Z

. Project Site Name: . NSWC CRANE, SWMU12 - Sample IDNo:: 126WT» 203 .
.} Project No.: . : N6878 CTO0357 . . Sample Location: 12MWT 29
__ o o : ‘Sampled By:- 7o Rotasn’
[] Domestic Well Data. = . - o - , " C.O.C.No.: - 3243
[X] Monitoring Weli Data Coe ' _ Type of Sample: N
- Other Well Type: o - : . [X] Low Concentration
[ QA Sample Type: i ' " [} High Concentration -
, , , , .C. -~ Tuibidity | ,
Cfrme: - /2627 ] wiswap | s.u) [osem| CO | oty | gy | @v) | NA
ks - ' ' 33 375 1

.Temp. (C)

>S5 . Turbidity | . Salinity .
IMethod: Zeess Ao /4 < ' B

"~ [Monitor Reading (ppm): =

Well Casing Diaméter & Material _ ] .

Clype: 27%  Pre b " See Low Flow Purge Data Sheets .

" Irotal Well Depth (TD): Z£.27 ' : A

- Istatic Water Lével (WL): /2. 24
One Caéing Volume(gia@@ 8.7

_ Stéh-Purge (hrs):. S5
endPurge (hrs): | SB25

. A Total Purge Time (min):":',.io . '

' Analysls o Preservative | ' *  Container Requirements . .~ . | Collected

. ..JExploswes SW-846 8330 - _ U I  (3)L Glass Amber - - b
INitroaromatics ‘and Nitramines L o . ST - .
" Jvolatiles SW-846-82608 - o 4°CHCI - (40mlVials Yes /(o)

JF ltered Sample Collected Yes[] Ngﬁ 12GWT___~— -

)-Ded«zaiedpump mtake@ _Z/_:i____ .
1&®

/403 X O. /637 2.3,/ 0% 8T L.

Slgnature(s)

@;%;A




Tetra Tech NUS Inc '

' '\,/"

LOW FLOW PURGE DATA SHEET | -
- PROJECT SITE NAME Nswc CRANE: . . WELLID.: - /2 MmwW/'T 09
.PROJECT NUMBER: N6878 L DATE: _zg oS
Time | Water Level Volume Flowrate pH Cond Turb DO: . Temp » -"ORP' » ' Comménts

S R EBEiowroe %@? W MM Uix Fmarem ’*'m_b% g!*"%”"m ,%’&5;3 P Oelsius BV 'g"@%ﬁ -

ey 72.24 — — — — — - : SAe - /’a,eoe

(505 [3.85 /zoo j2e | 424 | o297 | ss | 32 /529 | 5. Cicore

NS 14,03 2200 | (@0 | 4/3 0278 7.5 | ez | /sed| 387 | cliee

VoY A 1348 2306 9€¢ 1 422 |0.273| /.5 | te=s | 4555 377 CrEan

o 35 ;3 L& - 420 C 90 | 4.3 |lo 257 S5 | eS| /553 372 | <4GHR

LT LD (3./& S5iQo 390 | 4 /8|0 235 (& L7 | /534 | 380 cesER7

Va-3- Ml [3. /3 | _Feee SC | #2728 | 0.292 Al 4. 33 | 1826 | 375 R Taiad

(oS (3. /9O £950C 90 | 426 11 0.2521 5.7 [.s3 |74 781 378 |  <d€qn

S LSS VENZS 7800 90 | 24| 0.255 4.2 ENANCEANEYA LT

1625 /3. /e B700 GO | # 26 [0.277] 3.8 | 099 (/4 &9 | B75 | citan

2 7 — — _ — - — — - — Sprprces TZarasT
‘Water Quality Meter (SN)- _OLLOTIE 2~ Pump Intake . 2/.3"
Control Box type (SN) 3247 ' ' T
Turbidity Meter (SN) (728 -££22
SIGNATURE(S): %;)//Zr& PAGE_Z OF %=




. Jvotatiles SW-846-82608 .. #cmHa o (3) 40 ml Vials ' Yes A No.’

TewaTesnnus,ne. GROUNDWATER SAMPLE LOG SHEET
' - - " " . Pagel .of 2

Project Site Name: - NSWC CRANE, SWMU12 "Sample ID No.: - 126GWT10 0 %
Project No.: .. , N6878 CTO 0357 Sample Location: : 12MWT 1O '
. . o — - R »Sam;il;ed_B)cA T: Rojamd
] Domestic Well Data : , -~ .. C.O.C.No: . .22490 -
[X] Monitoring Well Data R - Typeof Sample: . . B
11 Other Well Type: T R " [X] Low Concentration .

~ {1 High Concentration

| 0 QA'sample Type:

Color .C. ’ _Tdrb_idity"
1 (Visual) ‘ - . (NTU)

Sl , 7 B 9.-35

S [ta)es Volume : .C. | Temp. (C) idi | salinity
IMethod:  PzRrista ltic ' ‘ | ' - |

A A

- IMonitor Reading (ppm): —
~jwell casing Diameter & Material | . . ,
Type: 2" o PVC 1§ A 1 See Low Flow Purge Data Sheets
{rotal wei Depth (TD): 2481 ‘ e | B V ’
Static Water Level (WL): 12.G1
One Casing Volumé(éa@B.év
- fsanpuge trs): - 1200
e End:Purge (hrs):* {%109

ITotat Purge Time (min): 24 ©
JTotal Vol. Pﬁrged {ge

Collected . '

. Analysis . ‘ Preservative ‘Container Requirements .
. Eftploswgs SW-8<16 8330 o 1 s . (2) L Glass Amber ' @No
-INitroaromatics and Nitramines i o o I P .

] ﬁné;éd Sa}nple Collécted Yés[] ch 12GWT -F i3.9 'x 0463 2.3 4 [ s 86L

. } : . 1 -
: %‘Q icated pump intake @ ___ 21.8"

i Signéture(s):

_ MS/MSD'

. .

Duplicate ID No.: /._




Teta Teon NUS, o Low FLOW PURGE DATA SHEET

WELL ID.: / Z MW7 /0

Control Box type (SN)

Turbidity Meter (SN) .

| SIGNATURE(S): _@7/@4/

347

/7287600

PROJECT SITE NAME: NSWC CRANE
PROJECT NUMBER: Neg7s .. DATE: 5/»19/05
| Time Water Level Volume Flowrate -pH Cond.. | Turb. |. DO Temp. 'ORP . Comments
e B el (S ) GV W&sw | i &Eéi.m %?ﬁ“.m T , N eisa ) e Colon e
i300 12 .91 —_ =~ — - Sraer A8E
/3/9 /4. 8/ 3.7l |0.593 7:6 0. 8¢ /5.37 309 LR
/329 /5. /5 375 oo | 4.5 0-88 | /707 | »/8 £ L EAR
/330 /3,39 3.81 | . Go& l. Y o.l7T J7 2o | BZo ALEAR
L3 <0 (5.78 3.77 o 59| 0.42 | i.0¢ /7232 | 326 | cecar
(350 /605 3.63 o580 o.00 | o7 | /7.39] 328 CLEarR e
400 [&.OF 380 |0.59¢ | <@d0 | ©.97 | ¢783 | 334 | <ecear (".».“;“f;:,"“’f“’jr
[4/0 Lo ! 4800 o 2388105790 .30 | 0.5¢6 | /676 | 345 s Briciy
/42 (& T S3500 70 [ 371310569 ©.35]10.65 | /ja.82 | 342 CLEGA 4
/430 |loo 630 83 273 ]| o366 0. 720 | .53 /&3 7| 343 ClLak
JEL 4O 7.04. JOo6GQ 20 3.73 ] 0.5&F o 15 8 &4 | [G.e5] 3434 CLEAR
[AS o 11\ 2 72500 54 276 | 0570 | 6.5 | 0.79 | /6.6 3471 CLEAR
1600 17 21 8oc o S0 3.72 |0.574 | o. (0 |o.8¢ l6.55| 354 CLLqR
[sito {1.30 Bsco 50 | 3.7210,573 | o./5 |o.92 | |5.76 | 35@ cLE9k
1529 [2.2% Q000 50 1’378 |©.582 | 0.70 | ©.80 | (57¢ | 387 | ce&4R
1530 | (7.44 95060 S 3.75 |lo580loc. 25| 0.75 /5.42 | 255 CLEAR
/540 (7.49 [0 000 52 |1 377 10.582 | .40 | 0.78 /538 | 354 cLEAR
|550 17. 51 jooal 30 [ 2.78 |0.579 | .45 | 0.<8 /4.9¢ | 352 | ccchan (Pums s+°pp9
| _/¢00 (7. 5% /{000 70 | 3727 los722 | 0.90 | @2€7 | /%95 | 353 ccEAn i
| Io o i7e< ({509 So | 38 |o.589[0.30 | 0.7¢ /5.3¢ | 33 ceE9R
1620 i1.15 2009 50 | 383 |o.588]| 930 .74 | /5.37| 33\ CLEAR
[ 630 [2.82 (2500 SO 3. 82 |o.59¢.] ©0&5 | o. ¢/ 75.69| 350 | sk
| /64O [7.9¢ /3000 S50 | 3.83 | 0ogol | 9.20 0.63 | /804 351 CLEAR
[63° | 17.97 /3500 S0 1383 | 059310.35 |obe | 4504 | 353 | <fqx
[7o9 18,10 /400 so 13.83 | 2587 .35 O.5&| 502 | 354 CLEAR
1703 — — — _—  — — —_— ] — —_ S St U A’S
Water Quality Meter (SN) OJLOTO2 AF Pump Intake. 27 8

PAGEi



fDate: S\ -0 S
_[Time: '

- Method: 9_2/»\’5\ AR
"7 AMonitor Reading (ppm): ~
{Well Casing Diameter & Material |-

- rotal well Depth (TD): Q. N0}
" IStatic Water Level (WL): Y &}

. {One Casing Volurri(g@ R\

J5tart Purge (hrs):- ORNY |-

" ‘€nd:Purge (hrs): - VO \\ 5 .

" E ~Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET -

{: Other Well Type:

- '-Pége_L‘of Q-
Project Site Name: NSWC CRANE, SWMU12- -~Sample IDNo.:  12GWT \\ O
Project No.: . N6878 CTO 0357 ‘Sample Location: 12MWT \\
1 - D SampledBy: . _Coe~Sw
1 [} Domestic Weli Data . C.0.C. No.: 2240
[X] Monitoring Well Data Type of Sample: ' '

[X] Low Concentration .

I QA sample Type: -

(1 High Concentration

| Turbidity |. .

Dale: 5 -\ ~0O S

~ Salinity |

-Volume

. .femp. {C) Other

a\\ pvg

Type:

Sée'Low Flow Purge Data Sheets

Total Purge Time (min): \ Q0O |-

Total Vol. Purged ( B D

: -Analysis . Preservative Container Requiréments . ~ Collected -

|Prplosives SW-846 8330 £C (2) L Glass Amber ¢ Yy No |-
. fNitroaromatics and-Nitramines L ' .

_Jvolatiles SW-846-82608 4°CHCI . (3)40miVials - Yes (CNo

_ F'iltefédSample Collé_ct_ed Yes'[]'Nom 12GWT

rapd&:edpumpintake@ﬁ. QS ™ot -

MS/MSD

q—

Duplicate ID No.:

et




 Tota Tacn NUS; e, ‘LOwW FLOW PURGE DATA SHEET b

PROJECT SITE NAME: NSWC CRANE - e ~ U WELLID: N33 nsudS N
-PROJECT NUMBER: _ Nes78 . .. . C DAT'E‘- o &K = \<\ os

Tlme Water Level' "~ Volume - Flo_wrate'.z?‘ pH ‘| Cond. | Turb 1. DO Temp . ORP s Comments o
@Hrs;s“ﬁ (Etabelows e%éﬁi R GG B R B “’QL‘E?M“ "?’ﬂ'ls.a SH(Celsiusylisam €o
OR™NS N D - - - — o

O%SS| 1. DD N NMIO [DA%].ANS ;a a 3=os N D)

O0S! AN .\ X 23 1 Yyso l28%.Aan QAR NI Kb
LOoans] Y. 39 .0 YEO 123972 1. 3972 — R XY RN

QAAS A N L. Y50 [ & 906 _a\%u - NN YY) .03 AARADN.Q N

O S TR 2.0 YR 12901 .8%ke! 2.7 1Y.S6 [ 2.3\ % M

OANS A\, B3 9. V50 | RQ6l .Y - V.53V 0029\ \

Qas 8 1N, B YNO L YSG IDAA6] . QY61 B 1 N.SY L Ve 521397.3 L

10CS T Y, QN Aol ' Solxochadsl 26 [NS% (N6 2%[2%0.38 w

NS A S Y2 | VS0 [3.97].2a992] - NN e .9alz29),3 \

YoasS | HY, 48 VS, 21 NS0 1399 2%y L a3 Y A3 \ou39a.6 | 22

YOS ). Q6 VL. YST (237 1.958a] g AR IAEERRIENER v

NO™S AN, 932 V.21 IS0 12961 299 1 . ¥ V.20 (V1o [BY3.5]| o

Water Quality Meter (SN) Q\-\q 5375\\ )\{5 8 .. Pumpintake _QAs.So’

- Control Box type (SN) - ‘ '. e

Turbidity Meter SN) . SRS R - 9 50\ _ _ S e .
"ASIG‘NATURE‘(S)Q Jﬁw&k L PAGEDOFA




Y Wen'Ca'sihg Diameter & Material |-

’ ‘:TetréTeéh NUS, Inc. ' .

' GROUNDWATER SAMPLE LOG SHEET

{1 Other Well Type:

[X] Low Concentration .

[I' QA Sample Type: |

11 High Concentration

. Method 0\\ \ '3\(»\\ e

Page \ of_g_
Project Site Name: - NSWC CRANE, SWMU12 . . " Sample 1D No.: 12GW
Project No.: "~ N6878 CTO 0357 Sample Location: 12MW]_ > \ 2>
S N Sampled By:’ cGoe~a X
{] Domestic Well Data - C.0.C..No.: . 3240
~ [X] ‘Monitoring Well Data Type of S_ample: S

Date BS--05

" . Volume |

- Temp. (C) | Turbidity

DO __Salinity _

Momtor_Fieadmg (ppm) :

QAN ov<

' Sée Low Flow Purge Data Sheets -

Total Well Depth (TD): Q) (o™

. JStatic Water Level (WL): \o.\b '

. lOne Casmg Volume(ga@ q 'S
stant Purge (hrs): W\

‘1End:Purge (hrs): -
JTotal Purge Time (mm) \OO

\355

: Total Vol P

Analysis " Preservative 'Container Réquirements COIIected
A Explosnves SW-846 8330 j c (@)L Glass Amber ) O No
' Nltroarmnatxcsand Nltramnnes ’ o L
- "{Volatiles SW-846-82608 . . 4°CHCl (3) 40.ml Vials - Yes ¢"No

i

) ﬁlteféq Sample Collected Yes[} N‘c%

‘Duplicate 1D No.:

12GWT__

Bégl_t;cifed-pyimp intake @ aS “\‘ .

Signature(s):




pre—

\l

N . . N K

] Tétra-‘rechﬂNL’JS:,' Inc. ' LOW FLOW _APUR‘GE DATASHEET -

PROJECT SITE NAME: = NSWC CRANE . . o . ' ‘ WELL ID.: NAXT AW \Qe% L _‘
PROJECT NUMBER: Nes7s . DATE __S\e-of

———

_Comments - ,
-— SWav Do vgx(\

Time Water Level - | Volume | Flowrate | pH | Cond. | Turb. | DO
GRS BRSNS e e R S A el D B i
MAS [ Vvery VS - . :

nay IO AN
NS NO. D6
WS YO . A%
WSS Yo, -39
QeSS VO, &N
2N S 3O DFE
YD DS A0
Q3RS 10. D6
A=Y V0. 5%
155 le. 35

s/

VS o g.,.oq" LI DD
N0 (L.Qbl ., 237
Wao |6

2O | .32
MNo [ 6.06l:281
NO 6.0l 060
310 . 06,223
AAYe L. O 1 » BN
WO oS | 2389
WO 1605 aan !
wo lG.asl.7990]

\58-7 &\ C_\D\'LL
N

- .

YB/R | (Q__g_a*«’ '
) N )
\750 ’ ) G
\B5). 3 M
B 7 | - Al
VKA. 7 | @~y Q= i

S loprt ket

ol R
4
(N
v

6 10| - oo et

-
-
: .

Water Quality Méter (SN) OV, BZRBEND - AR o S * Pump Intake CAS.N
Control Box type (SN) ~ S8 - : - L '
Turbidity Meter (SN),—. QABHND - ASoN

SI_GNATUEE(S):'/ o~ )% Onsre

. PAGE_DOFA.




Tetra Tech NUS, 1

. GROUNDWATER SAMPLE LOG SHEET

‘IDate:

[]- Other Well Type:

Page \ of S
Prolect sne Name NSWC CRANE, SWMU12 - - Sample D No.:" 126WT Y Lo
: -PI’OjeCt No N6878 CTO 0357 Sample Location: 12MWT \ (
: o o Sampled By:. Y S A
0 Domestlc Well Data: . C.0.C.No.: 2N
[X] Monitoring Well'Data " Type.of Sample: )

1X] Low Concentratlon .

0 QA Sample Type:

{1 High Concentratlon

E Trotat wel Depth (TD): a&, ?5 '
* 1Start Purge (hrs):
“lEnd:Purge (hrs):

N Total Vol. Purged (gayh).

. [Fitered Sample Collected Yes[] N?K‘
' é@m&pump intake @ _as__as

1 5/as)as oL 13Q.Bo

pH )

S.C. -

" ORP Other .

Date: B - AV~ 08

®-50. o5 | Color Temp. | T;Jv‘l;‘l)idi‘fy — By ,
fime.  OQ%50 | ovisuad | 6.U0) |@Sem| (°O NTO) | (mgl) | (@mV) -
Method ‘&“).e,\\ \K\\u { ~ |\, 27 > Y, - B4 2\ WA QA9 5

"pH . - | Temp.(C) | Turbidity Salinity { .
IMethod PavaaX AL R v '
Momtor Readlng (ppm) -~
Well Casmg Dxameter & Matenal 1 .. . .
Type Py A ? v " Sée Low Flow.Purge Data Sheets

Istatic Water Levet (WL): A\, bS

Qne Casing Volume(g@g Al

VS0

(625

{Total Purge Time (mm) éf

. " Analysis - Preservative Container Requirements - Collected
Exploswes SW-8468330 £ (2) L Glass Amber @ o |
. Nltroaromatlcs,and Nltrammes : o E L S - .
" {Volatiles SW-846-82608 °cHG (3) 40 mivials . - Yes ( No)

12GWT

" MS/MSD | Duplicate ID No.:

LD 2290 \\\J\‘&o\c\ gc&&s’\6
ELO—YJD \"\O\t §X\ea\\\n ?Y\Of

o QSVT‘“\?\\"\ TN e e S
DNouws - No awb oA 1\\\\,\,,9&

Slgnatur




Tetra Tech NUS, Ine.

PROJECT SITE NAME:
‘ PROJECT NUMBER:

X \_'/,“

NSWC CRANE

- N6878

'LOW FLOW PURGE DATA SHEET

-~ WELL ID.:

DATE:

Time

Water Level

LR G I ot (8 G D

Volume | Flowrate | pH | Cond

Turb

Comments

SRSl [o] ¢ Inidnsitineit

M)A b 4 Sil M\ ;

LS 20 QAN S S — -— - &{ o N SN
VS0 Q3.0 .g“; D96 [Qo.%Y (283, ¢ o o S
NEND 2D.BO 22 | WBE [\ b [320.> 1

\SSS AR VY ) R LEERERRIEEY) Y

(KX eYe) |aY. 032 7 1929 1Y6.2¢ 'AY9.7 v

Y IO EGERE A% |93 [ 16.56 2950 #
VDO A5 ENNE NS AT C1EY I 1

V L AS ey

: e@n‘&g%\u O

Water Quality Meter (SN)
Control Box type SN

Turbidity Meter (S

SIGNATURE(S)& A

(vx\g %%‘&“\ AB

23%

&%‘\5 “’\SO\

v Pump Intake

: 35.35 '

PAGE_2:0F_2



‘ ;T.e'tra Tech NL}83 Inc. GROUNDWATERSAMPLE LOG SHEET

PageLofA
Project Site Name: . - NSWC CRANE, SWMU12 ~ - Sample ID No.: 12GWT \') 035
Project No.: : . N6878-CTO 0357 Sample Location: 12MwT . \")
' ' B T : ' * Sampled By Croe AN
[l Domestic WellData . . . -~ = . . C.O.C.No.: 223
[X] Monitoring Well Data - S ' Type of Sample: S
[I- Other Well Type: - - _ R : : .___ " [X] Low Concentration .
I QA Sample Type: I T K |] ngh Concentratlon '
_Date = - aga 05 S c r Turbidity |~ DO -
o fime: . ORDIO . (Visua) | S.U) {@Sem| (PO | (NTU) | (me)

| Method: Q&A\;\ ANS

‘Date S -a\- o5 -Volume “pH ] ScC. | Temp.(C) | Turbidity | DO | Salinity . ..,Other
IMethod P&\(\ﬁ\& o | ' ' ' ' ' '

‘IMonitor Reading (ppm): —

‘JWell Casing Dlameter&.Material. t .- : . .
" Pype:- - Q™ Q\’(- : ) See Low Flow Purge Data Sheets
Total Well Depth (TD): .70 | ’
Jstatic water Leve wiy: 3y 3|
" Jone Casing Volume(gain): \.
 Istart Purge (hrs): \ASS

" Jend:Purge (hrs): Y273 5O
TTotal Purge Time (min): 425"
Trotal Vol. Purged (gatl);

Analysis . Preservative Container Requirements . )
Explosuves SW-846 8330 . oo °C... B . (2) L Glass Amber esY No N
“INitroaromatics and Nltramlnes B o . e . : g
Volatiles SW-846-8260B - - 4°CMHCH _ (3) 40 m! Vials ] YesNo Y-

“|Fittered Sample Collectea lYeé;[] N)K’ 12GWT_ F AV _‘9\9\ \(\%\)\‘ N .,3\—&\\} 22
‘ Dé(é%mpu'mpintake‘@ - é Ao ..(7' , '6‘05\ Noass ‘ﬁo\ Pt U

| oW X YQ\O\\\ - LWQ
5/93/05 oL AN NS | S;\'“W é“%& \,:_3&

e(s)

MS/MSD

———

Duplicate ID No.:




. PROJECT SITE NAME:

‘Tetra Tech NUS, Inc.

e

LOW FLOW PURGE DATA SHEET

" WELL ID.:

» : NSWC CRANE
. 'PROJECT NUMBER: N6878 . , DATE:
T|me - Water Level Volume Flowrate ' pH | Cond. Turb Temp »

A ol e T o YoT B i () Gl i B GUR aa) m}w S _@z;ﬂ R SN
\ \\ o5 29.9 1\ : ~ =
ANV DR, ®) Yoo [ W% -&:‘\S ‘-ﬁb O\.E ‘\5&’\6
NN A8 .RD ) ANGCS [N 60| B8 X055 INS. %3] ¢ .
18 2o 26 DO O L NS I AIBT 6] DY [ K.EX(16. Q0 ’9\‘7%& A\
B e B N = - Ol Novo [D 3] vedV] 9 [%. 59TV S.¥%[299.9 X
Water Quality Meter (SN) <) 3 )\ Pump Intake Al )
Control Box type (SN) 2A% A o - '
Turbidity Meter (SN) | &%\-\3 \A\ X000

PAGE Q OF - .

SIGNATURE(S) O )7.5 M-—-—*




B 5 Itered Sample Collected Yes{] Nq(

o pump intake @

.'j Tume:

Awen Qasmg Diameter & Matenal
MAtype: 27<p - // C
" JTotal Well Depth (T D) 28 69

Tetra Tech NUS, Inc.

(GROUNDWATER SAMPLE LOG SHEET.

- [} Other:-Well Type:

{1 QA Sample Type:

o}ad ,

"[X] Low Concentration .

[] ngh Concev tration
S22

Turbldlty

AN

@)’

Page e 'ofi
Project Site'Name: . NSWC CRANE, SWMU12 -"Sample IDNo.: - 12GWT /8d7"
'Project No.: N6878 CTO 0357 "Sample Location: 12MWT &
' ' : ' : ‘Sampled By:- o s St
1] Domestnc Well Data o . C.O.C.No.: LRANZ
[X] Monitoring Well Data Type of Sample: . L

NA

‘Volume

72 G1)

Turbidity

. Salinity

lMethod ;s 7%/ 7// <

-

Monitor: ‘Reading (ppm):

Sée Low Flow Purge Data Sheets

Static Water Level (WL): 22 5 )

- Jone Casung Volume(gag 3. 3 1
fotatPuge sy~ 09.8 3
|End-Purge (hrs): - S f03d . '
{Total Purge Time (min): 72

Total Vol. Purged (gafL)} 2

Analysis.

Preservative

Container Requirements..

Collected

- JExplosives SW-846 8330

) o 46 (2) L Glass Amber / No
" INitroaromatics and Nitramines . : . S - @ .

Volatiles SW-846-82608 .

. 4°C/HCI

@) 40m! Vials

) ,;;;Yes, w .

MS/MSD

12GWT

-F B : :
g2 o /E3 D0 3 IE

' //.z__c//“ Hrhicicatty pecs oy .

Signature(s):

e




Te‘tria'“Tech_f-NUS.‘ Inc

o i

LOW FLOW PURGE DATA SHEET

'/zimr--/g -

'SIGNATURE(S):

7

- PROJECT SITE NAME: NSWC CRANE WELL ID.:
PROJECT NUMBER ‘N6878 . : _DATE: 5 / 2//a5‘
Tlme Water Level Volume | Flowrate | pH Cond. Turb. | DO Tem ORP Comments

G WWTC@W L GRS E e ) B &“m‘%‘% ?ﬁCelsiusuﬁm r"hﬁélw S (Co '
- loors 22. 5 < - e - - .Sf»uo‘ /%4

OIZ '.»23 “2 /5400 iSO G727 | /340 | 4.2 A 7 /5.0 3 27/ L LEAR

0938 [ 2493 e /3C | 53¢ |27 | /8 | sie | s4 gd | 299 hiaiat

QUG 24. 757 < 5 Ty |smzz |/l /s /.5 | S0/ Jgg e | &5 LU

oY e | 2538 Xk L0 | Zas” 142381 5O 2o/ Al | L= cLiAe

(908 | 26 /8 oo | 20v &8s/ | /323 | 38 291 | /987 | 275 | <LEgc

/08 5. 93 Jad © 280 . | 47 /. 35/ | 45 /& ZrE 279 P

022 | 7 &8 /2o cch |Hon | APy | FO 035 | [fso | 292 CeaA L

/DG e e — — — - - ~— ~. — ey

Water Quality Meter (SN) 0/407az A= "Pump Intake 28

Control Box type (SN) 3¢7’ L S ‘ ‘

Turbidity Meter (SN) /723~ /éo'a B

‘//4,5(/ - PAGE.Z OF 2.



AMethod: /D‘/e’/}/AL/,c |

* IMonitor- Readmg (ppm)

|static water Level (WL): 257 /0
One Casing Volume(galiL): /,.z L ‘

|end-Purge (rs):

{rotal Purge Time (min)} 89 A
): 7. 4—

m “Tetra Tech NUS, Inc.

' GROUNDWATER SAMPLE LOG SHEET

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

" Sampled By:.
"C.0.C.No.:

A . Type.of 'Samble:

Page / of & 2—
Progect Site Name: NSWC CRANE,_SWMU12 ' Sampie ID. Nq.": 126WT zo 03
Prolect No.: -N6878 CTO 0357 Sample Location: 12MwT Z< .

T o J A 4f AL

EXTTY

X] Low ’Concehtratibh .

I QA Sample Type:

0l High Concentration .-

Date: 5/22-/&5

" .Volume

Turbidity | -

. Salinity |

-Other

——

JWell Casing. Duameter & Matenal '

Aype: 278 pyc

Total Well Depth ao): 2785 |

- See Low Flow Purge Data Sheets

{startPurge (hrs): /539

sy

Total Vol. Purged (g

Volatiles SW-846-82608 -

- Analysis- - Preservative Container Requirements Collected |
. Explosnves SW-846 8330 : £LC L Gfas < Amber | @ -No.‘ .
Nitroaromatics and Nitramines 3 ’ oL . -
~ 4°CHC! (3) 40 m! Vials

Yes (NS}

- Fittered Sample Collected Yes[] NGD(

Duplicate ID No.:

+Dedicated'pump intake e _Z&
&

A2GWT_

2.75 X g./&5 <

&/, 4)’4-/6’— /,7[

‘Signature(s):




PROJECT SITE NAME:

PROJECT NUMBER:

'NSWC CRANE

E ol

- N6878

TétraiTéc'r{'Nus, ine. LowW FLOWPURGE DATA SHEET B

_ DATE:

‘WELL ID.:

[ Time

| Water Level | Volume
R R T
e SRS

Flowrate {. -

pH -
sl (mSicm)Y

Cond.

Turb. |
INTU) L

- PO | Temp.

A
L f2A I TED
572 &9
ORP - " Comments

CeiSins My Colon v

Control Box type (SN)
Turbidity Meter (SN)

 SIGNATURE(S): %‘u—; 4264/ B

3Z7

/728 - /92

‘Pump Intake

/=5 2% 25,70 — — — — = | Sfenr eirgs
— D5 25 00 Dz YA 46 O, 000 | g5, 32 |Ped S LA
=) 2527 2 /o0 o =24 |1 733 i |oeos | jg2q | €25 | fatak
809 | 25 27 2900 S0 540 | L5290 | 22 .04 (631 | 2<n CLEAR
(G | 2528 B o 1839 |jg55 | jl ©.36 | (645 | 225 | ceahe
(atd | 25 2% 4709 5o 525 1 )529 | 82 o043 | je78 | 25/ | cecan
29 | D 2e 56,00 90 508 | {624 | 4.0 ©.- 59 g i | £299 | Jecdp
| (649 | 25 2% bSO 9o |49/ | 1.7/8 | 47 ©.39 | (723 | 3¢ | gednr
(659 | 25 28 7400 9¢ | #84 |1.783 [ 3.8 |6:97 |/233 | Fox” | <aena
L1722 - — ~ = — = — — — Sgaperds Ziove
Retoveo = | wvadd profitoms 5
Water Quality Meter (SN) omLo7eZ 4~ 27°

- PAGEZL OF Z



“Tetra Tech NUS, Inc.

' GROUNDWATER SAMPLE LOG SHEET

Pége‘_ of _

(. Domestic Well Data
[X] Monitoring Well Data
[I- Other Well Type:-

Prolect Site Name - NSWC CRANE, SWMU12 o Sample ID No.:
, Pro;ect No.: - N6878-CTO 0357 . Sample Location:

-~ Sampled By:. -
.. C.0O.C.No.:
" Type of Sample:

fl. QA Sample Type: .=

126wT 8303

T 3zas3

PMWT -

" [X] LowConcentration .
_ -+ 11 High Concentration

.1Date5 ao og

pH |,

Date: 35 - AN~ O X * Color pH “Turbidity |~ DO. ORP . Other
fme: OB 5o ] Ciewd | S0 ] (m%m) (‘o N | gy | @V NA
Method: © <, & F 73 ' 39.0.(5-

Other

IMethod PQ. ~ \x\m\\ S

Volume

S.C.

Temp. (€).] Turbidity 1

| satinity -

|Momtor Reading (ppm):

Well. Casing Diameter & Material

qrype: QA O

ot weil Depth (T0): & 0.

' See Low Flow Purge Data Sheets

N Static Water Level (WL): \ & . &3]

St Purge (hrs): YS9

R EndPurge (hrs): Y1) A O

Total Purge Time (min): \\ &

Total Vol. Purged (gal

. " Analysis Preservative Contamer Requnremenis , Collected
' |EXD'°S'V°S SW-845 6330 #c (2) L Glass Amber : 2 No .

* INitroaromatics and Nitramines

IVolatiles SW-846-82608. -

_.AcHa

@) 40miVials

' YesQNo) “

_ Fllteréd'Sample Collected Yes[] N% S 12GWT_

Dedoee&od-pump intake @ a ZD

5/&\}05 SUIS
* x\,‘r\ »

Duplicate ID No.:




Tetra Tech NUS; rn'c

PROUJECT SITE NAME:

e

p

LOW FLOW PURGE DATA SHEET

WELL ID.:

A owTa™ -

_ Control Box type SN)

Turbldlty Meter

SIGNATURE(S)

&

DERE

1600

)%)K'

NSWCCRANE ‘

PROJECT NUMBER‘: : N6878 . ' . DATE: E-20-3 8
| Time Water Level Volume Flowrate ' pH ~ Cond Turb. | DO° Temp ORP 1 Comments '
SRS R : Hm] S| mSTemyn|aat Niﬂw T I e R e OISO

1595 - - i -

ARSI . i Soes - 7.3 5&,"6'7 QAT70 . D SV

V\eoS \ B e QAR | ] .&.‘\ o b.bL) [ VB.x99%,72 R

WS 19 .17 L.o QA& _15.591. VvaN | SO ESEIEESEWNWESIE)

e s RQ. 00 B0 A 5531387 |\ G.a? [\ .aal 36.7

o35 2. B3 | 10d | Ay [S93K [ VR | 2\ L-03 11396 | 2v%.)

L& R, VD ol [IghH |[B5.4% N & DA | E. By |/3.5¥ BARC.S

Va3 5 ARV WNLo Ao |55 VI | 18 5.7 13, 8212y .3

V105 AD.23 V. D | A0 |55 D1 I S.066 [12.52(3077.2 !

Y )S AN. B O \% .0 Aco E.ss AN | 5,271 /3 7912990/ < Now® y

\Nas AB. LA | JAD-O] KSO w4 + A DAST | B.3F] V.Y A M

DS Rl DO | 2. OO [ S .68 1223|6850 |85.83Y]| /3 s¥390.6 "

REYS : oD b\(ow\g . ‘ e O ~ap
Water Quality Meter (SN). s g E\ \_0‘703 )\?" * Pump Intake : M a(Q:'E_Q_Q_'__ .

PAGED OF A .



** |Monitor Reading (ppm):”

B 1; Tetra Tech NUS, Inc.

- GROUNDWATER SAMPLE LOG SHEET -

] Other Well Type: ~

I QA Sample Type:

" [X] Low Concentration .
. [ High Concentration

Page\ of 3
| Project Site Name: NSWC CRANE, SWMU12 . " Sample IDNo.: = 12GWT Q Q.3 .
| ProjectNo.: - N6878 CTO 0357 - - Sample Location: 12MWT R &3
N ‘ . - N Sampled By:- Csoz—~ad.
I Domestic Well Data . : COC.No: = = 32g2
{X] Monitoring Well Data " Type of Sample: C

" aze3

: 5Dafe: S-Q0 ~Qxs |

Volume |

Other

jIMetf.lod: p‘v\\-;\- c\\ \: N A

Turbidity |~ DO

 Sallinity -

+ e

~“}well Casing Diameter & Material |

{rype: Q" PY=~

Total Well Depth (TD): 3. 4\‘8

" See Low Flow. Purge Data Sheets

 Istatic Water Levet WL: ).

~ {one Casnng Volume(ga@&.% .
5tart Purge (hrs): NSO - -

[End.Purge (rs): ) 5&3;

" frotal Purge Time (min): & S\

-+ Jrotat vol. Purged (gakt} 16 . B

Analysis ‘Preservative - ContainerRequirements .} Collected
; Exploswes SW-846 8330 . oc © (2) L Glass Amber ‘ N°

- -[Nitroaromatics and Nitramines . R .
' [Volatiies SW-846-82608 . 4CMHC (3) 40 m! Vials Yes /@0

. Fmered Sample Collected Yes[]. N% 12GWT_

ge@ew;pump intake @ D\ - .

Duplicate ID No.:

—

‘?"‘C’Z’f

S/a\)os wx aa. XS

-F. \)DA&Q\)\\R} ngx Xv\l \’\5}




. 'f\,_/'

TetaTechNUS, 0.+ LOW FLOW PURGE DATA SHEET Ty

PROJECT SITE NAME: . NSWCCRANE. s W'ELL|D.£ MG TR
- PROJECT NUMBER: - Nes78 .~ - . DATE:E B/ -330-05

‘Ti.me , Water Level Volume | Flowrate |- " pH | ,Co'nd. "Turb.. | DO Temp : 'OﬁP» » Comments
: t oY e (S m/M 0 S e U e R e e

SesTushl i (mVE 2 z%%‘%% n(Colon e e
~ i = = Doy D

WO 3% N | QR | L 6Y \Q_q~%3 5972.7 N9 o~

YO0 [ AR AN xA ]l D NS Ve 23VIBY9.5 W

AEO 1 Q.. %NV D AN | Vo 1 89%. ) v

\So [ RIF21™N . 7% - 2. 271 Ve . 5l BB 11

N HERYIERTA = [ 2.7 ] 16.33[5)2.% Y

NS R[N AD - V.%$2 1 \V1.0) [\9%.a b

Y\ [ 3.0 8.06 2 No O 130,86 19Y¢. ¥ h

NGO | QRS0 A\ e EI RN v

Q’VQ\(S _ ‘ ‘ _le8 Q=X |

)
J

N bd‘;:'
(n'
l
{
i

i

- |-

- ppAfop e

)

o

A

¢
qu@;w/_

»
n
Y
-
0

:

- Water Quality Meter (SN) (\\\_ 070Q Ay— : N ""'PUr_npAlntake ' . '%\_‘.\;\3'
- Control Box type (SN) - , . B o '

~ Turbidity Meter (SN) V2B~ )(oo-o . . - S S A o
"_.SIGNATURE(S)»:;O f’bc}»jbs S S E. PAGEROFD




f Tovatecntus, e, GROUNDWATER SAMPLE LOG SHEET :
—_— o RPN R ' Pagé_'}__-rofé

| Project Site Namie; . - © NSWC CRANE, SWMU12 = Sample ID.No: . 126WT 3B 0>

Project No.: : -~ . N6878CTO 0357 . . ' Sample Location: - 12MWT &% 4
e T S Sampled By:: - (Goe~xDX .
- [] Domestic WellData == - - o . COC.No:- . . 229k
(X] Monitoring WellData =~~~ - L - Typeof Sample: .~~~ -
. [I- Other Well Type: - R . . [X] Low Concentration .

" [ High Concentration .~ " .

1 {1 QA'sample Type:

."Date B -22-0% Color X emp. | Turbidity
Trime: - \7 20 | visuah | .Uy f@Sem ] (O | oNTOy C}
- : ] N\ ' oo ' A\

© Methos: Sz ;\ \\“.
,lMonltorReadmg (ppm).« L )
Twelt Casing Diar_ruéte'r&v‘Materié.l"" B _ : : N I
~ [Type: 32 ?VQ | I N B See Low Flow Purge Data Sheets .-
- Jrotal wetl Depth TD): &Y . ¥O) - ] e
 Jstatic water Levet wi: \n s |
.- ]One. Casing Volume(gal@df 57l
. JstaitPurge thrsy Y 2N

) : End-Purge (hrs): N ) <
Total Purge Time (min): QY0
Total Vol Purged (9aff) 3

. Analysis’ Preservative . Container Requirements _ Collected -
- Exploswes SW-846 8330 C . £C ' . @ Glass Amber S / No
Nitroaromatics and Nitramines. . L - R o N C
" [votatites SW-846-82608" - o 4°C/HCI - U @aeomvVials- . | Yes No

[Fittered Sample Collected Yes{] Ng)" 12GWT

ed pump mtake @ a (o

. MS/MSD | Duplicate ID No.:




. \_‘ .

TetraTechNUS ne. - LOW FLOW PURGE DATA SHEET

PROJECT: SITE NAME: NSWC CRANE ~ CWELLID: N D un T Q%

PROJECT NUMBER:  Nes78 . . . _ . DATE: | A OS
Time Water Level Volume | Flowrate | pH | Cond. | Turb.. |.- DO " Temp.. | . ORP " Comments = |
B | (EtiDe oW 0G| e M Ina e S iU e [m S /et N g/ LG elsits e imV) s e (Colon) i s

Y2NS N\ LW — B ~ — - — - —_ - <N v e~ NG
NS YD D N D APR-Y) ot N OK QDB 1 ADKINS . 6HINR¥N.D Mo v

2251 YR K3 QA. > NLAOD = VoOle NS/ 18 . 533826 [V%9.2 A
ASDS T Y. 9D 2. VNN 6-C1N, 06 - 2A.3F INSIAYENA%. D \

Y255 V5. \) R R TAYS - YO | . —~ QDN [11S.92[2309.2 X
INOS! V6. O RS WD = Loe o3 AN BB, 9 fans. ) il

YSNS | 1D, S2 [ 10 - VOS5 19.6 [ 207211591 13323 '

ASS VK- 20 D 1. 10 - V.08 — R-00 115,99 1A\ Q
Y3 25 V5 .52 %9 R - \.0S | 2.%8 1V. 972 [1,.03[22V\. 7

1AM S VX A6 100 \AD .0l oS tG.o081N, 96 (V5,99 225.5

1955 & a7 A VA —~ V.ol 532 11,92 N6\ |[23%.2

L5051 194.53 1.2 1 1.9 - Voo IS a0 1VL.9\ [162d Q33,4

15)9 | 9, ¢ 1 2.3 | 1,19 — [ Vo6 |23 V%2 Ne.2Y |32
|55 RYEEY 194 Wi 1 4.0 1 \.05 - V.22 Ne. 2N 239
\525| 20. 5% VWS.5 ] \.\o — 1NVOobS | = Neb [Ve32[2%.3 ~

1599 30 -8 Vo .Gl VD [ — 1.0 12312 1V.67 116.83312397.6 i

15SS T V. VS 7.2 1 Wo = 1N O¥ [ L6 1).69 [VedY [23%.3 ]

05 1 AN, 2\ V%% 1 \WN\Q — (\.poq - V. 685 [N DNY QRN
15 Y. 3% | 199 So -1\ — NV SEINR L[R5 |
125 | -3y, YWY [ 366l Qo O V.Y I8 et Y Ly VA o) 18992 {

Ve 25 2N, Db | VB S0 = N2 1 9. /2 1) 65 1235195 %] J

TS 2V, 52| aa .8 \ OO - (V2O 2. 02[1.62 [23.25[323.5[P-p o¥" o~ SNy

/655 23,521 2351 \ov - N7 = N 3050123349,

12051 AN. S5 [ 9.4 | Yoo 160 TV OS5 1) 67 NS oS QAD8.F[ -
1151 2y ) 1 R65 ] Neny Z 1105 149571.62 1VNNGIRZVY lam o Ouones
Water Quality Meter (SN) TONDE Y NS ~ Pump Intake .- A, K
Control Box type (SN) e RAT ' ! L '

Turbidity Meter (SN) . |

~ SIGNATURE(S

SEY5-T507 _

SN o Nedoia o~

‘@\i\b\-o O'S\‘\
\g_c\\‘br "SXV“\? =

PAGES\OF_D .




L ' ‘Tetra Tech.NUS, Inc.

" GROUNDWATER SAMPLE LOG SHEET

. page d ot

 Project Sife Name:

NSWC CRANE, SWMU12

o Sample ID. No: 1_2wa gool -

"] Project No.:

N6878 CTO 0357

Sample Location: 12MWT 30

" [] Domestic Well Data .
[X] Monitoring Well Data
[I- Other Well Type:

Sampled By:. 7 s sasr

C.0.C. No:: L R2Y3

Type of Sample: =
. [X] Low Concentration- .

[l High Concentration

[l QA Sample Type:

. Joate: S2/-05 _ | Turbidity | | ore |
~Fime: - 083e .- . (visual) | (S.U) -(ns(ai_.y o | oty | (mery (mV)’ NA
IMethod: 24 in (Ferzesll A4 - ) — '

EuR

. |Date: WA

- -Volume

Temp. (C)

DO . Salinity- |

: - 's-lMetﬁodi /

Turbidity.

L 4f|Monitor- Reading (ppﬁ:.

Derzs oo

Joae

-IWell Casing Diametpr & Material |

| y /‘{/o. A

AType: .

See

- Total Well Depth (TD): .92, 3

Low Flow;Pu_rQe, Data ',Shee,is

. Istatic water Level (WL): 92 5.2

" |One Casing Volume(galiL): -

“Istait Purge (hrs):

A JEnd Purge .(hrs):' ‘

‘ ' Total Purge Time (min):-

{Total Vol. P

o " Analysis ‘Preservative Container Requirements . - Collected
?(p osives : W-846 8330 46 AT Giass Amber ‘.No ‘1.
~ JNitroaromatics and Nitramines o .. : SR
- volatiles SW-846-82608 .. 4°CMHCI e __(3)40 ml Vials

<YefsQ No) - |

5/21

1]

~ 50= /0001 /

B2
7/

L

- {Fittered Sample Collected @Ng{(.

I

Duplicate 1D No.:

12GWT

pump intake @ _FoFFes~ /4

pomest




-Tetra Tech NUSt inc. -

. GROUNDWATER SAMPLE LOG SHEET

1 Project Site Name:

NSWGC CRANE, SWMU12

. page ot 2

Sample IDNo..  12GWT 3103 -

Project No.: - .

Sample Location: 12MWT 31

[ Domestic Well Data .

[ Other Well Type:

[X] Monitoring Well Data

“N6878-CTO 0357

Sampled By:. 7T Kotk
C.O.C. No.: . _A_Y46
Type of Sample: S

" [X] Low Concentration .

I QA Sample Type:

f1. High Concentration

- (Visual) '

Color’

Turbidity -
~_(NTU)

Date: S5-23-05

2>

2 Method: Bldsosfa S or®

- Volume

. Salinity |-

- IMonitor Reading (ppm): —

AWwell Casing Diameter & Material |-

“[Type: 27 P¥C

" frotarwett Depth (D): 9425 |

See Low Flow Purge Data Sheets

Static Water Level (WL): S&.8&

One Casing Volume(giél@ /9"»- 1.

Jstart Purge (his): - 02257

{end-Purge (hrs): - /325

Total Purge Time (min): 240 -

* . JTotal Vol. Purged (@) 22.7 -

INFOR

. INitroaromatics and Nitramines

. Analysis Preservative Container Requirements . - Collected
Explosives SW-846 8330 4c (2) L Glass Amber (Vo5 No

Volatiles SW-846-82608 - .

- 4°CMHCT

(3)40.ml Vials

YésQ Noj

" [Fittered'Sample Collected Yes]] NoR

MS/MSD Duplicate’'ID No.:

12GWT__—

":.m.dida;ed.pumpintake:@; gz _ 3

2439 X0./67 : Bopat o I5L

| Signature(s):




Control Box type (SN).
Turbidity Meter (SN) .

SIGNATURE(S): _

MO e

728 S0P

Y

Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET SR
PROJECT SITE NAME‘ Nswc CRANE WELL ID.: A2 Agecr 7 37
PRQJECT NUMBER ' - N6878 . DATE: 5/23 /9_5
l Time Water Level Volume Flowrate e pH | Cond. | Turb. | DO Temp. ORP D Comments I R
%'Hmﬁi%@% : ’@b ﬁ o () (M 0 (i (s A‘L~Wr¢ ‘malls o ié( J.S,ﬁsuﬁfmvw ﬁ%wﬁ sl ,CCT;EQ!} wiw;;‘m?g%%g
Q92 S éé 3( e] — — — | — e STe X PG -
0935 &B8.6° 7309 30 7.66 | 0,243 90 .28 /5. 97 99 V St Clovy
0945 & 9. 64 2Loo /9 753 | 0.36! SO 2,07 /5,99 | 242 CLERR
0955 70:68 3499 /00 753 o0.364 45 2.0 /6. .56 | 294 CLEAR
[005" 7/ 28 /0 o 70 rag |o.sc4 JJ 2.55 | se.co | 323 CLEARA
lo/5 Ti.19 5000 9 756 | o 3gel 29 285 | /6.871 325 CLEAR
L2025 72.27 5900 90 7.5 9. 3¢3 2E 277 | /6. 77| 335 CLEAR
/935 72.58 o800 as | 753 1 0.363! 24 28¢ | /8-89 | 33&. L AR
045 72.9& 7700 94 758 0383 2/ 2.9¢ | 77071 322 CLEAR
L0557 73.33 Boeoo 20 763 |0 3¢e /3  12.98 /730 2i7 CLERR
{125 7367 9500 90 7.37 |0 37| /7. .05 /751 | 303 CLEAR
pIve 749.05 10200 90 163 o366l 17 2 0 (752 | 298 CLEAR
25 74.90 111’00 ‘90 | 7.57 |0.368| /5 325 | /779 | 383 | cu&EIR
/35 74. 70 j2z00 9o 7¢q | 0307 /4 2.30 /1785 | 334 Al
[(ED 24,97 /3 /060 90 | 766 | O366]| /5 3.4/ 4738 | 3/2 | cecar
1155 75. 2.8 - 4 00O 90 751036 14 48 (8 o2 23/3 | cdEa”
12935 75.5¢ 14 900 20 764 10.3¢8| /3 3.57 g5 1 32 CLEAR
275 ‘75.90 | S800 90 68 | ©.389 | /< 359 /8223 307 CLEAAR
1225 76 24 [&T00 90 | 7e8 | 0.37/ | /& 3.6 /827 | 3os CLEAE
235 76.55 {7gco S0 | 770 0372 20 |3.70 (845 | 299 CLear
L2435 7685 /8500 2o | 770 | 0373 | 22 373 |[7f2/s | 30z cLEas
/255 7777 I9Z00 g0 7465 o373l 2o 3. 70 78./2 309 CL &nst
/305" 27 £S5 20300 90 764 o376 22 3.8/¢ 78.39 | 3z0 ClEAR
/375 77.75 z/200 50 2ss | 9.375 | 24 380 |r2.22 zs~ | gzear
- Li3zs 7803 22/00 S0 758 | ©-374.| 25 3,77 | /8.0% | 335 | clLcar
’ }330 - — — — — C— — —_ - SR e~ Spprps i
Water Quality Meter (SN) | OO To2 AF ‘Pump Intake - L83

'PAGE_Z OF 2~



é:p Well CaSi"Q'Diaméter_& Mater_ial .

-11TétraTeich'N'l,S'_ ne. ' GROUNDWATER SAMPLE LOG SHEET -
_ , o page ot

| Project Site. Name: . - NSWC CRANE, SWMU12 - 'Sample D No.. ‘126wt 3283 - ‘
“Project No.: © . Ne878CT0O 0357 _Sample Location: 12MwWT 32 o
§ B T T T T SampledBy: - o fasmae
{ .0 Domestic WellData = . : : . . €COLC.No:. . . 22393
[X] Monitoring Well Data - ‘ i " Typeof Sample: S
_{I-Other Well Type: . e . .- [X]. Low Concentration .
] QA Sample Type: C - I _[] High Concentration-

bai’e: 5-22 OS5 Color- A t . \ -
Jlime:  /#5S - = ] (Visw) | SU) J@Sem| CO | 10 | gy |
- [Method: S mres” Crlcax 73 i

a° MDate: 5-22-95 . Volume "pH ] S.C. | Temp.(C) | Turbidity |.
IMethod: B g stce ‘ ' ' 1
“IMonitor Reading (ppm):  —

frype: 2776 rre N - See Low Flow Purge Data Sheets PR R
~ [Total Well Depth (TD): /92.6.. | - . — » -
Istatic water tevet w8228 | - ) N B : N . ¥
'O-ne'Ca’singyoluiﬁé(g@d;]. ' - 1 N -, | 1
. JstatPuge trs): oS - ' T ' : —
" dEnd:Purge (hrs): /¢¢;'
Tbta.l Purge Time (ft‘liﬂ)..; ' Z¢ o

: - Analysis o . Preservative " . Container Requirements . - Collected -
|Eplosives SW-46 8330 ©c - |- - @tGlassAmber .. - . @ / No
Nitroaromatics and Nitramines St - ' -

" IVolatiles SW-846-82608 - . . - ) B #CHC - .. .(3)40miVials , " Yes ( N

|Fittered Sample Collected YesINGI_  12GWT__ == F  ,£.237X 0./63= Z.T9s/ 0x s/

Bﬁ‘&pumpihmke'@ 27 i ' ' o K Passible  sral € s Aad Co

{ Signature(s): -

MS/MSD

——

Duplicate 10 No.:




\

‘Control Box type (SN)
Turbidity Meter-(SN)

SIGNATURE(S):

LD -

L E00

LZEE - LE2 °

- Pump Intake

Tetra' Tech NUS, ln'c. LOW FLOW PURGE DATA SHEET
- PROJECT SITE NAME: NSWC CRANE ~WELL ID.: /ZMh/?' 32
PROJECT NUMBER: - N6878 ‘ DATE': 5’ 22 05
“Time Water Level Volume Flowrate | - pH | Cond. | Turb.. DO Temp ;'ORP . Comments '

B R e G e P S I sy e e B s xé"*‘”'él'é*f'i‘?‘s’i"j Gy e D
LOFS 9’:.0’ ) — - - | — = - - 5%44'«»‘ /—’ma"
LOTS 849/ /008 o g3 | L 320 | 2idoo Kg.oo | o2 2 Bes N

/05 | 8526 y 7OQ B AS) 37| £298 a3 G ol | AR BLS <S5 LA Sy

(175 85 &8 34T 7 e 38 | /.2%0 H6D | o e | L83 c L& i

4] B& o OO0 7o V& 39 | 23 558 | . ©.a0 V- A £ T

//35 Bé. 47 £ DOO 9O &.39 | j. 300 383 OO0 /5. 35 <+ 7 L

L/ G5 e 7T AIgo 90 .37 | 2289 Z3s | e sR /| 52 CLovoY
(55 | 9709 K800 Yo |gi34 | 4297 /56 o ¢o | /S48 | 55 SV Zroeridy
(205 | 8745 GTOS e |6-32.14287 | o5 o.c0 | 7803 | 57 WSk Zhesy
/275 | 87 70 7600 | 9o 832 |/.267 | 735 |ooe | 4878 | o e« 7
/225 | B8 15 BZOU 9¢ 6.3 |[/287| 55 Q.03 | /8. /4 | &2 | u . i
/235 | 8. 32 9doe | 9o |&-30 L2297 | #& g0 | 8 5c] S& CLT K

[ 2ES | 8858 io 36| 9o &3 |123¢ 39 .o | 49 7 7 CeE9 e

[T 1 89 73 jiBes | oo |6 30 |/ 3z "o RN e W drd e T L

(3057 | B9 = 12300] ioco & .25 112881 32 g o | /8 &3 1 &3 LT A

(365 [ 8BIYS j3308 | (OO |e2F |loed | Z8 w5 |8y 7| B LA

(325 | B0 RE [43c0 [Qo &3 |g235 | 24 o | /8 Ti S o AN

/335 | %0 o8 /5300 | yos |sos 1277 1 27 | gos [ /88c]| 7p Lgar e
(345 | Yo 94 /& 330 799 |&.2& |L28e | Z/ oDen | 1887 ZT CLER R
L3557 9/ 30 /7360 | /J00 |g2z |/.d90 | 2C 000 /8861 @I CeeIr
(G005 | It L5 /8300 o0 |g./5 | L3307 | 21 Sos |27 | S¥ | Sestx

fdin | 92,02 2930<] soo lase | g3oc | Z5 o.cn | 7897] 52 CLLF R
/4257 | 92 45 oo | yoo |\ esgo | [ 240 | 30 ooy | [joi#| <L Cgen 2

IF35 | 90 &2 21835 7O V£ /B | L3p5T| 35 DD 75 & L2 | gpm g

[4 G | 92 55 = TOO 7O | &l | /324 | So 0.00 /5. K &/ D

y e . — - — - — — —_ — e R LS
Water Quality Meter (SN) LD TIOE gL

997

L F prn ) Eowi it prassibLe

PAGE_2_ OF_Z.



"

Dateb 2AA-O5

" Method

Type:
* :frotat well Depth 0D): DY .56]
Jstatic water Level (WL: 1 DB
" “JOne Casing Volurﬁé(gia{@ ] 2l

o -‘-T_eiraTechNus',_flnc. -

~ GROUNDWATER SAMPLE LOG SHEET

Project Site Name:

Page \ of _

' NSWC.CRANE, SWMU12 - Sample IDNo:  126WT 55 b 3

Sample Location:

' ProjectNo.: . -

(] Other Well Type: "

a ‘Domestic Well Data o
X] Monitoring Well Data

‘N6878-CTO 0357 12MWT THG
R Sampled By:. -
. C.OC.No.: 5;2‘[5
- Type .of Sample: L
[X] Low. Concentration

o High Concentraﬂon

] QA Sample Type: .

\ﬁog

- (Vi |sua])

“Color

(my) - - NA

Joate: J5-Q2-0 5

| Volume

‘s.c. Other’

' Method PM\’)\(&.\x\ [ .

Temp. (C) | Turbidity | - | satinity .

—

Monitor Reading (ppm)

Well Casing Diameter & Material |

g\\ ?VQ-

Séé Low Flow Purge Data Sheets

1stait Purge {hrs): YW\ 5

[EnaPurge (s VY © K
{Fotal Purge Time (min): \ (b 355

Coliected '

Explosives SW-846 8330

" INitroaromatics and Nmammes

"Preservative |- Container Requirements

a°c ' (2) L Glass Amber

o

) Volanles SW-846-82608

. acHa [ | _(3) 40 mi Vials

) B

- AN

gad pump mtake @

'Qyplicate lp No.:

'Sign: . ):




Tetra TecnNUS, ine. - LOW FLOW PURGE DATA SHEET

 PROJECT SITENAME: - NSWCCRANE U WELLID.:
PROJECT NUMBER: ~ Nes7s . S DatE:

~ Time | WaterLevel | Volume | Flowrate ] pH |- Cond. | Turb. | DO | Temp. | ORP | =~ Comments _
RGNS e O GRS SER sl e SRS ) B e G )
YANS ' ' - ~ ' =S oo e |
RES oS | Ve.50/9856.71 . Seew |
1N2DE 23N Ve OaNI%. 6 v ' '
1945 .29 V. I\ . S| 1
1855 ENVUHEATEEREEE N
1505 BN | 16 [ 206 M ‘
1515 2.6 [11%.29[ 21 3.2 [Overo Sdotrb evw Ny
\E 5 2.9 [ 12,0618 Moo~ '
1.5.258 .0\ [ 1b.0%[29. 1 v
159 S 3.3 1b.03 22\ ”
V555 .32 [15.97 [\ & i
VOB ‘a.?? §&qu% aaa.j o
Vo V5 . 15.96 | 2,
o IAPYEARE-~TA
135 %9 [Vb. 92 32063
1SSt QA0 110 .57 DT
oD
q

om— — - —

SNNO —_ LNy
WO — S\ 31
NO - A0
WO (.2 | .S\
AR Y] S03
A A i u")%&
YOO Ly
NGO NS
JEC1eY d4 oS
NCRD A SR
\Yo1®) 2ANS |
l®&20)] S
1D NS0
VoD .59
e WY \60 -:L(ag
Vo (o YO e 1 PY=
)feYe) M "

vl

-

olCK|C

(npe

\

69@??%!@@’

D\

O

p P
b

5

&

inif\“i‘

| c
blebpblobplob e

)

o

9

ife
5

v fe

V58 Vo.6S5 32N
| lele)

¥116.67 22262 Qoo |

e
%
o
C

|

PoplebplobPloplolPP PR},

i(‘ﬁ\l
) O

. Water Quality Meter (SN) - ¢y K S A - Pump Intake R
~ Control Box type (SN) S 38T ' g » S - e
‘Turbidity Meter (SN) 9% Y 3= 750 '

 SIGNATURE(S)~ < ~ ))BM R S . | pAGg_aop_.g_‘




U Start Purge (hrs): \\N\NOS =

Sy Total-Purge Time (mm) %O

‘-,qu'_m-rea, nus,ne. - GROUNDWATER SAMPLE LOG SHEET

Page_\ of
Project Site Name: . - NSWC CRANE, SWMU12 " Sample IDNo.:  12GWT RO 3
Project No.: ' ' . N6878CTOO0357° = - Sample Location: - 12MWwT 3F S
o - e SampledBy: . (Goeaa N
[l Domestic WellData . -~ =~ S . -C.0.C.No.: 3840 '
- [X] Monitoring Well Data T Type of Sample: -
{J-Other. Well Type:’ R : [X] Low Concentration .

[ QA Sample Type: L o —'[1 High Concentration.

Qolor ‘ .
. (Visual).-

- ' Volume
IMethod Qst\— A ST

—

Temp. (C) | Turbidity - Salinity | -Other

: lMothr Reading (ppm):
"'IWell Casing Diameter & Material | , A A
. Jrype: » ?\/(__ o - Sée Low Flow Purge Data.Sheets
- Jrotat welt Depth (TD): Q3 5.2 Y I DR o -

.JA Static Water Level (WL) ‘-\_Loﬁ :
One Casing Volume(gal@): 1O M\

fEndPurge s V% ©5

Preservative Container Requirements _ Collected
|Ex"'os'ves SW-846 8330 - . | _(2) L Glass Amber - . P Ves ) no.
Nitroaromatics and Nitramines o - ) : .
fvolatiles SW-846-82608 - o). acHa | . (3)40miVials v T Yes //Mo

JFitered sampte Coltected Yes[] NX 12GWT__ "~ F

Be%(edpump intake @ AL, ao

Duplicate ID No.: -

[ S S




s 5l P e P s : .‘
eyl (FtiBelow T00 ] e e e n e S e A (rarern)

NTO) e ma/ e Caleitay i imy =
=t s ERIN QLR (G eSS b s MiVa = e

TetraTechNUS, Inc. - LOW FLOW PURGE DATA SHEET - - o
PROJECT SITENAME: ~ NSWC'CRANE - - o UWELLID: - NS ThwoI 2%
* PROJECT NUMBER: - 'Nes78 .. DATE: S-S
Tim'e. ~ Water Level 'Volumé_ 'FIwaat'e :.]p_H:‘:‘ . Cond. Tu_rbl. DO _ Témp; B ‘ORP - i ,.Cémfn.e'ﬁts

W

NN\ e T ) —_ - — - — - . - L T O e
S VS NOLNO NeQ Y RAO I B\ .30 | W0 MR NS 22[NR3. & <N\ € \auly  ©
NS N . \S AN NAD | A ol . 2O7 - QoY [ VS NN} W i
Y R S = G NAO DGOl . BN LS [ 2.75]1V5,%3[NA8, 5 N

RSl NS N5 QO 1.6 36T - DA NS 19672 1 W o Wna e >
“ASsS| = 503 QS 2621 AANF]| - 2.0 | VS.50[962.Y Noxteivng, |
\So 5 - bL-3> ] 20 2.3 .Qa9Y ~ 2\ YN 6 [Ys4/

ASVS | VD3I -2 Q0 =265 .39 Y T 2.7 [W10[929.9] Ndso~
Y535 = B\ | O .65 . AN} — 2,V [ NS, 02| Y37 91 gz

S A5 AANBS SOl 0 | 266l .3938] .S | 2.3 \A\\RY| 93/.7 "

YSSS Q. ] Q0 [2.66] .39 — 1233 [ Y™We7 9355 “

VERS 15 %% V-1 A0 |2/ .39 - AT\ X2193Y9. 3

VoS Ne. V% N | 90 [282[.393] V.2 12 3L J9.88] 9339 ¢
PDNs | — 26 Q0 13,0, 893 - 2.2 Y B0 Ha0.0 "
Deas N S NS 90 12 6% .93~ RS AN IR ECE “

Y25 RPN YW A0 [ 2.6 1.2943IN- | 2NV 9235 1

YENS ] N 39 VS22 A0 |26 .92V 3 T3 VN, Y6l 920:6 2

LR Vo Dl A0 [2.(a]l.3930 NN D2 I\ A0 Ha6.7? i

VIS Y. LS9 A\ 7.\ S Q 2.9 ] .39 — 2. 39 Wy M. § i

4 S N gD \%. 0 940 291 . a9 - D.0% [ MWL) [V6en ‘/

1351 YR.O6 1.9 | 90 569 1.899 = Q- %6 YNV SN "

2SS V6.0 LT A0 3.00 ] A Y. |96 [ 19-6/ 14911.9 ,

RER — D] 90 | 220,995 — QB9 /5| D)6 S )

Y55 -_ AN b | A0 [|B70l.299 ] -~ QB2 14,81 415,78 oo
Y6051 N\ . 29 2250 Ad [290l.8392 1 V.9 [3.37] /35.03[920.0 I\ S8,

Water'OuaIity Metér {SN) -
Control Box type (SN)
Turbidity Meter (SN)— ..

: Pump'lhtake

| Q.\\g;‘éj o 5§ 
333
NEN2-SEoy

siGNATURES) L X SRS e

~ 6. 307

PAGE_OF. ) .



T TotalVoI Purged( WLy -

o ' 'T_etraTééh‘NUS, ne.

'GROUNDWATER SAMPLE LOG SHEET

Page ) of D

_Project Site Name:

NSWC CRANE, SWMU12

- Sample ID No.:

12GWT W\ O

1 Project No.:

" [] Domestic Well Data . o
[X] Monitoring Well Data. -
{1 Other Well Type: =

. .N6878 CTO 0357

' Sample Location: 12MWT “\\
Sampled By:. - C:cs<f_'~ch\'—
C.0.C.No.: 5;14 fo |
Type of Sample: .

[X] Low Concentratlon

J QA Sample 'l_'ypg_ ,

0 High Concentration”

ethod: DMX N A\‘\x -

Temp. (C) | Turbidi

Salinity -

" [Monitor Readirig (ppm):

Well.Cgsing.Diahéter,& Material |

QY ey

- Sée Low Flow Purge Data Sheets

rotal wer Depth D) 26.Gol

Istatic water Level wLy: 19 ,S5] - -

. '. One Casing Volume(gal@io 3]
Jstait Purge sy OB 2D

JEnd-Purge (hrs): - \\ RO

Jrotal Purge Time (min): Y Q

- . Preservative Container Requirements .
E IE’(’)'OS“'e$ SW-846 8320 c (2)L Glass Amber
‘INitroaromatics and Nutrammes o - )
" Ivolatiles SW-846-82608 . e ] (3) 40 mi Vials

Duplicate ID No.:

JFiltered Sample Collected Yes|] Nc)j( 12GWT______ -F




" TetraTechNUS e, LOW FLOW PU RGE DATASHEET

. \

PROJECT SITE NAME: - NSWC CRANE 'WELLID: -~ Y2THNOLOo T WY\
PROJECT NUMBER: 'N6878 - ' DATE: SE-ad-os
Time Water Level Volume | Flowrate [NepH | Cond. | Turb. | DO Temp. ‘ORP Comments
RGN R i G B B e R T e RSy G| s e S |
OsAO ™. 55 L= - - 1 = ~ - = = = xax VN SR
O%2Qr 19. AN YD AP=Ye) — 1.55% | 98 V8% 10'2.00[38S 3 v M doveuss
OBAO] . 27 D NRO = 1.856 1 93 IN.S 1Ya-ONINID. 6 »
OHKBEQ . 2. 0% 2n \ DO SR 0 [N (] VNG| NN K aaxe
QDO Q. GO | T X AY=Ve) - BOSEeL GS I -aS I YISXXENDLO0 A\
CANO XD . T D L. Q N 1L 1,885 SE |INSK Y2.02] We-) W
O AN NG 2.0 | NSO -~ LS5l SO 1NN VDY VoD AR
OARO AN Yo . 5.0 3 ST - 1. 868N NNK VDR 3% 99.9 RN
1oael Q. Va3 EWe AN o100 i SV NG NOS NS B30I Q. D A
NS AN NO. O \ SO — L A5 7291 A0 (VOO INa. 2N 0 W
Noool 3N 26 N O o | 6O S5 = Q. O92IV2B6]13X0 \
Loyl DS, DX N2 0 [ NOO . SOV | = O\ N\2-239]672.F |
Yoao! 8N .Ng NENSYERNTY = 1282912\ 1O . (SIV2S\N b S /
ORI AN . A W“WLO L Ao - SO\ = Q.29 112.56199.9 |
Yol Yol UL WS O Nz |~ L5991 3N 109112609270
\OS O Dy . 85/ 1.0 oo 1 .ol 5291 V)X . 106211269 26.Y
vdoanl S, S0 .01 \® = 1.5\ [H.e2112.3)129,9
MIO | Y. S V.00 N ~ ORI N0l bl 1N2IB]29.D
NN ETEEEE 9.0 N [ . OS5I ] A.pl. o \B3.¥9]a3.9 -
NWaolad, 5 20.DL Nop | = 1.59919.2 1059 N30 B [ 0N wovong

‘Wéteroua'nty Meter (SN) - " TONDBEEN | AR

Control Box type (SN)

Turbidity Meter (SN)

. SIGNATURE(S):

SBN- SOy

o Pump IAntakAe' i

G

S NREN 0\&,\ \Divﬁ%

PAGE_D0F 3. .



BN 77 O

| tetaTechnus, e GROUNDWATER SAMPLE LOG SHEET

. -Pa"ge'_\-of S

Project Site Name: . ..~ NSWC CRANE,SWMU12  ~ "Sample IDNo.: 12GWT N a o3 .
-Project No.: . . N6878 CTO 0357 - Sample Location: . 12MWT 3\ - : .
2 D . - R : SampledBy:: - _ (roo~ON
.1-- [} Domestic WellData . - S . C.0.C.No.: L RAY 2

{X] Monitoring Well Data . - . . Typeof Sample: .~ - B
[]. Other Well Type: =~ - . L s - . [X]. Low Concentration .

[ QA Sample Type: - . s . [ High Concentration

B 7 NG DA’
fpate -2 -0 Y Color
Time V2SS ] (Visual
IMethod: & A~ 3N\ \ AN

(mg/L | @v | ma

[pae: S-2aa-05- :
IMethod: SN W
: 'IMorﬁtor-F'lea(ﬁng‘ (ppm):. =
fwet Casingbiaméter&' Material - ) N R - . .
Type: - b P‘V « o 17 see va(FIow'Purge Data Sheets
Trotal Well Depth (TD): B S - ' '
Istatic Water Leve! WwL: W. o1 -
one casing Volume(ga® YW\ 4] -
“Istart Purge (hrs): ONDO
" {End:Purge (hrs): - \ 220 v
rotal Purge Time (min) 2AN\0O f .
- Jrotar vol. Purged (g2 ) 2N -

Volume | Turbidity  Salinity. .

Preservative Collected

) L. - Analysis’
" |Explosives SW-846 8330
* INitroafomatics and Nitraminies . - » o . )
Voldtiles SW-846-82608 - . B 4°C/HCI e - (3)40ml Vials 4 Yes (N Y

Container Requirements

4°C ; : (2) L Glass Amber , ~"Yes)/ No

JFiltered Sample Collscted Yesu.NQ( 12GWT___ - F

aen'@dpumpimake@l aaLNE

Duplicate 1D No.:

Sl




Tetra Tech NUS Ine. 'LOW' FLOWPURGEDATASHEET - .

' PROJECT SITE NAME: NSWCCRANE -~ T WELLID: L VRGBT D
PROJECTNUMBER N6878 T, DATE: ‘ o

Water Level
athegb””é*féwMT@c”ﬁ R

T|me

L.".::‘. H%)E% A 2} '1 ,- Wgﬁg

A
g

-
=4
4
Y} 7
1 92 (} (&
1t -l

.

-

b Pl 5 JJU’("IU'

2/

7

C
S
F’,Q;C,C“-fcpd’.@\

LS = 2 276 1O MDY INS R 29F. ] o o W VRN

] o 7 Ne
| |-Cle

Water dtjality Meter (SN) O 533 YN - Pump Intake;‘; ' _ 'aq.-?-) ;‘5" ’
Control Box type (SN) Y- - o o S '. o C S
Turbidity Meter (SN) : asm 3= 9s0) o S
’ ‘ \Ab\*\at \"\k\gc\ﬂ\cf ‘ b\\r\(}'&, '

o SIGNATURE(S). >



. B .

; Method PPN

" _.JWell Casing Diameter & Material

- [one casing Volume(gali(}) .8

i End:Purge (hrs).
. [Total Purge Time (min): 72O
. Total Vol Purged (gal

E ‘TetraTech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

v Page \ of - 3 .
Project Site Name: ‘NSWC-CRANE, SWMU12 "Sample IDNo.:  12GWT Wy o3
Project No.:’ 'N6878-CTO 0357 .- _ Sample Location:” 12MWT 9\

o » . A - Sampled By:- QE 5 2D |

{1 Domestic Well Data . C.O.C.No.: - 32#3
[X] Monitoring Well Data Type of Sample:
I Other Well Type: {X] Low Concentration .
[] QA Sample Type B! ngh Concentratton
{pate: & - &C-D = Turbidity' _
Cofmime: NN 3T - (NTU) " NA.
W, >

| Turbidity’ |

[reros St e |

: "IMomtor Readmg (ppm): —

‘Type:' a'\\ ’ ()\/g

Total Well Depm (T0): &y, <o}

Sée Low Flow Purge Data Sheets .

Jstatic water Level WL AL - -

Istart Purge (hrs): N\© 2 O

NMNO

|votatiles SW-846-82608. .

‘ Preservative _ Container Requirements Collected” | -
. SW-84 ' e ~ -
- Exploswes 6 8330 - £°C -, (2) L Glass Amber No
Nitroaromatics and Nitramines . N . L -
- (3) 40 ml Vials'

.. 4°CHCY . Yes kN0

 JFittered sample Coltected Yes(] N?E( 12GWT

Bed@pump intake @ . & \ - Y

 Duplicate ID No.:




TetaTechNUs,Ine. - LOW FLOW PURGE DATA SHEET

PROJECT SITENAME: - NSWC CRANE. N - WELLID. \amw\ \\’1
,PROJECTNU_MBER:‘ . . Ne878 . R ... DATE: a\-os L

Time _Water Level ‘{ Volume | Flowrate | pH | Cond. | Turth. || DO {|.Temp. | ORP | Comments
g%ﬁ&s e\;% ’ii‘" Tow 0GRl il JM- ﬁisu wlsmS/cm)if Hlea(mgris)s giie‘sr“l35 MV F) s
Meor=-Ye! - = - O A TON N O
NYoNo .36V baldoo N[ D, SN LR

o580 N2 [Va. SR ang.y <o~
NS L-42 a9 v\ v

MNYO .09 132.52 1a2a.5 v

A\ RO S [123.55]233Y: 6 o

N 5. 23 |\a.57212232: 3 : I

NSO 5.20 [12.59[3A31.8 | < SN

\ %0 AN 1 .656
NYO e N7 | (Y%
A\ B0 3S-VS L L4
NBO 185V | - 695
VRO S\ | L 649%
RN AYETN - Y9
YBO (5N | L6490

)

™

'WQQQQMwT;

- kefelele ot fe b

', Wéter Qdality Meter (SN) A‘ (‘) ‘-\<.. 3‘88 \-\ }\3 ' | N Pump I.n‘fake. o 2\\, <
* Control Box type (SNY o 22T : S ST R
Turbidity Meter (SN) AR IR~ 4S50

.S‘,GNATU'?E(S)=//7 PQM S eagERorR




APPENDIX A.1.2

SWMU. 12
_ . ROUND 3
SURFACE WATER SAMPLE LOG SHEETS



Tetra Tech NUS, inc.

SURFACE WATER SAMPLE LOG SHEET

[ -QA Sample Type:.

Page { of ~_!

PrOJect Site. Name. - NSWC CRANE, SWMU12. Sample ID No.: 125w oe o3 L
. Project No.: N6878 CTO 0357 Samp.le Location: 12swisp 2.7 ‘

- ' Sampled By: A&/

@ Stream _c.o.c‘. No.: 3240

[} Spring S

01 Pond- ‘ Type of Sample'

] Lake- X Low Concentratlon

{1 Other: Rl ngh Concentratlon

FLow =
«/ P
3.5 2.5

- JFittered Sample Collected Yes[ ] Ncy(

o

’Scc/f?"r |

Duplicate ID No.:

-

Time: .~ 0 ) 1 n :
fpepth:_ seemmes Jen - | Aimi0 | 24 | 2¢5 | 92| —
: LA e ol , ~30 2l |2 (98 | —
[Metbod D,-co t Cles= | 70/ a 7530 | Tl [ 269 193] —
) D Analysus . . Preservative Container Requirements Collected |
Exploswes SW-846 8330 ' 4°C _(2) L Glass- Amber es/ No
IMiscellaneous Explosives’ 4°c (2) L Glass Amber Yes / Qo) ‘ S
- [rotai Metals SW-846-6020 & . e ' _ s B
" |Toatl Mercury SW-846-7470A 4’C/HNO3 7(1)LHDPE Yes .,/' @ A
. ‘Jpissolved Metals SW-846-6020.& S _ e e - 1.
: . - . | . Y. Vi .

- ' JDissolved Mercury SW- -846-7470A 4 C/HNOS , (1)L.AH[?P,E_ es @) :

- Nitrate & Nitrite (as N) EPA 353.2 °C/HZSO4 ~ (1)L HDPE:- Yes /q@0/ |.
JAmmonia (as N) EPA 350.1 4°C/H2S04 (1) L-HDPE! Yes /@da)
{semivolatiies sw-846-8270C 4°C (2) L Glass Amber Yes /&)

. |setected ton Monitoring 4c (2).L Glass-Amber Yes (Noj |
"~ [Semivolatiles SW-846-8151A. - 4°C - (2) L Glass Amber. Yes / Qo

' Signature(s):

T’



N

1Depth: . s~ 0/2.4‘4(4(
, Method D/»([ < -
B : Analysus . Préservative | - . Container Requireménts “.Collected ']~

- Explosvves SW-846 8330 4°C (2) L Glass Amber.+ . (Yes)-No- |
‘IMiscellaneous Explosives £Cc - - {2) L Glass Amber Yes (NoJ ] ..
JTotal Metals SW-846-6020 & e T e [ )

. -JDissolved Metals SW-846-6020 & T i e
{oissolved Mercury SW-846-7470A . . FCMNOS ()L HOPE -

- INitrdite & Nitsite (as N) EPA 353.2 " 4£°C/H2504 - (1) LHDPE . ~

- }Ammonia (as N) EPA 350.1 " 4°C/MH2S04 (1)L HDPE.

_ {Semivolatiles SW-846-8270C - 4°C " (2) L Glass Amber. -
{Selected lon Monitoring 4°c (2) L Glass Amber -

Tetra Tech NUS, l'nc.v 4

SURFACE WATER SAMPLE LOG SHEET

Page _l_ of _L

. Project Site Name:

NSWC CRANE SWMU12

Project No.:

N6878 CTO 0357.

. [ ‘Stream
] Spring
[1 Pond
) Lake
1 Other:

i ZQA-Sample.T ype:.

~ ISemivolatiles SW-846-8151A -

Sample 1D, No 125w //0 3
‘Sample Location: 12sW/sb //
Sampled By: - Ja /Z”‘ .
C.O.C. No.: j?_¢°
Type of Sample:

{X] L.ow Concentratlon :
[]' High ancen_tratzon

" JFittered Sampte Collected Yes{ ] Nc)(

Flows

O 2,52,¢e5 , -,6_“5‘
~-is:c./F.0’f’

12SW,

e

‘Duplicate 10 No.:

4°C .

0.5 O

FO

" (2)L Glass Amber

Slgnature(s)

-




Tetra Tech NUS, lnc.- :

SURFACE WATER SAMPLE LOG SHEET

0 QA Sampié T'ype:

Page , of i
Project Site Name: 'NSWC CRANE, SWMU12’ Sample ID No.: - 125W 4 © 3
Project No.: .N6878 CTO 0357 - Sample Location: ' 12sW/SD-{ 4
L : o ' Sampled By: Y res
f] Stream - C.OcC. No.: 32 G0
{1 Spring - I
[l Pond . :- ‘ Type ‘of Sample A
0 Lake - L o ~[X] Low:Concentration
B Other Drasinage - - j),-{({. : a .ngh Conc__ent_ratlon ‘

{Fittered sample Cottected Yes{ ] NapK

Ftov

/-{}:/ﬁ,

MS/MSD

- Duplicate 1D No.:

12SW

. Depth: - Senines
Method: ‘DMA‘::J‘
. Analysus . Preservitive |- _'Container Réquirements: _ Collected ~
! Explosuves SW-846 8330 -4°c - (@ LGlassAmber . | (}/ No |
*IMiscellaneous Explosives . . 4°C (2) L Glass Amber . . . Y_es IR <5}
|Totat Metais SW-846:6020 & orn B ~ " @
[Toatt Merctiry SW-846-7470A 4CANGS (‘)L”DPE . Yes (%Y1
* IDissolved Metals SW-846-6020 & - T e ( 7"'
; Dissolved Mercury‘SW-846-7470A 49”.'“03 1 (1) L HDPE ' i ) \‘(es. _No' ~'
: INitrate & Nitrite (as N) EPA 3532 . 4°CIH2504 .. TmimoPE | Yes /)|
- jammonia (as N) EPA 350.1 4°CH2504 (1)LHDPE. - | Yes /(NoJ}
Isemivolatites SW-846-8270C ©C (2) L Glass Amber Yes /(Ng//
“JSelected lon Monitoring, 4°C . (2) L Glass Amber Yes (N’ |
. JSemivolatiles SW-846-8151A "~ {(2) L'Glass Amber.

U] -



Tetra Tech'NUS, Inc. * - SURFACE WATER SAMPLE LOG SHEET

Page __/_ :
] Project Site Name: 'NSWC-CRANE, SWMU12" Sample ID No.: .,fzsw 24,0‘ 3.
~ Project No.: ._N6878 CTO 0357 ‘Sample Location: 12sw/SD 2 4
. e Sampled By: - J& [
f Stream c.o-.c‘; No.:. 324 o
i1 Spring
" [ Pond Type of Sample
[] Lake [X] Low Concentratlon
(1 Other:

a ngh__(_)oncentratxon '

1l QA Sample Type

_1Depth: Sz/ﬂ'fdaf..
- Method: Desesi~ .

m——

Analysis "1 -Preservative | " “Container Requiréements Collected
lEprosnves SW-846 8330 | ac -. {2) L Glass Amber es) No |
Miscellaneous Explosives . R O 4°C . ~ {2)L-Glass Amber es (NoJi:

: Ig;‘:;m:‘,;‘sj g},ﬁgﬁg&.. | 4°CHNG3 . (LHOPE Yes (NoJ.
s Morogy W 64 7470K famnos (ehore: o)
- INitrate & Nitrite (as .N) EPA 3532 4°C/H2S04 (1) LHDPE ~Yes 0
JAmmonia (as-N) EPA 350.1 1 4°C/H2504 (1)L HDPE. “Yes /(No
_ISemivolatiles SW-846-8270C . S ] - #¢c ~ (2).L Glass Amber < Yes ¢NoJ |
Jselected lon Monitoring -~ . . . 4°C - (2) L'Glass Amber " Yes:IhNe' )
(2)L Glass Amber: = ) Ye )|

o Semlvolaules SW- 846~8151A

{Filtered Sample couec:edww . 12sW___ F I

Vﬁ'5,9f~/.

p= 0,02 035 042,00
- (023) 0.6 o
V d?)fcc/-(-/ ot Z.("‘/ffc ;

11369 gp

5,Si§nature’(§): -

i

Duplicate ID No.:




“Tetra Tech NUS, Inc.

SURFACE WATER SAMPLE LOG SHEET

[l QA SampleType:

: S/2ofos. ] Color
frime: . o970 . ] (visuab

Page ( of /
| Project Site' Name: NSWC CRANE, SWMU12 "~ Sample IDNo.: 125w '2503
‘Project No.: .N6878 CTO 0357 .Sample Location: 12SW/SD Z 5~

o R Sampled By: J& J7

f Stream ‘COC.No: 324°

{1 Spring '

-] Pond. Type of Sample

Hig ‘Lake - [X] Low Concentratlon

0 Other: . [] ngh Concentratlon

S YA, e

s Rl B

] ) . Preservative |- Container Requiremerits . cted.
JExplosives SW-846 8330 - 4°c (2) L Glass Amber sy No
“IMiscellaneous Explosives -~ . 4°C (2) L Glass Amber ST "Yes /@
Jrotal Metals SW-846-6020 & o ’
[roats Meroury Sw-sa6 74708 4°GHNO3 o L HDPE | es @ |
‘[Dissotved Metals SW-846-6020 & o _ ' ;
Joissolved Mercury SW-846-7470A . 4CHNG3 (yLHoe o Yes _ |
- Nitrate & Nitrite (as'N) EPA 353.2 4°CMH2S04 (1)LHDPE _ 1 YesqNeZ |
* JAmmonia (as N) EPA 350.1 _4°C/H2504 - (1) L HDPE., ‘ | Yes KNO. -
Jsemivolatiles SW-846-8270C . _4°C (2) L Glass Amber- Yes / Q9.
{selected lon Monitoring .~ 4G . (2)L Glass Amber Yes ONZ]

- Semivolatiles swmwm i

) F Itered Sample Collected Yes[ 1 NobK
| rlew s

w zq'
S R

et o—é'.é%/f(c

123w : . ___-F

Flovy 47,474 gpm

Duplicate ID No.:

‘ ‘Msmsp |

Signature(s):.




S S

TetraTechNUS, Inc.  SURFACE WATER SAMPLE LOG SHEET

Page ! of |

Prolect Site Name . NSWC CRANE, SWMU12~ - N Samp'!é IDNo.: . 12swZ270%

“ProjectNo.: © _Ne878 CTO0357 - = Sarnple Location: 12SW/SDZ7
o e . o SampledBy: = J& /7=

§ Stream - S . C.OC.No: 324°

1l Spring S o |

gPond . . - R Type of Sample: ~

Qtake- . . . . - =" . - “[X] Low.Concentration

h 'cher. _ o : , . [] High Concentration

- [ QA Sample Type: L 5 ' S ' '

e R

. ) - Preservative :| - Container Requirements®

Exploswes swsg468330 - . .}V . «c | (2) L Glass Amber
Miscellaneous Explosives. . * : “4C . f . (2) L Glass Ainber

JTotal Metals SW-846-6020 & S ‘

JToatl Mercury SW-846-7470A

“Dissolved Metals SW-846-6020 &

- [Dissolved Mercury SW-846-7470A _ '
- INitrate & Nitrite (as N) EPA353.2 4 C/H2$O4 ' (1) LHDPE
JAmmonia (as NJEPAS350.1 ~ - - - | | 4°CHH2S0O4 .~ ()LHOPE.
‘Iserhivolatiles SW-846-8270C - R E 4£C ' . {2) L Glass Amber
Selected ton Monitoring. - D S o ~ (2) L Glass Amber
Isemivolatiles SW-846-8151tA° . - | - - 4c | .(2).L Glass Amber.

- gcminog. |- " (DLHDPE |

- 4°C/HN03 | - (Lhoee

|Fittered Sample Cottected Yes| ] N 12SW__ T F

F 'wé/ |

71 xZ° &-&ﬁ#‘é‘*‘@

3,(,4,/95&

.+ 26,940 9pm

{ Signature(s):

e

Duphcate 1D No.:




Tetra Tech NUS,

SURFACE WATER SAMPLE LOG SHEET

n QA:_Sa'mple Type:

o ‘Inc. -
R Page of _L
‘ Project Site Name: .. NSWC CRANE, SWMU12’ Sample ID No.: _1zsw.§‘la 2
' ProjectNo.: N6878 CTO 0357 * Sample Location: 12sw/sD 3 {
' " ~ Sampled By: NK 7
[} Stream - .C.OC.No: 2320
[ Spring’ ) R
fj Pond _ Type of Sample.
-] Lake o . [X] Low Concentration
I Other: Drarange Did C {1 High Concentration

ot
5_’10pr

MS/MSD

Duplicate 1D No.:

, H | Turbidity
Time: . ///0. (Visual) | (5.U) - ' (mV) ‘NA
; Depth s 04/‘405‘ Jea . S
,‘ eAr N
: : Analysas . Presérvative’ Container Requirements Coliected
Nexpicaives sw-s46 8330 ~4°C - @ LGlass Amber - - .. & Yes/7 No” |
Miscellaneous Explosives _ -4°C (2) L Glass. Amber . ] Yes KoZ |
Total Metals SW-846-6020 & e . ves /G |
“JToat! Mercury SW-846-7470A 4'CHNG3 M LHDPE : Yes_ ! e
|Dissotved Metals SW-846-6020 & - | s e ‘ @‘
AIDissolve'd'Mercu‘ry SW-846-7470A #'GHNG3 B ' ~(1?_LHQ?E_ -_Yes g |
' * INitrate & Nitrite (as N) EPA 353.2 4°CM2804 - (1) LHDPE ves {No/}
_ JAmmonia (as N) EPA 350.1 4°CH2504 (1) LHDPE. " Yes ANo/ |
_ Semivolatiles SW-846-8270C £c (2) L Glass Amber ves /QNof |
{Selected lon Monitoring - 4°C - (2) L Glass Amber Yes NNoJ |
JSemivolatiles SW-846-8151A. - 4°C _(2) L Glass Amber. Yes ANJT| -
: Filter_ed,Sarjnpl'e Collected Yes | N;(q' 12SW__ __F




P

)

TetraTechNUS, Iné. ~ SURFACE WATER SAMPLE LOG SHEET

| Project Site Name: -
Project No.:

: [] ,:Stream

fl Spring
1 Pond,

- f}-take:

' Other: ~ _
0 QA Sample Type:.

s
IDate:

. NSWC CRANE, SWMU12’

"'Page___/._éfi:.'

Sample ID No.:  12SW 34'0 2.

Sample Location: 12sw/isb 3 ¢

N6878 CTO 0357 -

Sampled By: 3G/ PAA
.C.0.C.No.: 3240

“Type-of Sample:
[X] Low Concentration

D‘/}iﬂ&f{ /J)f"‘tl"

.- [1 High Concentration . -

“Method:  Dsece £~

{Time: . /o2'¢ . (Visual) @y | Na
{0epth: = Sutcacas - S/ -

: v;/'7 7

. '] . -Preservative . _ Container Requirements. | -Collected

t 4°Cc (2) L Glass Amber . Yes YNo -

"Miscellaneous Explosives 4°C (2) L Glass Amber - Yes ((No)
- Jrotal Metals SW-846-6020 & 0 _ o unoe : _
{roat Morcuy SW-846.74708 4CHNO3 ) A(1),L HD.PEl . ves /(N

X ~'|Disso,lved Metals SW-846-6020 &

JDissolved Mercury SW-846-7470A .

- 4°CMNO3

L {()LHOPE

Tapar
134

BTES

w- L5
o ol .
Vv .= ¢t/ s=c

Dupilicate ID No.:

INitrate & Nitrite (as N) EPA 353.2 4°C/H2S04 . (1) LHDPE _ “Yes {NoJ
JAmmonia (as N) EPA 350.1 4°CMH2504 (1) L HDPE. Yes { No/
. [Semivolatiles SW-846-8270C 4°C_ (2) L Glass Amber .~ Yes % .
~Jselected lon Monitoring 4°C - (2) L Glass Amber Yes L NOJ]
" JSemivolatiles SW-846-8151A. -(2) L Glass Amber ' '

‘Signature(s): .

' \-les‘—/@l' s



APPENDIX A.2

SWMU 12
~ROUND 3
CHAIN OF CUSTODY RECORDS



_' ;.RAT_ECHNUS' iNc - - cmmorcysmov .I NUMBER 324' : .|g‘ PAGE /"or= ‘

[ PROJECT NG: ¢To FACILTY: T PROJECT MANAGER PHONE NUMBER “TABORATORY NAME AND CONTACT. T
6818 357 . A/SWC CA’4A/A= RALPn Basinkl - | (412792~ 8308 , lAdc«S///uGH Beewr/cs S
_SAMPLERS (SIGNATURE) o . ..} FIELD OPERATIONS LEADER " | PHONE NUMBER _ .| ADDRESS. ~ :

TzrRy RoiAm~ (412)92' 8857 _9g0; 5 %4’/(/‘.:)/ S"‘

TR Fox dim ch.‘x ot . [ CARRIERWAYBILL NUMBER _ ' TCITY, STATE.

Fé’p E)( Aez 34‘4’7 8/35’4775' Szﬂrrzﬁ WA fa/OB

'PLASTIC (P) or GLASS (G)

~] CONTAINER TYPE - 7 / / ', / / /

STANDARD TATE] s
} RUSH TAT o K

PRESERVATIVE

AENR D e O Ore D |

n:
-
w
>

COLLECTION METHOD, - .

MATRIX (GW, SO, SW; $o,;d¢. |
‘GRAP(G)

~L(_)C.AT:IQN_'ID o
ATO,P,.DEPTH'(F'T)" C e
ETC)

_COMPI(C) 5

™ME | SAMPLE D

'BOTTOMDEPTH(FT) -

|
!
53

57 . T [12MwWT
“,5./19 CEETN Jz.cswr//os-, " :.'41:

Hs|1300| 1z2Gwrizos 24|

i
!
¥

s 1703| 12 GwWr/003 ’,f‘;";’

G|
s 1810] _12Gwr3803 - |E58| - |- |ow

DS ms/msp. )

%

S20los4s| 12 swz103  [ES5h[ = |- |
Sz0|090s 5-/2$N//a3 - Z,‘}‘,“ - | = |sw|

4o ‘byss. 125 2703 ’§z§£‘4{ S B )

%0 /_0/-5_' /2 SI«/O,90‘5 - ‘Izg:; - |- -‘ Sw

1860ls030| 12 skrges  [ZE = [~ |sw

125W

5720 [99S| /2 $W3402. 5Pz | = | - |sw
' FELY4

'70 ///0 /25k/3/02 - Vet = = |sw |
‘%0 0000 /2F005‘2005'o/ Qc | — |- |sws/ ‘/-‘4;;«;,‘-,2703

o ",\ "f\ .0 '.‘.m.-G\ -6\[6\'-1:.6“6\]6‘-“:"?

g
2
<
2
8
s
£
2
2
2
2
p-B
2
2
2
2.
Z
2.
z
2
1.

1. RELINQUISHED BY DATE TIME RECEIVED BY ' ' ' DATE | TIME
'%%’744‘.//- | s-20-05| /930 __frpceds A’A’/’Ia 5 £-20-05 | 730

2. RELINQUISHED BY < . DATE ) 1 TIME 2 RECEIVED BY - . DATE TIME

3. RELINQUISHED BY - ‘ ) DATE , TIME 3. RECEIVED BY ‘ C o DATE TIME -

COMMENTS

ey ﬂ’“\ )

_FORM NO. TtNUS-001.

DISTRIBUTION: _ WHITE(ACCOMPANIESSAMPLE) T YELLOW(FELDCOPY) . PINK (FILE COPY) . ' 4/02R -



- “_RA TECH NUS, ING.

CHAIN OF CUSTODY

S [ NUMBER

PAGE _L OF oy -

PROJECT NO:
&878_

cTo

FACILITY '
A/SWC. C RANE ."

' ‘. PROJECT MANAGER

"RALPA - aqsuvsk)

ONE NUMB.ER -
/2) 927 8308 |

LABORATORY NAME AND CONTACT

*./| SAMPLERS (SIGNATURE) - -

:RUSH TAT [J).

. STANDARDTAT‘@. o

" FIELD-OPERATIONS. LEADER

' TERRY RSIAHA

P

C4/2-) 921 8937 :

HONE'NUMBER - ADDRESS

,(Az/cks y //4/5# P,q £A/ r/cé'

‘940 S, HARN@)I S‘»‘

ap CARRIERMIAYBILL NUMBER

78 -“"8??7 835 4737 |

FED EA/,

. CITY STATE

SEA 7'7'.44" /t/d’ 99/08

: E] 24 hr.

_TIME_|

E_'j 48___; Y

D 72hr

SAMPLE D

D Tday [ 4day . |

OCATIONID "~

)| L

‘_TJOPbEPf_H_’(k—#T)_' CoT :"t

'BOTTOMDERTH(FT) | -

| MATRIX (GW, SO, SW, SD; dc,' _

[ COLLECTION METHOD T

‘GRAP(G) - - o

| comp(c) . .. - ._A_.l_.__.i:

~CONTAINER:TYPE .

TN

 PLASTIC (P) or GLASS (G)s..‘..‘?'.-’ -‘;,'fl r S }.%' S/

PRESERVATIVE A S S

7 /_/ /

q.‘s/s W

zawrz3o3 L

7'Z

[126W7 220%

hy IZMW
22

1Hes |

126wr4703

.' 12M 7|

T4

| J627

/Zéwr'o9 o3

T 1zmws
\rog |

O Do msimse |

Hilssz0] 126wr ocos 125 - | - law] .
21 | 9000 V/ZFDOSZIOSOI;_. el - |5 lang --.:°,££w70603

loa3e

_l26WT3001

Jt2mintl
T30 |

OAILY

o3

126WT/703

{2m]
g2

lew |

So- IOOml c.-oncclé,.{_- ;

logsol.

/ZGW?"/éOS

V-2 S
AT il

law

0900

/2 6;«7‘/803

12Mn/)

e

T2z

0948

/2 G 70303

l-rﬂ.? ’

152,

/32:

: -/261’(/7'1’203 .

ERIETE

7_ 2.

=T

e

g5

N2 EHL T 3203

| 7'32

‘-Z

ﬁg;r“fgsfvoyhd:$§;;;_;;§5¢hpg4s;r¢E5SV¢«aququfm§ERsy,sfg;.

N N T T L S D O

. RELINQUISHED BY’_/ : .

DAT

5-2.5‘" 05

TS T

1. RECEIVED BY

~TRATE T
- 523-—a$'

TTIME -

. 2 RELINQUISHED BY

~ | DATE.

e TIM_E: .

2 RECEIVED BY

/‘2‘05/(‘44 [Xﬂ/df.f .

DATE .

TIME

e RELINQUISHED BY

DATE T

TIVE

5 RECENEDBY

T OATE

/Poo’ |

TIME

4/02R
FORM NO. TtNUS-001

' COMMENT - T A —
~ DISTREUGN WHITE (ACCOMPANIES SAMPLE) | .‘_YELLQW(FI‘OP;{).: =T "~ PINK (FILE COPY) -



I.E .’R_Afgcﬁ‘ﬁus INC.-

CHAIN OF CUSTODY

.INUMBER - 3246

| PAGE / op""-'

PROJECTNO:  ¢70 | FACILITY:
Ga87Z8 g7 -

PROJECT MANAGER -
&uw 54:1,«/3'«/

| PHONE NUMBER

LABORATORY NAME AND CONTACT,
LS / A/M// PA’JA/ 7’/ch

[ SAMPLERS (SIGNATURE)

A/ sSuse ("/?A,vc

' FIELD 0PERAT|0NS LEADER

- (gl2)921= 8308
" PHONE NUMBER = "~ -

(4/2)92/ -883 7

;ADDRESS G

GLO- S ///kf/\/dy S'?‘

; A_CARRI RIWAYBILL NUMBER

. m#'aéz

‘.-ra'o‘ £y

7 9/3:5' 47(5’9

~CITY, STATE -

SEA -r'7zzf /r/»4 .98/d8

ms  ,

1 STANDARD TAT‘E’
RUSHTAT(]

[T 24:hr. E] a8 br. O 72he°

L'(:)C'ATIONID" Lo

| ‘TIME: "SAMPLE ID.’

O 7day [ 14day .|~ |

'BOTTOMDEPTH (FT). ™ * ©*
GRAR(G) | - . .

“TOPDEPTH(FT}

| mATRIX.(GW, SO, SW; ;_s'r.)}.écﬂij _
|.COLLECTION METHGD ~

LETC)

' COMP (C) .

‘|- CONTAINER TYPE. :

5 "PLASTIC (P)@r GLASS (G)

z}' PRESERVATIVE : : ol

)70z | zzayrZaog

I2aw
r 28

O
I
S

75| /26k/7' mosl o

- Y2anl |-
|\ rIa

G/ |

|//357| " j2aWT4/03

tzger]

| - Gk

3 1/330| /26w7 3163

L (126
- R

L 720

' Gln/

/2& i/ 73;343 .

L=
25

o o0 o |

G/

o 1 [ [N [ oo conTamers

T RELINGUISHED BY

~TDATE

: TME
5-23-05

/900 |

1 RECEIVED BY

2 RELINQUISHED BY 7~ 7

DATE

TTIME

2 RECEIVED BY

ﬁzzf,ou .»_‘:X/,fzs.r .

TIME™
/999

: “BATE
5/23 oS

DATE 7 TIME ..

3. RELINQUISHED BY _

DATE “TIME

3. RECEIVED BY

DATE TTIME

COMMENTS

.DISTRIBUTION:

"WHITE (ACCOMPANIES SAMPLE)

“VELLOW (FIELD.COPY)

"PINK (FILE COPY)’
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SWMU 12 .
ROUND 3
WATER LEVEL MEASUREMENTS



-'t Tetra Tech NUS, Inc. ~ GROUNDWATER LEVEL MEASUREMENT SHEET

38

T

Project Name: NSWC CRANE . - Project No.: ) N6878 -

Location: . swMuUu12 . Personnel: . “T. Rojahn/J. Goerdt
| Weather Conditions: Mostly Sunny, 70°s’ - Measuring Device: . M-Scope '
‘Tidally Influenced: Yes | No.X_ ~ 'Remarks: -

12MWTO1 5/18/2005 . 7 |- - 0 ) N . 717.60
1oMwTo2 | sisr00s | 1034 725.64‘ : 29.00 825 | NA 717.39
12MwT03 | smso0s | 1047 | 734.44- 26.00 1529 ‘ oNa | 7eas
_ 12MwWTo4 | snao0s | 10aa | 73074 | 2s00 1329 | “NA o . 717.45
C12MWTGS | 51812005 1040 | ° 725.36_ c2s00 | _8.41 N 716.95
12MWT06 | 5/48/2005 | 1104 72670 - 2400 ] 1018 NA 71652
“12MWTO7 A.zsn'a/zoos - 1102 72840 ¢ | 2500 1262 NA | 71578
12MWT08- 5.3/1'8/2005. o015 | 72883 | 2400 ‘ 127 . NA - | 716.12
12MWT69 5/18/2005 | 1025 - 72800 . ' és.oo o 1237 CNA '71‘5..63
12MWT10 | s1ai2005 | 1013 72668 25.00 1347 NA | 7135t
12MwT11 | sra00s | oet2 | 74079 1 2500 | 13.01 N "72A7.78‘
12MWT12 ‘_ 5182005 | 0914 74166 - 2500 | 10148 NA . 73148 .
12MWT13 | 5/18/2005 | 0834 73581 21.00 - 483 - NA,._ 73098 -
12MWT14 | 52008 | o002 |. - 73867 | 2600 2128 NA 71539
omMwTis | siaoos | ooos | 73674 2500, | 1824 oA | 7eso
12MWT16 | 5182005 | 1110 § aser | 2500 . 212 | © NA 72435
_12MWT17 | 5/18/2005 |- 0931 74723 - 00 | 2373 NA - 72350
12MWT18 | sr18r2005.] 0927 | 74594 200 | - 2268 ' NA 72326 -
“12mwTie | snaizoos | oss7 7689 | 27.00 27.68 . NA 71921
“12MWT20 -5/18/2005 - 0935 A 74656 %00 | 2545 - NA . 721
12MWT21. | 5/18/2005 | 1053 73772 25.00 fod6 - ‘ na | 71828
12MWT22 | 5/18/2005 | 1019 73074 |- 2500 1710 NA | 72264
12MWT23 | 'sms005 | 1002 | . 73975 300 | 21.89 NA - 717.86
12MWT24 | 5/18/2005 | 0957 I 7a060 31.00 3235 | na ] . 70825
12MWT24A | 5/18/2005 | - 0953 74053 | 54.00 34.93 . NA 70560 . - co

* All measurements to the nearest 0.01 foot ' : : Page 1 'Of 3



feraTeennus,ne.  GROUNDWATER LEVEL MEASUREMENT SHEET

Project Name: .. NSWC CRANE - , Project No.: N6878
Location: - .-SWMU 12 ' .. Personnel: ©T. Rojahn/J. Goerdt
Weather Conditions: . Mostly Sunny, 70°s __ Measuring Device: . M-Scope
‘Tidally Influenced: Yes No X_ : " Remarks: _
5 TR e ‘ T T 7 ‘ : S —r B P
2 2 4 MRS ' 3 * % : & 5 B : : 5 3 =
: £ 3 4 ctamb o 32 n
ol : ; fleeti o ? _ ! : : E < : X
e atieuh i A = = : ety : S e
12MWT25 | 5/18/2005 | 0825 | 74866 - 26.00 16.55 . NA . 73211
12MWT26 | 5/18/2005 | 1118 . 74372 . 25.00. 1002 NA | 73370
12MWT27 | 5/18/2005 | 0828 740,52 2600 | 918 "NA 73134
12MWT28 | 51872005 | - 1115 74553 . 2600 18 NA 733.73
12MWT29 | 5/18/2005 | 1043 731.23 " 89.00 5983 | N 671.40
12MWT30 | 5/18/2005 | 1027 72789 | 9050 9256 NA -] 63503 _ {
12MwT31 - | 5/18/2005 | 0904 | 73675 " 8800 | 6787 - "NA |- 66888
12MWT32 | 5/18/2005 | 0939 74744 10000 - | 8475 NA 662.69°
12MWT33 | 5182005 | 0830 74049 95.00 . 4134 NA: 699.15
12MWT34 | 5/18/2005 | 0954 740.52;‘ | 8700 . 87.98. NA | 65254
12MWT35 | 5182005 | o921 | 73464 2700 . 1211 NA 72253
12MWT36 - | 5182005 | o924 | 73863 - | 2600 14.12 : NA 72451
12MWT37 | 5/18/2005 |. 0945 73877 | 25.00 2598 ] . Na 71279
12MwT38 | 5/18/2005 | 1031 72803 . 25.00 969 . - NA " 71834
12MWT39 | 5/18/2005 | . 0949 | - 73764 | 3500 © 3556 . NA 702.08
12MWT40 5/18/2005 | 1008 " 727.50 29.00 23.04 NA 704.46-
12MwT41 | sn1er2005 | 1120 | 62297 3500 - 19.75 - NA 603.22
12MwT42 | snero0s [ 1038 | 72022 | 2900 169 NA | 70853
12MWT43 | 5/18/2005 | 1355 . 679.01 81.00 78.19 NA 600.82
2mMwTas | sMg2005 | 1127 62669 | 3550 26.14 NA 600.55
12MWT45 | 5/18/2005. | 1258 691.07 25.00 " 1562 NA | 67545
12MWT46 | 5/18/2005 | 1302 67567 | 2450 " 1580 CONA 650.87
12MWT47 | 5/18/2005 [ 1306 663.12 - 25.00 14.00 NA 649.12
12MwT48 | 5182005 | 1309 650.05 30.00 . 3036 NA . 619.69
12MWT49 | 5/18/2005 | 1317 619.25 30.00 © 2624 , NA 593.01

* All measurements 1o the nearest 0.01 foot

- 'Page20f3



| T [erenus. . GROUNDWATER LEVEL MEASUREMENT SHEET

Project Name: NSWC CRANE " ProjectNo. - . N6878
Location: - » swMuU1:2 Personnel: 'T.,Rojahn/J. Goerdt
Weather Conditions: - Mostly Sunny, 70°s L Measuring Device: .. M-Scope -
“Tidally Influenced:  Yes No.X_ _ Remarks: o e
Wik ; f (idwater A
: : e > cal > ; ducy saton b ;
<3 : {3 : ge It et’#x P & Z
12MWT50 | 518005 | 1321 | 609.01 © 300 | 3476 NA - 57425
 WES-7-1-81 | 5/18/2005 | 1344 | - 63195 4150 19.86 NA - | 61209
WES-7-2-81 | 5/18/2005 | . 1339" - 60472 | 3500 | 3393 | NA 570.79
. WES-7-3-81 | 582005 | 1335 | 59922 oo | -z | Na | s72n
- WES-7-4-81 | 5/18/2005 | 1338 50822 39.00 . 2623 " NA ° 571.99
" WES-7-5-81 | 518/2005 | 1337 | - 59650 39.00 23.98 NA 572,52
Staff Gauges | -Surtace YVater
e ) Elevation
125G01 | 5/18/2005 | 1416 . 73097 | . NA oy | omNa ] A by
" 128G02, | 5182005 | 1418° | - 731.64 " ONA by na | NA  Dry
125G03 "~ | 5182005 | 1421 - 73503 NA S  NA 73311 Stagnate
125G04 | 5182005 | 1425 736.72 “NA. an Na | 731 Stagnate
12sGos | sner2005 | 1427 72428 |  Na Dy NA N | oy
125606 | 5182005 | 1435 71338 | NA by | na NA .| Dy
- 125G07. | sM8r005 | 1439 | 71345 NA 427 NA 709.18 Flow = 1-5 gpm |,
“ 128Go8 | sisr005 | 1450 . 668.56. NA " 574 NA . 66282 |Flow=10-20 gpm
125G09 5/18/2005 | 1527 | . 52935 © NA 1740 | - NA 511.95 | Flow =337 gpm
- 125G10 ' | 5182005 | 1s00 | st7.21 ©NA T1469 - NA 50252  Flow = 25,458gpm
- 128G11 | 5182005 | 1518 513.47 - .NA T} 1990 7 NA ] 49357 . Flow = 6,466gpm
128G12 . | s/8r2005 | 1539 | 53845 NA " 606 1 na 53239 | Flow = 180 gpm

* All measisrements to the nearest 0.01 foot ) » . : Page 3 0f 3
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. - . : . N .

Y

FINAL READINGS . e N 1~ Remarks

TewaTeshNUS.n.© .~ DOCUMENTATION OF FIELD CALIBRATION
PROJECT NAME : NSWC CRANE . smeoqlNSTRUMENT NAME/MODEL: YS!/ (. ¢ >'<'\__
: , o ,
" SITENAME: “(\'\\N $F \\\ <>> (\3\ MANUFACTURER ' YSI .
: . Gy S BN A S _ ‘ - — 4
- PROJECT No.: 7 N\ = /0133\\ B/@g'ﬁsERlAL NUMBER: =~ O LB A

Date Person T INITIAL READINGS -

of | Performing [ PH | PH [COND| DO | ORP [ PR [ PH | COND | DO ] omp | calbratonSiandard and

Cahbranon Callbratlon 7 4 Comments

SWrtzer

5.\ -5 \5\‘ ©.99 30 e b >~ - | - - -
lg-a \Ebog A [L.99 | Noa 9% | 0 EEAASHAADL aﬁ:’ag . :
s-a:;os S = | = |o%al9.s ~ 999 |s.9¢ &):’;f;; o \Q\‘Q\:‘Z\:ﬁ“
5-&3-08 Ny - ~ |yoo4d[d.Qa3 o= NOQO %’Qa 5\\:’55; o
161081 CO  [jDoo| k39| 93% |4.66 ] 00| \600 | €.9¢ :WQZQQ’ ffp\\:f;i pk ”@wa

.02 \oso | 880 |452,

' - - — a7,
Y.0ijl000 | 8.7 mo.oss

»J

6-2705 | (U 5456731007 §.%
£-3-65] co 512.92]lout| §.97

S0] loOOT 2375
Y. 00 v\ooo 2.76 720 o

1 Lo00| B3 (237,
4.00) VOOO| B3 . Y 1'59

5.
5.

L-%-0S | O {7\ 4y 1010\8‘33
710 B.25 flowl856




Tetra'Téch NUS, Inc.. B _D_OCUME‘NTATION, OF FIELD CALIBRATION
PROJECTNAME : _ NSWCCRANE. o ;o i NSTRUMENT NAMEIMODEL: Y8 .// Lo X\TW\,'_.

. SITENAME: (“\\v:\aﬁ\\\ &, (N2  MANUFACTURER: . vsl

. . (\‘\\ DN \ A \gh ) ' . . - -

© PROJECT No.; - 2 - a/(,go)%SERIALNUMBER o ONL OO AT
Date | Person | INITIAL READINGS T RINAL READINGS . 1o~ ] Remarks
of | Performing [ PR | PH |COND| DO PR | COND| DO | ORP .Ca""_'?i';’?NS;fa)‘”dafd  and

Callbratnon Callbranon .7 4 4 ' ' > | Comments :

. N ‘\0<\3 —-
MO0 Yoco 1959 [ g5 [PRY NWwo
Q.G |A319 Jge S E5™
$\.00 (Voo [0 Vo bl JORP GOILIAAN

‘ ‘ v 8/¢/¢5 CauBpATION
- - : D o Ner xE lwsTRUMEONT

g-5-08 IW (93 416 [9244.95
548 -057 TR |7ve|3.99 992 8./3
€19: 08| MG |l Qe|20a [ALo| R 53

€-20-05 A& |8949.04 |lo0a 40 8¢ 'a»i\ség
5-a-08| VG 702299945 |1,97 q,00| 5333
s 2508 s gy [iows] gl 3¢ | ars)
2.a3-05 A& [ 203[3,97[1016 [6.77] w85 00
¥.ay-05| - NG G.so| S || 239 Vooo q‘Db a:?;s,;s?a

Swime/ L |~ 05 o) 6@9 27D ]0677 ‘\L\f? L O0O g‘&{_'ms.o ‘gﬁ):; -’3:.(\39% veploced DO wembiune

6 2mos] o 1699 |Hhoi | 991 | 90¢ 1000 | 830" 557
6-3-05] (O |(-9H3.97(997 | 8665 T 000 | §. 7275
-0 (U 708 po2looe B.853RrG 700 Hhoo 1000 §.76 PO

Q.08



. EEERY

TevaTeennUsne. . DOCUMENTATION OF FIELD CALIBRATION

PROJECT NAME : . -NSWC CRANE m\, oqlNSTRUMENT,NAME/MODEL: YSI'/ Loy YN
SITENAME: . CN\'\aa N\ %(\3\ . MANUFACTURER: - _ YS!

- PROJECT No.: W\\\K %/ccov\‘a S SERIALNU‘MBER: : . °§<\'”€-. C)'D\\QQ; DA
/ " M ) ) . ) L ) N . .

T

Date | Person . _INITIAL READINGS . Eiaid -~ FINAL READINGS Calibration Stand.ard
of . | Performing |© PH PH [COND| DO | ORP @& PH PH | COND | DO ORP A 3
T o ) - . (Lot No.)
Calibration | Calibration _ I 7 4 » v

bivs L S A S s oy A B LY EngrEsnpr oot SRt s e

- » az%. 5.

T e e e e e S e e e P e by

- Remarks
and
" Comments

g §2 (237§

4,00 o000 203

. , az),s
H.00 vt c[9.38 | /9.3a

. aa—pls.
Yool Yo (936 | 19,;

3315 . ¥ o oo o

¥
Moo [ Yo [AA | a8y

N RAT N




Tetra Tech'NUS, Inc.

EQUIPMENT CALIBRATION LOG -

PROJECT NAME : NSWC CRANE - INSTRUMENT NAME/MODEL: Tu \r\) N w\& A .
' Swmu 9 . : . _

CSTENAME: | Coacea SO R Q\g\ MANUFACTURER: Lo:(\'\ N

_ _ Wvaeal Fony A QA L '
PROJECT No.: RSN <5/ mu&;/ 63y SERIAL NUMBER: \’7 ’A < - N\l

Date Instrument Person -. "~ | Instrument Settms Instrument Headms Calibration Remarks -

of .D. | Performing Py X St ; W5 Standard ~ and
Calibration | Number _Calibration Comments
g e TR R

) méuﬁw

‘ 1D 1O . _

57 /05 JSW S — - - vse shejor Caciipanos - DioNor &E]
3/8 o Jsw 0.OS O. 06 9,8 =) G —
gé/cf 75 00w | oo Lo (o

9los AYES O @) 1 1o
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s/31/05 AV o e Y3 AQ

JEXIES: D (@) 6 Xe) \O
s/az/o s N O 1 . O Q.a NQ
s/av /oy DN . e Naoo \NO

-1 ~0§. D [ o Lo . )
6= 4 -0S <D O Noluk LO A0
b 3 =08 Nl 6] o 1o LO
e [divE o [& bes - 10 .
6-%-0% O~ b | O lo '4-0 _los0




.-Té";TechNus,ln&:. T '»_EQ'UIPMENTCALIB,RATION LbG, S

PROJECT NAME :

NSWC CRANE - INSTRUMENT NAME/MODEL' T, g\( _\_9 )A N mﬁg A
SITENAME: TN e < A\ &g ;3} _ MANUFACTURER: AP A
PROJECT No.: ) u\\\ Ts " SERIAL NUMBER: a% ) 2> N\ 50 \
" Date . | Instrument Person Instrument Settm Instrument Readlns Cahbratnon Remarks
of LD " Performing . [EEERRTeREE ‘ AR ey % Standard and
Cahbratlon Number Calibration i (Lot No) Comments
_ : o ' :
> -g.o0y D - o = A6y
5-5-085 AN @) o .9 R
B--0% : oSG (@) © \NO AL ®)
S5-~2-.09 D < 0O .9 Ye)
18-\ -0 ' N o oL AD A O :
5-3\-05 ‘ ' S 1 o.es!l o K- 2 ER.Y
S-23-a8 N @) ) AW TR BERA N
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4-1-08 [l @) Je) 9.3 \O
6-2-05 o O O 10.4$ {Q
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Te_t‘ra Tech NUS, Inc.
PROJECT NAME: ____ ' NSWC CRANE

SITE NAME:

MANUFACTURER:

* EQUIPMENT CALIBRATION LOG.

| INSTRUMENT NAMEMODEL: S s\ \veea &

Moo o e

" PROJECT No.: DAL . SERIAL NUMBER:. ORSA- \9
.Date | Instrument | -Person _ . Instrument Readings Calibration  Remarks

_ of 1.D. . Performing g?g*g&%;f’ré SR d| Standard - and
Calibration Calibration ibrationsi (Lot No.) .- Comments

Number
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@Tetva_Tech NUS, inc.

'EQUIPMENT CALIBRATION LOG

NSWC CRANE
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- 20K AL . LYYV

PN SYSTE DS

PROJECT No.: 2448 £ £878 'SERIAL NUMBER: - /0 ~003 827 .
Date - Instrument ) Person strument Set ument Re Calibration Remarks

of I:D. Performing Fo: S % Standard and
Calibration | Number nEd 4 (Lot No.) - Comments
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TETRA TECH NUS, INC.
661 Andersen.Drive + Pittsburgh, PA 15220 :
Tel 412921.7090 * Fax 4129214040 * www tetratech.com

PITT-04-5-067
April 29, 2005
Project Nos. 1245, 7448, 6878, 00042

Mr. William Gates (Code ES31) . s
- Commander, Southern Division : '

Naval Facilities Engineering Command

2155 Eagle Drive

P.O. Box 190010

North Charleston, South Carolina 29119-9010

‘Reference: CLEAN Contract No. N62467-94-D-0888 ,
: Cdntraot Task Order Nos. 0331, 0343, 0357, 0376

Subject: . Personnel Clearance for Site Visit
-Dear Mr. Gates: _

The purpose of this letter is to inform you of upcoming site activities to be performed by Tetra Tech NUS,
- Inc. (TtNUS) employees under the CLEAN contract, and to attest that the individuals identified herein:are '
- in compliance -with applicable OSHA regulations. This information is being submitted as specified in
. Section H.14 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract N62467-
94-D-0888. The specific OSHA regulations involved for this project pertain to employee health and safety
- training and medical surverl!ance requirements, as identified in OSHA 29 CFR 1910 120.

The .subject: pro;ect and planned activities  include stakmg locations of rntrusrve sampling;
, rnstallatron/development and sampling of monitoring wells; surface water, seep and sediment sampling;
and soil sampling using DPT and hand augering techniques at the NSWC Crane site in Indiana. This is
scheduled to' be conducted from May 2, 2005. through June 8, 2005. The individuals that will perform
these tasks are employees of TtNUS. In performing these activities, the field team will adhere to the
following Health and Safety Plans (HASPs) .

o HASP for RCRA Facrllty Investigation at Building 106 Pond (SWMU 8) and Roads and Grounds
Area (SWMU 15), dated November 2004, prepared under CTO 0331.
* ~ HASP for Cast ngh Explosives_Fill and B 146 Incinerator, dated August 2004, prepared under
- CTO 0343. - .
s HASP for Mine Fill A (SWMU 12) Revision 1, dated August 2004 prepared under CTO 0357.
» HASP for Risk Assessment and Corrective: Measures Study (SWMU' 9), dated February 2005,
prepared under CTO 0376.

"The following individuals will participate' in the planned activities described above:

Jim Goerdt
Terry Rojahn
John Wright
Jeff Schubert



S R

TETRA TECH NUS, INC.

PITT-04-5-067

Mr. William Gates

Naval Facilities Engineering Command
April 29, 2005 — Page 2

In addition, Roger Clark will also visit-Tetra Tech NUS, Inc. work sites at NWSC Crane during this period.
However, he will be not participating in -any intrusive activities (e.g., drilling, sampling; etc.) and will be.

:restncted from approaching work areas while any intrusive activities are performed

If you have any questlons concerns, or xf I can be of further ass:stance please do not. hesntate to contact
me.

Very trqu yours,

Matthew M. Soitis, CIH, CSP
CLEAN Health and Safety Manager

MMS/mig

cc: . Mr. B. Gorman (Code ES34)
.Ms. Debra Humbenrt, TtNUS; Inc.
Mr. Mark Perry, TINUS, Inc.
Mr. Keith Henn, TINUS, Inc:
Mr. Terry Rojahn, TINUS, lnc. '
Mr. Roger Clark, TINUS, Inc. _
File copy CTO 0331, 0343, 0357, 0376




THIS CERTIFIES THAT *
TERRY ROJAHN

hos successquy completed a course of mstruc'non on-{_.

' SUPERFUND TRAINING CLASS

prepared and conducfed by the |
NUS Corporatlon Plttsburgh Pennsylvam@

SEPT. 30 ooT, ..4. 1985
Dme of.-Awor'd:

M\M

" Gary F| Sfith, C.SP E. Dennls EscherPEf
Director ; He -'_VS_afety Training - Vlce Presudenf o




CERTIFICATE

. prepared and
Tetra Tech

7%

Pittsburgh, P

~ Date of Award

ElyaeBnyder

Senior Instructor S - - Manager -
“Training Services : ' o - L Training Services
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Basinski, R.a'lvph

From:- _ Soltis, Matthew
Sent: Tuesday, August 31, 2004 3: 18 PM
To: Basinski, Ralph
Cé:- Rojahn, Terry Diano, Llnda
* Subject: Training Certificate

Ralph:

As | mentioned earlier, '6ne of the action items from my recent H&S audit at NSWC Crane was to follow up.on the "
matter of an 8-hour training certificate for Management/Supervisor H&S training for our FOL on this field effort

(Terry Rojahn). This was the only mandatory trammg element that | could not find documentation for during my
audit.

In checking our cbrpbrate training database, | have confirmed that Teny.did satisfactonily compléte this training .

with us on March 31, 1988. We do not maintain copies of every training certificate that we issue. Please have
_Terry use this message as interim confirmation of his satisfying this training requirement. The next time that we

prepare training certmcates Linda Diano will prepare a replacement certificate for Terry and provide it to him for
his records/use.

if there are any questions, et me know.
Matt

Matthew M. Soltis, CIH, CSP.

orporate Health and' Safety Manager
Tetra Tech NUS, Inc.
Foster Plaza 7,661 Andersen Drive
Pittsburgh, PA 15220-2745
Telephone: (412) 921-8912
FAX: (412) 921-4040
soltism@ttnus.com

~ http://www.ttnus.com

http://www. tetratech.com
NOTICE OF CONFIDENTIALITY

This e-mail message and iis attachments (if any) are intended solelv for (he use of the add.'esseea hereo: In addition. this message and the
attachments (if any) may coniain informaticn that is confidential, privileged and exempt from disclosure under applicabie law. Ii you are not-
the iniended recipient of this inessage. you are prohibited from reading, disciosing, reproducmg distributing. disseminating or othenwise using
this transmission. Delivary of this message (o any person oiher than the intended recipient is nol intended to waive any right or privitege. If
you have received this message i error, pisase prompﬂy notify the sender by reply e-mail and immediately-delele this message from your
Sysigm. . ’ : :

9/1/2004



WORK STATUS REPORT
-_Employer Copy

': TYPE OF EXAMINATION:  Periodic Examination

~: EMPLOYEE: ‘ Rojahn,'Terry . o COMPANY: TTINUS :
. SSN: XXX-XX-8670. : POSITION:  Environmental Sampling’
'DATE OF EXAM:  11/05/2004 ’ ~ LOCATION: TT/NUS-Pittsburgh
EXPIRATION DATE: 11/05/2006 : . ' SITE: Plttsburgh

-The following reoommendat«ons are based on areview of one or alt of the following: a base history questionnaire, supportung
diagnostic tests, physical examination, and the essential functions of the position. applied for or occupned by the. individual
named above

Yes No - Meﬂlsd.
Has the emp|oyee any detected medical condltlons thatwould [} ° ]
_increase his/her risk of material health impairment from ' -
oocupattonal exposure in accordance with 29 CFR §1910.120?
) _Does the employee have any llmutatlons in the use of resplrators D [Z [:]
in accordance with 29 CFR §1910.134? : :
 STATUS. | ' '
1. [ auaurieo ) The exammatton lndtcates no significant medicat condltuon Employee can be asstgned

any work consustent w1th skulls and training.

QUALIFIED WITH LIMITATIONS The exammatton indicates that a med:cal condition currently exists
that Ilmlts work assugnments on the followmg basus

1. [] wot QUALIFIED

4. I:] DEFERRED The exammatuon mdlcated that, additional mformatlon is necessary. The employee has
been given.the followmg instructions.

 COMMENTS:

thave reviewed the medical 'data of the above named employee, and informed the employee of the results of the medscal
examination and any medtcat conditions that require follow-up examination or treatment

Name of Physician:_Peter P. Greaney, M.D. ' Date: 11/10/04
. Signature: fer / G

- : ~ WodkCare
. - 333 S. Anita Orive, Suite 630, Orange, CA 92868 .
(714) 978 7488 - (800).455-6155 - FAX (714) 456-2154
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Senior Instructor - o ‘ e - Manager
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WORK STATUS REPORT
, Employer Dopy
TYPE OF EXAMINATION:  Periodic Examination

.EMPLOYEE:  Goerdt, James COMPANY: TTMNUS

SSN: 481-86-2691 R "POSITION: Environmental Scientist
DATE OF EXAM: 11/07/2003 : LOCATION: 'TT/INUS-Pittsburgh
- EXPIRATION DATE: 11/07/2005 : : SITE: .. Pittsburgh

The followmg reoommendatlons are based on a review of one or all of the followmg a base history questionnaire,
“supporting diagnostic tests, physical examination, and the essential functions of the position applied for or occupied by the

mdmdual named above : : ‘ Yes -No Undecided

Has the employee ari_y detected medical conditions that would [ ] ' D
lincrease his/her risk of material health impairment from : :
~occupational exposure in accordance with 29 GFR §1910 120?

Does the employee’ have any limitations in the use of resptrators [:] A __ ' D
in accordance with 29 CFR §1910.134? : ’
STATUS
» QUALIFIED The examination mdlcates no sugmt" icant med1cal condition. Employee can be asssgned '

-h
b

any work oonsustent with skills and training.

2. D QUALIFIED - WITH LIMITATIONS The exammatlon indicates that a medical condltton currently exists
.  that limits work assngnments on the followmg basis:

3. [0 ~ot auauriED

- 4 D DEFERRED The examination indicated-that addmonal information is necessafy The employee has
been given the followmg mstmctlons

COMMENTS:

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

Name of Physmuan Scott Hardy,MD . L ' ' - © Date: 11/11/03

Signature: » A7 o, ~

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

~ {714) 978-7488 - (B00) 455-615S - FAX (714) 456-2154
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D-2
SUMMARY OF ANALYTIC RESULTS
SWMU 12 (MINE FILL A) ROUND 3 GROUNDWATER

NSWC CRANE
CRANE, INDIANA
PAGE 1 OF 2

Classitication SITE SITE SITE SITE - SITE SITE SITE SITE SITE SITE
Aquifer PLZMGD - PMZ PMZ PMZ PUZ PUZ PUZ PUZ PUZ PUZ
Phase 03 03 B A < - 03 03 03 03 " 03 03 03
Location 12MWT41 12MWT30 12MWT31 12MWT32* 12MWTO03 12MWT06 12MWT06 12MWTO09 12MWT10 12MWT 11
Sampile Number 12GWT4103 | 12GWT3001 | 12GWT3103 | 12GWT3203 12GWT0303 12GWT0603 12GWT0603-D 12GWT0903 | 12GWT1003 | 12GWT1103
Sample Code . NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP NORMAL NORMAL NORMAL
Sample Date. - - 5/23/2005 5/21/2005 5/23/2005 5/22/2005 5/22/2005 5/21/2005 5/21/2005 5/21/2005 5/19/2005 - 5/19/2005
Energetics (ug/L) - : .- . . :
1,3,5-TRINITROBENZENE ‘026 U 2.78 U 0.258 U 0.245 U 0.264 U 15 16 0.25 U -0.248 U 99
1,3-DINITROBENZENE 0.26 U 2.78 U 0.258 U 0.245 U 0.264 U 7.4 77 0.25 U 0.248 U 7.5
2,4,6-TRINITROTOLUENE 0.26 U 2.78 U 0.258 U 0.245 U 0.264 U 140 140 0.25 U 0.248 U - 110
2,4-DINITROTOLUENE - 0.26 U 278 U 0.258 U 0.245 U 0.264 U 0.269 U 0.278 U 0.25 U 0.248 U 0.264 U
2,6-DINITROTOLUENE 0.26 U 278 U 0.258 U 0.245 U 0.264 U 12 12 025 U 0.248 U 11
2-AMINO-4,6-DINITROTOLUENE : 0.26 U 278 U 0.258 U 0.245 U 0.264 U 68 65 4J 0.248 U 52 J

. |2-NITROTOLUENE 0.26 U 32J 0.258 U 0245 U 0.264 U 0.269 U 0.278 U 0.25 U 0.248 U 0264 U
3-NITROTOLUENE - - 0.26 U 2.78 U 0.258 U . 0245 U 0.264 U 0.263 U 0.278 U 0.25 U 0.248 U 0.264 U
4-AMINO-2,6-DINITROTOLUENE 0.26 U 278 U 0.258 U - 0.245 U 0.264 U 62 J 63 J Y _0.248 U 41
4-NITROTOLUENE ] 0.26 U 278 U 0.258 U 0.245 U 0.264 U 0.269 U 0278 U - 025 U 0.248 U 4.1 R
HMX 0.26 _U: 278 U 0.258 U 0.245 U 0.264 U 420 420 J 52 5.8 430
NITROBENZENE o 0.26 U 2.78 U 0.258 U 0.245 U 0.264 U 0.269 U 0.278 U 0.25 U 0.248 U 0.264 U

" |RDX i . 0.26 U 278 U 0.258 U 0.245 U 0.264 U 5000 5000 ) 370 33 4100
TETRYL . 0.26 U 2.78 U 0.258 U 0245 U ~ 0.264 U 0.269 U 0.278 U 0.25 U 0.248 U 0.264 U
Field Parameters : . ) : ]
DISSOLVED OXYGEN - METER (MG/L) 0.59 3.77 0 3.32 . 1.27 . 0.99 0.58 1.4
OXIDATION REDUCTION POTENTIAL (MV) 23.8 335 41 66 253.7 . 375 - 354 343.5
PH (S.U) ] 6 . 7.58 6.2 6.07 - 417 -4.26 3.83 3.96
SPECIFIC CONDUCTANCE (MS/CM) 0.579 . 0.374 1.324 1.205 - 0.317 ) - 0.257 0.587 - -0.249
TEMPERATURE (C) : 13.77 18.04 19.18 16.3 13.69 14.69. 15.02 17.1
TURBIDITY (NTU) 7.6 : 25 50 290 : 0.1 3.3 0.35 24
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TABLE D-2
SUMMARY OF ANALYTIC RESULTS
"SWMU 12 (MINE FILL A) ROUND 3 GROUNDWATER

NSWC CRANE

CRANE, INDIANA

PAGE2OF 2
Classification . SITE SITE SITE SITE - SITE SITE STE SITE SITE SITE UPGRAD
Aquifer PUZ PUZ PUZ PUZ PUZ PUZ PUZ PUZ PUZ PUZ PUZ-UPGRAD
Phase 03 03 03 03 03 03 03 _ 03 03 03 03
Location 12MWT12 | 12MwTier | 12mwT17 12MWT18 12MWT20 12MWT22 | 12MWT23 12MWT36 12MWT38 12MWT42 12MWT28
Sample Number 12GWT1203 | 12GWT1603 | 12GWT1703 | 12GWT1803 | 12GWT2003 | 12GWT2203 | 12GWT2303 | 12GWT3603 | 12GWT3803 | 12GWT4203 | 12GWT2803
Sample Code " NORMAL NORMAL NORMAL NORMAL NORMAL .NORMAL [ NORMAL NORMAL NORMAL NORMAL NORMAL
|Sample Date 5/19/2005. | 5/22/2005 5/22/2005 5/22/2005 5/22/2005 5/21/2005 5/21/2005 5/22/2005 5/19/2005 5/22/2005 5/23/2005
Energetics (ug/L) i :
1,3,5-TRINITROBENZENE 0.269 U 24 074 J 0.252 U 0258 U 0255 U 0275 U 0271 U 0.252 U 0.26 U 0.271 U
1,3-DINITROBENZENE 0.269 U 025U | 0266 U 0.252 U 0.258 U 0255 U 0275 U 0.271 U 0.252 U 0.26 U 0.271 U
2,4,6-TRINITROTOLUENE 032J 10 2.2 0252 U 0.258 U 0255 U 0275 U 0.271 U 0.252 U 0.26_U 0271 U
2,4-DINITROTOLUENE 0.269 U 032 J 0.3 J 0.252 U 0.258 U 0.255 U 0275 U 0.271 U 0.252 U 026 U 0.271 U
2,6-DINITROTOLUENE 0.269 U 1.9 12 0.252 U 0.258 U 0.255 U 0.275 U 0271 U 0.252 U 0.26 U 0.271 U
2-AMINO-4,6-DINITROTOLUENE 42 J 120 J 27 J 0252 U | 0258 U 0.255 U 0.275 U 0271 U 0.252 U 0.26 U 0271 U
2-NITROTOLUENE 0.269 U 0.25 U 0.266 U 0.252 U 0.258 U 0.255 U 0.275 U 0.271 U 0.252 U 026 U 0271 U
3-NITROTOLUENE 0.269 U 0.25 U 0.266 U 0.252 U 0.258 U 0.255 U 0275 U 0271 U 0.252 U 026 U 0.271 U
4-AMINO-2,6-DINITROTOLUENE 4.2 210 41 0.252 U 0.258 U 0255 U 0.275 U 0.271 U 0.252 U 026 U__ 0.271 U
4-NITROTOLUENE 0.269 U 025 U 0.266 U 0252 U 0.258 U 0255 U 0.275 U 0271 U 0.252 U 026 U 0271 U
HMX , 98 450 110 J 092 0.258 U 37 0.275 U 5.7 0.64 J 25 0271 U
NITROBENZENE 0.269 U 0.25 U 0.266. U 0.252 U 0.258 U 0.255 U 0.275 U . 0.271. U 0.252 U 0.26 U 0271 U
RDX 390 6500 2000 24 42 26 0.275 U 35 59 17 0.271 U
TETRYL 0.269 U 025 U 0.266 U 0.252 U 0258 U [ 0285 U 0275 U 0.271 U 0.252 U 026 U 0271 U
Field Par ‘ - )
DISSOLVED OXYGEN METER_(MG/L) 1.47 427 8.54 0.38 0.47 584 173 2.98 2.87 2.47 1.63
OXIDATION REDUCTION POTENTIAL (MV) 189.7 2465 2499 14.9 365 2906 498.5 23256 420 398.2 2374
PH (S.U) 6.05 4.27 472 4.58 . 4.84 5.65. 293 -~ 6 37 5 6
SPECIFIC CONDUCTANCE (MS/CML 0.79 0.337 0621 1.457 1.783 0172 5.05 0.464 0.297 0.346 1.05
TEMPERATURE .(C) 22.38 16.89 15.88 14.9 1733 13.54 —_17.48 16.67 —15.02 15.26 14.49
TURBIDITY (NTU) 6.8 31 29 40 - 38 73 12 0 14 5 472

* Itis suspected that the analytical results for explosives in Round 3 at well 12MWT32 were accidently switched with the results for Round 3 at well 12MWT16.
As a result, the analytlcal results for 12MWT32 have been swnched with the results for 12MWT16.
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SWMU 12 (MINE FILL A) ROUND 3 SURFACE WATER

SUMMARY OF ANALYTIC RESULTS

NSWC CRANE
CRANE, INDIANA

Classification SITE SITE SITE SITE SITE SITE SITE SITE UPGRAD
Phase 03 03 03 03 03 03 . 02 02 03
Location : 12SW/SD09 | 12SW/SD11 | 12SW/SD14 | 12SW/SD24 | 12SW/SD27 12SW/SD27 | 12SW/SD31 | 12SW/SD34 | 12SW/SD25
Sample Number o~ 12SW0903 | 125W1103 | 12SW1403 | 12SW2403 12SW2703 | . 125W2703-D 12SW3102 | 12SW3402 12SW2503
Sample Code NORMAL | NORMAL NORMAL NORMAL ORIG pup NORMAL NORMAL NORMAL
Sample Date 5/20/2005 5/20/2005 5/20/2005 §/20/2005 5/20/2005 _5/20/2005 5/20/2005 §/20/2005 5/20/2005

' Energetics (ug/L) : T : - ) . :
1,3,5-TRINITROBENZENE 0.248 U 0.278 U 0.25 U 0.25 U 0.25 U 0.248 U 0.75 J 0271 U 0.248 U
1,3-DINITROBENZENE 0.248 U .0.278 U 0.25 U 0.25 U 0.25 U 0.248 U - 0.252 U 0271 U 0.248 U
2,4,6-TRINITROTOLUENE 0.248 U 0.278 U 0.25 U 0.25 U 0.25 U 0.248 U 240 . 0271 U 0.248 U
2,4-DINITROTOLUENE 0.248 U 0.278 U 0.25'U 025 U . 0.25 U 0.248 U 0.252 J 0271 U 0.248 U
2,6-DINITROTOLUENE 0.248 U 0.278 U 0.25 U 0.25 U 0.25 U~ 0.248 U 0.252 U 0.271 U 0.248 U
2-AMINO-4,6-DINITROTOLUENE 0.26 J 0.278 U 0.62 J 0.25 U 0.25 U 0.248 U 16 J 0271 U 0.248 U
2-NITROTOLUENE 0.248 U 0.278 U - 025 U 0.25 U 0.25 U 0.248 U 0.2562 U . 0271 U 0.248 U
3-NITROTOLUENE 0.248 U ~ 0278 U 0.25 U 0.25 U’ “0.25 U 0.248 U 0.252 U 0.271 U 0.248 U
4-AMINO-2,6-DINITROTOLUENE 0.68 0.278 U 2 - 041 J 0.25 U 0.248 U 51 0.51 J 0.248 U
4-NITROTOLUENE : 0.248 U, 0.278 U 0.25 U 025 U 0.25 U 0.248 U 0.252 U 0.271 U 0.248 U
HMX 5 2 9.7 J 0.25 U~ 0.25 U 0.248 U 7.4 35 0.248 U
NITROBENZENE 0.248 U- 0278 U 0.25 U 0.25 U- 0.25 U 0.248 U. 0.252 U 0.271 U 0.248 U
RDX ) 12 4.5 ‘25 0.46 J 0.28 J 0.26 J 34 - 99 0.248 U
TETRYL 0:248 U 0.278 U 0.25 U 0.25 U 0.25 U 0.248 U 0.252 U 0.271-U 0.248 U
Field Parameters (ug/L) ) . C
DISSOLVED OXYGEN - METER (MG/L) 9.65 9.21 7.98 9.88 10.02 9.63 8.61 10.27

" |OXIDATION REDUCTION POTENTIAL (MV) 193 ._109 187 187 172 138 177 173
PH (S.U.) - ) 7.01 6.63 7.36 7.16 6.77 7.42 7.58 6.88
SPECIFIC CONDUCTANCE (MS/CM). 0.117 0.116 0.32 0.144 0.087 0.184 0.462 0.082
TEMPERATURE (C) ) 15.3 14.57 17.33 15.08 14.18 15.8 16.28 14.17
TURBIDITY (NTU) ~ e 19 800 17 30 40 130 16
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TABLE 3-1

-SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS,
- AND MISCELLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER
ROUNDS 1 THROUGH 3 IN THE
UPPER PENNSYLVANIAN WATER BEARING ZONE

NSWC CRANE
CRANE, INDIANA
PAGE 6 OF 6
LOCATION . 12MWT42
SAMPLING ROUND 1 2 3 4
. DATE| 09/28/04 - 02/19/05 05/22/05

PARAMETER ' o
Energetics (ug/L) )
1,3,5-TRINITROBENZENE 0.266 U 0.245 U 0.26 U
1,3-DINITROBENZENE 0.266 U 0.245 U - 0.26 U
2,4,6-TRINITROTOLUENE 0.266 U 0.245 U 0.26 U
2,4-DIAMINO-6-NITROTOLUENE 0.266 U 0.245 U 0.26 U
2,4-DINITROTOLUENE 0.266 U 0.245 U 026 U

_ |2,6-DIAMINO-4-NITROTOLUENE 0.266 U -0.245 U 0.26'U

. |2,6-DINITROTOLUENE 0.266 U 0.245 U 0.26 U
2-AMINO-4,6-DINITROTOLUENE 0.266 U 0.245 U 0.26 U

-|2-NITROTOLUENE . - 0.266 U 0.245 U 0.26 U

3,5-DINITROANILINE 0.266 U 0.245 U 0.26 U
3-NITROTOLUENE 0.266 U 0.245 U
4,4-TN-AZOXY . 0.532 U 0.49 U
4-AMINO-2,6-DINITROTOLUENE . 0.266 U 0.245 U
4-NITROTOLUENE 0.266'U 0.245 U
DNX -0.266 U - 0.245 U
HMX 18 27 25
MNX 0.266.U | 0.245U 0.26 U
NITROBENZENE - - . . |o.266 U 0.245 U 17
RDX ' ' 11 19 0.26 U
TETRYL 0.266 U "0.245 U ) )
TNX 0.266 U 10245 U
Field Parameters (as indicated)
DISSOLVED OXYGEN (mg/L) .0.18 1.25
OXIDATION REDUCTION POTENTIAL (MV) 523 279.9
PH (S.U.) 4 4.24
SPECIFIC CONDUCTANCE (MS/CM) 0.625 0.303
TEMPERATURE (°C) 17.5 11.27
TURBIDITY (NTU) ] 1.01 0.55
Miscellaneous Parameters (mg/L)
AMMONIA-N 0.005 U 0.01 UJ
NITRITE/NITRATE-N 0.4 0.21

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

This quahﬁer is also added to a positive result (reported by the laboratory) if the detected concentrauon is determmed

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

UJ - Indicates that the chemical was not detected; however, the detection limit (sample—specnhc detectlon hmnt) is considered
to be estimated based on problems encountered during laboratory analysis.

The associated numerical detectlon limit is regarded as inaccurate or imprecise.

" J- Indicates that the chemical was detected; however, the associated numerical result is not a precnse representation

of the concentration that is actually present in the sampfe. The laboratory reported concentratlon is consudered to be an
of the true concentration.

"R — Indicates that the chemical may or. may not be present. The positive analytical result reponed by the laboratory is constdered

to be unreliable and unusable. This qualifier is applied in cases of gross technical deficiencies.
Note: it is suspected that the analytical results for explosives in Round 3 at well 12MWT32 were swntched with the results

- for Round 3 at well 12MWT32. As a result, the analytical results for 12MWT16 have been switched with the results
for 12MWT32 in Table 3-2.




TABLE 32
1
DESCRIPTIVE STATISTICS FOR
SWMU 12 (MINE FILL'A) ROUND 3 GROUNDWATER IN THE UPPER PENNSYLVANIAN ZONE
NSWC CRANE
CRANE, INDIANA

Frequency of Minimum Maximum Range of | . Mean Average of Sample of
Parameter Detection Concentration | Concentration. Nondetects | Concentration | Positive Detects | Maximum Detect
Energetics (ug/L) : ) )
1,3,5-TRINITROBENZENE 4/15 . 074 J° 99 . | 0.248-0.275 - 7.80 - 29.3 12GWT1103
1,3-DINITROBENZENE 2/15 7.4 . 7.5 . 0.248-0275|. ~ 1.1 7.45 12GWT1103
2,4,6-TRINITROTOLUENE 5/15 0.32 J 140 0.248 - 0.275 17.6 52.5 12GWT0603
2,4-DINITROTOLUENE 2/15 . ] 0.3J 0.32 J 0.248 - 0.275 0.154 0.310 -12GWT1603
2,6-DINITROTOLUENE . 4/15 1.2 . 12 0.248 - 0.275 1.84 6.53 12GWT0603
2-AMINO-4,6-DINITROTOLUENE 6/15 4 : 120 J 0.248 - 0.275 18.4 45.9 12GWT1603
4-AMINO-2,6-DINITROTOLUENE 6/15 4.2 210 0.248 - 0.275 24.3 60.5 12GWT1603 -
HMX 12/15 0.64 J 450 0.258 - 0.275 107 133 12GWT1603
|RDX - : 13/15 4.2 6500 0.264 -0.275 | . 1237 1428 . 12GWT1603
Field Parameters . . . :
DISSOLVED OXYGEN - METER (MG/L) - 15/15 |- 0.38 8.54 - 2.57 2.57 12GWT1703
OXIDATION REDUCTION POTENTIAL (MV) 15/15 14.9 ‘ 498.5 287 287 12GWT2303
PH (8.U.) 15/15 2.93 6.07 .- 4.67 4.67 12GWT0303
SPECIFIC CONDUCTANCE LMS/CM) 15/15 © 0172 - 5.05 . 0.929 0.929 12GWT2303
TEMPERATURE (C) 15/15 . . 13.54 22.38 ’ 16.1 16.1 12GWT1203
TURBIDITY (NTU) 15/15 ) 0 290 [ e, i 33.2 33.2 12GWT0303

Note: It is suspected that the analytlcal results for explosives in Round 3 at well 12MWT16 were accidently switched with the results for. Round 3 at well 12MWT32,

A_s aresult, the analytical results for 12MWT 16 have been switched.with the resuits for 12MWT32 and are reflected in the Puz descriptive statistics.




SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, AND MISCELLANEOUS PARAMETERS

TABLE 3-3

FOR SWMU 12 GROUNDWATER
ROUNDS 1 THROUGH 3 IN THE

MIDDLE PENNSYLVANIAN WATER BEARING ZONE

-y

‘NWSC CRANE
CRANE, INDIANA
PAGE 1 OF 2
LOCATION : . . 12MWT30 ° , 12MWT31 12MWT32
SAMPLING ROUND 1 02 03 - 4 5 1 02 03 ~ 4 1 02 03 4
DATE| No Sample | No Sample | 05/21/05 ' 09/27/04 02/08/05 05/22/05 09/28/04 02/08B/05 | - 05/22/05

PARAMETER AR : i .

Energetics (ug/L) .

1,3,5-TRINITROBENZENE 278 U .0.27 U 0.275 U 0:258 U 0248 U 0242 U {0245 U

1,3-DINITROBENZENE 278 U 0.27 U 0.275 U 0.258 U 0248 U 0242 U [0245 U

2,4,6-TRINITROTOLUENE 278 U 027U - 0.275 U 0.258 U 0248 U |0242 U .j0245 U
|2.4-DIAMINO-6-NITROTOLUENE 027 U 0.275 U 0248 U 0242 U :

2,4-DINITROTOLUENE 278 U 0.27 U 0275 U 0.258 U 0248 U [0242 U |0245 U }

2,6-DIAMINO-4-NITROTOLUENE c 027U | .0275U. ’ 0248 U 0242 U
12,6-DINITROTOLUENE 278 U 0.27 U- 0.275 U 0.258 U ‘10248 U 10242 U (0245 U

2-AMINO-4,6-DINITROTOLUENE 278 U - 027 U 0275 U 0.258 U 0.248 U ]0.242 'U 0245 U

2-NITROTOLUENE 32 J 0.27 U 0.275 U 0258 U’ 0248 U |0242 U |0245 U~

3,5-DINITROANILINE - 027U .| 0275U 0248 U |0.242 U
-|3:NITROTOLUENE 278 U - 027U | 0275U 0.258 U 0.248- U 0242 U [0245 U

4,4'-TN-AZOXY : 0.532 U 0.55 U - 0495 U o485 U |

4-AMINO-2,6-DINITROTOLUENE 278 U 027 U 0.275 U 0.258 U- 0248 U |0.242 U 0245 U
“[4-NITROTOLUENE 278 U 027U 0.275 U 0.258 U- 0248 U |0242 U 0245 U

DNX B 0.27 U 0275 U ' 0248 U 0242 U

HMX 278  U- 027U 0275 U 0.258 U 0248 U |0242 U 0245 U

MNX v 0.27 U 0.275 U ' 0248 U |0.242 U ’
~|RDX 278 - U 027 U 0.275 U 0.258 U 0248 U 0242 U (0245 U

TNX 027U 0.275 U. 0.248 U [0.242 U -

Field Parameters (as indicated) .

DISSOLVED OXYGEN (mg/L)’ 6.45 1.16 3.77 11.72 1.06 - 0

OXIDATION REDUCTION POTENTIAL (MV) 301.9 707 335 121.2 74 41

PH(S.U) 7.05 809 7.58 6.57 6.7. 6.2
_|SPECIFIC CONDUCTANCE (MS/CM) 0.507 . 0.431 0.374 1.257 1.355 1.324

TEMPERATURE (°C) - ' 16.87 10.99 18.04 14.28 11.67 19.18

TURBIDITY. (NTU) 25 75° 25 315 360 50

Miscellaneous Parameters (mg/l) .

AMMONIA-N IE 0.37 4 045 1 1.7

NITRITE/NITRATE-N 0.05.U 005U 7 0025 U |[005 U




TABLE 33

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, AND MISCELLANEOUS PARAMETERS

. FOR SWMU 12 GROUNDWATER
ROUNDS 1 THROUGH 3 IN THE
MIDDLE PENNSYLVANIAN WATER BEARING ZONE-

- . NWSC CRANE
* CRANE, INDIANA
PAGE20OF2 -
" LOCATION 12MWT46 A
SAMPLING ROUND 1. . 02 .03 4 5 6 7 8 |9
DATE| 11/13/04 03/03/05 No Sample
PARAMETER I ‘ :
Energetics (ug/l)
1,3,5-TRINITROBENZENE 0255 U 1026 U
1,3-DINITROBENZENE 0255 U l026 U
2,4,6-TRINITROTOLUENE 0255 U 026 U
2,4-DIAMINO-6-NITROTOLUENE 0255 U o2 v
2,4-DINITROTOLUENE 0255. U 1026. U
" 2,6-DIAMINO-4-NITROTOLUENE 0255 U 026 U
2,6-DINITROTOLUENE - 0255 U-]026 U
2-AMINO-4,6-DINITROTOLUENE 0255 U 1026 U
2-NITROTOLUENE. 0255 U 1026 U
3,5-DINITROANILINE 0255 U 026 U
-13-NITROTOLUENE 0255 . U -]026 U~
4,4-TN-AZOXY 051 U Jo52 U
4-AMINO-2,6-DINITROTOLUENE 0255 U lo26 U~
4-NITROTOLUENE 0255 U 1026 U
DNX . 0255 U 026 U
HMX 0255 .U ]026 U
MNX 0255 U |026 U
RDX 0255 - U 1026 U
TNX - 0255 U 026 - U
Field. Parameters (as mdlcated) .
DISSOLVED OXYGEN (mg/L) : 5.42, 1 0.64
OXIDATION REDUCTION POTENTIAL (MV) 101 -10
PH (S.U.) 5.68 -6.02
SPECIFIC CONDUCTANCE (MS/CM) 0.382 0.296
TEMPERATURE (°C ) 14.99 12.99
" [TURBIDITY (NTU) 23 4.61
Miscellaneous Parameters (mg/L) .
AMMONIA-N . 1.8 J |os2 .
NITRITE/NITRATE-N 0025 U o005 U

U - Indicates that the chemical was not detected at the numerical detection limit
(sample-specific detection limit) noted. Non-detected results from the laboratory are reported in this manner.
This qualifier is also added to a positive result (reported by the laboratory) if the detected concentration
is determined to be attributable to contamination introduced during field éampling or laboratory analysis.
J- indicates that the chemical was detected; however, the associated numerical result is not a precise
representation of the concentration that is actually present in the sample.
The laboratory reported concentration is considered to be an estimate of the true concemrauon :
Note: ltis suspected that the analytical results for explosives in Round 3 at well 1 2MWT32 were switched with the results
for Round 3 at well 12MWT16. ‘As a result, the reported analybcal results for 12MWT32 have been swnched with th
results for 12MWT16 in Table 3-1.
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TABLE 3-4

DESCRIPTIVE STATISTICS FOR
SWMU 12 (MINE FILL A) ROUND 3 GROUNDWATER IN THE MIDDLE PENNSYLVANIAN ZONE

NSWC CRANE"

CRANE, INDIANA

Range of

Average of Positive

Sample of Maximum

Note: Itis sdspected that the analytical results for explosives in Round 3 at well 12MWT32 were accidently switched with the results for Round 3 at well 12MWT16. -
As a result, the analytical results for 122MWT32 have been switched with the results for 12MWT16 and are reflected in the Pmz descriptive statistics.

: Frequency of Minimum. Maximum ) Mean
Parameter Detection _Concentration Concentration Nondetects Concentration Detects Detect
- Energetics (ug/L) ’ : ) -
[2-NITROTOLUENE | 1/3 3.2 J IR 32J. | 0.245-0.258 | 1.15 3.20 | 12GWT3001 {
Field Parameters - ) . B
DISSOLVED OXYGEN - METER (MG/L) 2/2 0 3.77 1.89 1.89 - 12GWT3103
OXIDATION REDUCTION POTENTIAL (MV) 2/2 41 335 - 188 188 12GWT3103
H (S.U) 2/2. 6.2 7.58 6.89 6.89 12GWT3103
SPECIFIC CONDUCTANCE. (MS/CM) 2/2 0.374 1.324° ==~ 0.849 0.849 12GWT3203
TEMPERATURE (C) 2/2 18.04 . 19.18 18.6 18.6 12GWT3203
. [TURBIBITY (NTU) . 2/2 25 50 37.5 37.5 12GWT3203



TABLE 3-5

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS AND MISCELLANEOUS PARAMETERS FOR SWMU 12 GROUNDWATER
ROUNDS 1 THROUGH 4
MISSISSIPPIAN GLEN DEAN AQUIFER
NSWC CRANE
CRANE, INDIANA

LOCATION 12MWT41

SAMPLING ROUND 1 ) 02 i 03 4 5 6 7 8 "9
<y ( DATE| 11/10/04 02/19/05 05/23/05 )
PARAMETER .
Energetics (ug/L) - e
1,3,5-TRINITROBENZENE 0266 U 10255 U 026 U
1,3-DINITROBENZENE S 0266 U 0255 U 026 U
2,4,6-TRINITROTOLUENE 0266 U [0255 -U | 026 U
2,4-DIAMINO-6-NITROTOLUENE 0266 U 10255 U
2,4-DINITROTOLUENE - 0.266 U ]0255 U }026 U
2,6-DIAMINO-4-NITROTOLUENE 0266 U 10255 U
2,6-DINITROTOLUENE 0266- U 10255 U |026 U
2-AMINO-4,6-DINITROTOLUENE 0.266 U 0255 .U | 026 U
2-NITROTOLUENE 0266 U 0255 U 026 U
3,5-DINITROANILINE 0266 U {0255 U
3-NITROTOLUENE 0266 U }0255 U J026 U
4,4'-TN-AZOXY - {0532 U Jost U |-
4-AMINO-2,6-DINITROTOLUENE 0266 U J0255 U 026 U
4-NITROTOLUENE 0266 U |0255 U |026 U
DNX 0266 U 0255 U .
HMX 0.266 U 0255 U | 0.26 U
MNX : . 0266 U j0.255 U
.[RDX : 0266 U ‘0255 U 026 U
TNX - 0266 U {0255 U
Field Parameters (as mdncated) . .
DISSOLVED OXYGEN (mg/l) - 2.8 1.26 0.59
OXIDATION REDUCTION POTENTIAL (MV)] 71 = - -39 -23.8
PH(S.U) 6.85 6.78 16
SPECIFIC CONDUCTANCE (MS/CM) 0.922 0754 10579
TEMPERATURE (°C) 14.12' 10.02 13.77
TURBIDITY (NTU) 4 36 7.6
. Miscellaneous Parameters (mg/L) - )
AMMONIA-N ) 016 J | 046 J
NITRITE/NITRATE-N . 0025 U {005 U

U- indicates that the chemical was not detected at the numerical detection fimit (sample-speclhi': detection limit) noted. Non-detected results

from the laboratory are reported in this manner. This qualifier is also added to a positive result (reported by the Iaboratory) if the detected concentrat
is determined to be attributable to contamination introduced during field sampling or laboratory analysis.

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




TABLE 3-6

DESCRIPTIVE STATISTICS FOR -
_ SWMU 12 (MINE FILL _A) ROUND 3 GROUNDWATER IN THE MISS|SSIPPIAN GLEN DEAN ZONE

NSWC CRANE
CRANE, INDIANA

] Frequency of Minimum Maximum Range of Mean Average of Positive |Sample of Maximum
Parameter Detection _Concentration Concentration Nondetects Concentration Detects . . Detect
Field Parameters .
DISSOLVED OXYGEN - METER (MG/L) 1/1 0.59 0.59 0.590 . . '0.590 12GWT4103
OXIDATION REDUCTION POTENTIAL (MV) 1/1 23.8 23.8 -<- 23.8 23.8 12GWT4103
H (S.U.) 1/1 6 - B 6.00 - 6.00 12GWT4103
] SPECIFIC CONDUCTANCE (MS/CM) IR 0.579 0.579 0.579 0.579 12GWT4103
TEMPERATURE (C) 1/1 13.77 13.77 -13.8 13.8 12GWT4103
TURBIDITY (NTU) 11 7.6 7.6 © 7.60 7.60 - 12GWT4103




TABLE 3-7

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS,
AND MISCELLANEOUS PARAMETERS FOR SWMU 12 SURFACE WATER
ROUNDS 1 THROUGH 3 .

i

NSWC CRANE
CRANE, INDIANA
PAGE 10F3
" LOCATION 12SW/SD09 L 12SW/SD11 _ 12SW/SD14
SAMPLING ROUND 1 2 3 q - 6 7 18] 9 1 2 3 41 51|6 1 2 3 | 4

DATE| 10/27/04 3/6/05 5/20/2005 10/12/04 |  3/5/05 5/20/2005 ' 11/1/04 3/7/05 5/20/2005
PARAMETER '
Energetics (ug/L) .
1,3,5-TRINITROBENZENE .]o264 U J0258 U [0248 U 024 UJ 024 U J0278 U 024 U |o248 U 025 U
1,3-DINITROBENZENE 40264 U J0258 U |0248 U 024 UJ|024 U J0278 U 024 U Jo248 U J025 U
2,4,6-TRINITROTOLUENE 0264 U 10258 U 0248 U 024 " UJ o024 U JO278 U 024 U o248 ‘U |025 U
2,4-DIAMINO-6-NITROTOLUENE 0264 U 0258 U 024 UJ 024 U | 024 U |0248 U
2,4-DINITROTOLUENE 0264 U [0258 U 0248 U 024 UsJjo024 U |0278 U 024 U |o0248° U Jo2s5 U
2,6-DIAMING-4-NITROTOLUENE 0264 U |0258 U 024 s |o024 U 024 U o248 U .
2,6-DINITROTOLUENE 0264 U Jo258 U (0248 U | 024 ‘UJ|o024 U Jo278 U’ 024 U jo248 U joO25 U
2-AMINO-4,6-DINITROTOLUENE 0264 U Jo2ss U 1026 " J 024 UJ|o024 U jo278 U 2.1 J loes J loez J .
2-NITROTOLUENE 0264 U |0258 U |0248 U 024 UJ 024 U {0278 U 024 U [0248 U-]025 U

" . |3,5-DINITROANILINE 0264 U |o0258 U 024 UJ] 024 U . 024 U o248 U | .

-13-NITROTOLUENE 0264 U J0258 U ]o248 U 024 UJ {024 U |o278 U 071 _J o248 U J 025 U .
4,4-TN-AZOXY - 0528 U {0515 U . 048 UJ 048 U 048 U Jo0495 U
14-AMINO-2,6-DINITROTOLUENE 0.61 036 J ] 0.68 024 UJ 024 U j0278 U. 5.6 1.3 2
4-NITROTOLUENE 0264 U 0258 U j0248 U 024 UJ | 024 U.j0278 U . 024 U {0248 U |.025 " U.
DNX : 0264 U |0258 U 024. UJ 024 U 024 U |o248 U B
HMX 6.4 5.1 5 24 J | 13 2 4.5 14 97 _J
MNX 052 J |o2s8 U ) 024 - [024 U 024 U o4 J '
RDX - 19 8.3 12 56 J 1.9 | 45 12 - 55 - 25
JTNX B 0264 U |o2s8 U 024 UJ 024 U 024 U |o0248 U
_Field Parameters (as indicated) ] . B ) .. ‘ . )
IDISSOLVED OXYGEN (mg/L) -10.28 4.64 9.65 1.19 2.45 9.21 10.26 4.33 7.98
OXIDATION REDUCTION POTENTIAL (MV] 67.7 189 . 193 169.6 76 109 52.3 1 241 187
PH (S.U.) - 7.41 6.59 7.01 6.98 6.63 6.63 7.69 {599 . 7.36
SPECIFIC CONDUCTANCE (MS/CM) 0.299 0.095 0.117 0.427 0.107. 0.116 0.86 0.301 0.32
TEMPERATURE (°C) 15.72 2.86 15.3 12.13 489 . . |1457 15.07 8.6 17.33
TURBIDITY (NTU) 17.4 2.7 21 826 . | 556 19 137 59 800
Miscellaneous Parameters (mg/l.) ’ .
AMMONIA-N 003 J [0005 U 4.2 J |0.005 U 024 J | 007
NITRITE/NITRATE-N 1.9 037 J 0.025 U |0.025 UJ 3.8 1.2




TABLE 3-7

' SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS,
AND MISCELLANEOUS PARAMETERS FOR SWMU 12 SURFACE WATER
ROUNDS 1 THROUGH 3 :

0.025 UJ

NSWC CRANE
CRANE, INDIANA
PAGE 2 OF 3
LOCATION 12SW/SD24 o o 12SW/SD25- : 12SW/SD27
.SAMPLING ROUND| . 1 2 3 4 7 8 | o 1 2 3 4 5 6 1 2 3. 4
DATE| 10/27/04 3/5/05 5/20/2005 ) 10/11/04 3/5/05 5/20/2005 10/12/04° 3/5/05 5/20/2005
PARAMETER ’ ) ‘
Energetics (ug/L) - : . - . . -
1,3,5-TRINITROBENZENE 0248 U [0252 U 025 U 0258 U |o026 U o248 U 0242 U 025 U 025 .U
1,3-DINITROBENZENE 0248 U (0252 U 025 U 0258 U Jo026 U.|l0248 U 0242 U |025 U Jo0o25 U
12,4,6-TRINITROTOLUENE 0248 U J0252 U 025 - U 0258 U.§1026 U |0248 U 0242 U | 025 U.]1025 .U
2,4-DIAMINO-6-NITROTOLUENE 0248 U (0252 U 0258 U j026 U . : 10242 U | 025 U E
12,4-DINITROTOLUENE 0248 U 0252 U 025 U: 0258 U o026 U |0248 U 0242 U J 025 U 025 U
2,6-DIAMINO-4-NITROTOLUENE . 0248 U (0252 U ) 0258 U {02 U , 0242 U ] 025 U
2,6-DINITROTOLUENE . 0248 U .J0252 U o025 U 0258 U. {026 U |0248 U 0242 U J025 U J025 U
2-AMINO-4,6-DINITROTOLUENE 0248 U [0252 U 025 U 0258 U o026 U |0248 .U 0242 U 025 U [025 U
2-NITROTOLUENE 0248 U 0252 U |025 U 0258. U {026 U {0248 U 0242 U J025 U 025 U
3,5-DINITROANILINE 0248 U (0252 U ' 0258 U loze U | 0242 U | 025 U
3-NITROTOLUENE 0248 U o252 U lo2s U 0258 U o026 U lo248 U - 0242 U Jo025 U |025 U
4,4'-TN-AZOXY 0495 U 0505 U - 0515 U 052 U’} - 0485 U | 05 U
4-AMINO-2,6-DINITROTOLUENE 0.56 0252 J o041 ) 0258 U 026 U [0248 U 0242 U J 025 U o025 U
4-NITROTOLUENE . : 0248 U J0252 U Jo25 U. 0258 U lo26 U Jo2a8 U 0242 U | 025 U 025 U
DNX 0248 U 0252 U 0258 .U J 026 U 0242 U |.025 U
HMX 0.55 028 J 025 U 0258 U Jo26 U o248 .U 0242 U |025 U j025 U
MNX 0248 U 10252 -U . 0258 U |o26 U - 0242 U | 025 U
RDX 0.8 039 J | 046 J 0258 U Jo26 U lo2as U 0242 U o025 U {028 J |
TNX . 0248 U [0252 U | : 0258 U |026 U 0242 U Jo2s. U | . '
Field Parameters (as indicated) . . ) } I
" |DISSOLVED OXYGEN (mg/.) - 11.74 2.79 . 9.88 8.89 2.97 110.27 7.44 1.95 10.02
OXIDATION REDUCTION POTENTIAL (MV] 61.8 126 187 260.5 116~ 173 266.2 113 172
IPH (8.U) 7.55 7.1 7.16 6.92 7.13 6.88 6.81 6.76 6.77
SPECIFIC CONDUCTANCE (MS/CM) 0.271 0.14 0.144 0.282 0.078 1 0.082 0.267 . 0.092 0.087
~ [TEMPERATURE (°C ) i ) 15.66 5.59 15.08 1258 . 525 14.17 13.55 . 1 521 14.18
TURBIDITY (NTU) .18.3 3.1 17 24 . 3.76 16 9.15 30
Miscellaneous Parameters (mg/L) ' ’ . . - - .
AMMONIA-N 0.021 - J [0.005 U 0.005 UJ }0.005 U 0.18. -J.|0.005 UL
INITRITE/NITRATE-N 0:1 0.025. U. |0.025 UJ 0.025 U 0025 UJ




TABLE 3-7

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS,

AND MISCELLANEOUS PARAMETERS FOR SWMU 12 SURFACE WATER

ROUNDS 1 THROUGH 3

NSWC CRANE
CRANE, INDIANA
PAGE 30F 3
) LOCATION| 12SW/SD31 - 12SW/SD34
SAMPLING ROUND 1 2 3 4 8 9 -1 2 3 4
_ " DATE| NoSample | 3/5/05 | 5/20/05 No Sample 3/6/05 5/20/05
PARAMETER '
Energetics (ug/L.) )
1,3,5-TRINITROBENZENE - 0.96 J {075 J 0271 U 10271 U
1,3-DINITROBENZENE 0258 U 1025 U 0271 U 0271 U
2,4,6-TRINITROTOLUENE 79 240 0271 U |0271 U
2,4-DIAMINO-6-NITROTOLUENE 1.6 J 0271 U .
2,4-DINITROTOLUENE 03 J |o25 J 0271 U Jo271 U
~ {2,6-DIAMINO-4-NITROTOLUENE 0258 U | - 0271 U L )
2,6-DINITROTOLUENE 0258 U 1025 U 0271 U 0271 U
- 12-AMINO-4,6-DINITROTOLUENE 11 J 16 J 0.8 J 10271 U
2-NITROTOLUENE 0258 U 1025 U 0271 U {0271 U
3,5-DINITROANILINE 1.2 - 0271 U
3-NITROTOLUENE 0.258 U 025 U 0271 U 0271 U
'14,4'-TN-AZOXY 0515 U - 0542 U
4-AMINO-2,6-DINITROTOLUENE 24 51 1.7 0.51 J
4-NITROTOLUENE 0258 U |025 U 0271 U 0271 U
DNX 0258 U ' 0271 U - .
- [HMX 4.2 : 7.4 98 35
MNX 0258 U 1.9 .
RDX 20 34 140 99
TNX - 0258 U - '0.271 U
Field Parameters (as lndlcated) .
DISSOLVED OXYGEN (mg/L) 3.55 9.63 . 3.52 8.61
OXIDATION REDUCTION POTENTIAL (MV . . 98 138 141 177
PH (S.U.) '7.46 7.42 . 7.18 7.58
SPECIFIC CONDUCTANCE (MS/CM) 0.081 0.18 0.404 0.462 -
TEMPERATURE (°C ) 7.35 15.8 10.04 16.28
TURBIDITY (NTU)} 40 40 _130 130
Miscellaneous Parameters (mg/L) .
AMMONIA-N 0.14 0.08
NITRITE/NITRATE-N 0.51 J - 0.81

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

Data Validation Qualifiers:

U- Indicates that the chemical was not detected at the numerical detectlon limit (sample-specific detection limit) noted Non—detected results from the laboratory are reported in this manner.
This qualifier is also added to a positive result (reported by the Iaboratory) if the detected concentration is determined to bé attributable to contammatnon introduced during field sampling or labora!ory a
J - Indicates that the chemical was detected; however, the associated numerical resutt is fot a precise representation of the concentration that is actually present in, the sample.

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

The assoclated numerical detection limit is regarded as inaccurate or imprecise.




TABLE 3-8

DESCRIPTIVE STATISTICS FOR

SWMU 12 (MINE FILL A) ROUND 3 SURFACE WATER

NSWC-CRANE
CRANE, INDIANA

. Frequency of Minimum- Maximum Range of Mean Average of Positive [Sample of Maximum
Parameter Detection . | ‘Concentration | Concentration Nondetects Concentration Detects Detect
Energetics (ug/L) : : ' :
1,3,5-TRINITROBENZENE 1/7 0.75 J 0.75 J 0.248 - 0.278 0.218 0.750 128W3102
2,4,6-TRINITROTOLUENE 1/7 240 240 0.248 - 0.278 34.4 240 12SW3102
2,4-DINITROTOLUENE 1/7 0.252 J 0.252 J 0.248 - 0.278 - 0.147 0.252 12SW3102
2-AMINO-4,6-DINITROTOLUENE 3/7 0.26 J . 16 J 0.25 - 0.278 2.49 5.63 125W3102
4-AMINO-2,6-DINITROTOLUENE 5/7 0.41 J 51 0.25 - 0.278 7.84 10.9 12SW3102
HMX - 57 2 35 ) 0.25 8.48 11.8 128W3402
RDX 717 0.28 J 99 25.0 25.0 12SW3402
Field Parameters ) :

DISSOLVED OXYGEN - METER (MG/L) 7/7 7.98 10.02 9.28 9.28 - 128W2703
OXIDATION REDUCTION POTENTIAL (MV 717 109 193 166 166 12SW0903
PH (S.U) 717 6.63 *7.58 - 7.13 7.13 1285W3402
SPECIFIC CONDUCTANCE (MS/CM) 7/7 '0.087 0.462 - --- 0.204 0.204 125W3402
TEMPERATURE (C) 77 - 14,18 17.33 -ee 15.5 15.5 125W1403
TURBIDITY (NTU) 717 17 800 --- 151 151 12SW1403
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