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A Phase III Resource Conservation and RecoverY Act (RCRA) Facility Investigation (RFI) has been 

conducted at the Nayal Surface Warfare Center (NSWC) Crane Cast High Explosives Fill/Building 146 
. '. 

(B-146) Incinerator, also known as solid waste management unit (SWMU) 16. The purpose of the RFI 

was: to determine whether explosives in the groundwater, surface water, and sediment pres'ent 

unacceptable risk or)f any residual explosives in soil present unacceptable levels of risk to human health 

or the environment. The RFI was conducted at SWMU 16 in accordance with applicable RCRAcorrective 

action requirements and provides data on the' nature and extent of select explosive, metal, volatile 

organic compound (VOC), semivolatile organic compound (SVOC) and other miscellaneous parameter 

concentrations in surface soils, subsurface soils, sediment, surface 'water and groundwater. 'The' RFI ' 

showed there was excess risk as a result of explosives and volatile organic compounds (VOCs) in the 

groundwater. 

SWMU 16 originally consisted 01B-146 and three oil-fired, rotary kiln incinerators with fuel storage tanks. 

B146 is still in existence; it was previously used as an explosive fill and pressure washout facility. The 

incinerators and fuel storage tanks have been removed. During operation, incinerator ash was stored in 

waste piles adjacent to the incinerator. These ash piles have also been removed. In previous 

investigations, exterior sumps receiving roof drain waters and process waters were found to contain 

trichloroethylene (TCE). The~e sumps discharged into nearby ditches. After this discovery, a remedial 

action was conducted during the period 1996 to 1998 in which an air stripper was used to remove VOCs 

from liquids within the sumps and the roof drain waters were rerouted to a separate line discharging into a ' 

ditch. AfterTCE concentrations in the sump were reduced to acceptable levels, "the sump drains were 

rero,uted to the sanitary sewer system. 

A corrective measures study (CMS) will be conducted at SWMU 16. Among the remedial alternatives 

expected to be evaluated will be the potentiaL for natural attenuation to reduce the concentrations of 

explosives andVOCs in the groundwater in a reasonable time frame. The United States Environmental 

Protection Agency (U.S. EPA) Region 5 has established a framework entitled "Region 5 Framework for 

Monitored Natural Attenuation Decisions for Groundwater" (U.S. EPA, 2000). This framework provides 

technical direction' for the collection of adequate monitoring data to support evaluations of the 

effectiveness of monitored natural attenuation (MNA) decisions. The guidance recommends collection of 

at least two years of quarterly sampling data. In order to determine whether residual explosives are 

naturally degrading at SWMU 16, a longcterm g'roundwater monitoring plan for explosives, explosives 

• degradation products, and VOCs is being conducted. Recently, 4 rounds of sampling and analyses were 

110516/P 1-1 CT0343 
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completed at SWMU 16. Rounds 1 through 3 included groundwater, soils, sediments, and surface water 

sampling, whereas Round 4 included only groundwater and surface water sampling. Information 

regarding the results of Rounds 1 through 3 is presented in the SWMU 16 RFI [Tetra Tech NUS (TtNUS), 

Inc" 2005]. The results show the presenc~ of explosives, primarily RDX, and VOCs above risk-based 

concentrations in groundwater and surface water. 

The purpose of this report is to present the results of groundwater and surface water monitoring activities 

in Round 4, including field documentation, and to provide the framework for evaluation of data after all 

nine rounds of sampling have been completed. Field documentation associated with Round 4 is provided 

in Appendices A, 8, and C of this report .. 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 16. Information obtained 

from the long term monitoring program will be used in the CMS to evaluate the effectiveness of MNA. 

The MNA program being conducted at SWMU 16 meets the U.S, EPA Region 5MNA requirements . 
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This section presents sampling activities, procedures, and documentation utilized during Hound 4 field 

operations performed in 2005 for NSWC Crane SWMU 16 .. 

2.1 OVERVIEW 

RFI field activities for Round 4 were conducted in February. 2005. All work performed was conducted in 

accordance with the procedures and methodologies described in the U.S. EPA-approved Quality 

Assurance Project Plan (QAPP) Addendum No.2 to the approved QAPP (TtNUS, 2004). .Standard 

operating procedures (SOPs) that governed the field work are inCluded in Appendix C of Addendum No.2 

. to the approved QAPP (TtNUS, 2004). 

2.2 ROUND 4 SAMPLING OPERATIONS 

, This section describes the methodology for surface water and groundwater sampling activities performed 

at SWMU 16 during Round 4. QAPP non-conformances or suspected deficiencies in sampling operations 

did not occur during Round 4. Copies of. all field forms; records, field logbooks, and health, and safety 

documentation associated with the. Round 4 field investigation ~re provided in.Appendices A through C of 

this document. Groundwater and surface water sampling locations are shown in Figures 2-1 and 2-2, 

respectively. 

2.2.1 Groundwater and Surface Water Measurements 

Water level measurements were obtained from each monitoring well prior to purging and sampling. All 

measurements were taken in accordance with SOP CT0166-.18. A mark was placed at the top of the 

riser pipe to ensure that measurements were taken from ? consistent reference point. Wat~r level 

measurements and surface water s.taff gauge measurements were recorded to the nearest 0.01 foot. 

Table 2-1 contains water level/elevation da\~ for Round 4, as weil as previous rounds. 

2.2.2 Groundwater Purging and Sampling 

Groundwater measurements, purging, and stabilization of wells prior to sampling were accomplished 

using low-flow techniques in accordance with SOP CT0166-15 and SOP CT0166-16. Sampling was' 

accomplished in accordance with SOP CT0166-05. A listing of all SWMU 16 sample analytical fractions 

is provided in Table 2-2. Further discussion of the target analytes for each fraction'in Round~4 sampling is 

110516/P 2-1 CT00343 
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discussed in Section 3 of the QAPP Addendum No.2. All 12 proposed groundwater samples were· 

collected at SWMU16during Round 4 (See Table 2-2). Monitoring well 16MWT11 dried out while purging 

the well on February 4, 2005. The well was. revisited the following day (February 5, 2005) and a minimum 

volume of water for explosives analysis (1 liter for each explosive analysis instead of 2) and 900 milliliters 

(mL) for the Nitrate and Nitrite analysis was collected before. the well dried out again .. On February 20, 

2005 the well was revisited for a third time and the remaining samples for VOe,chloride and sulfate, and 

methane, ethane, and ethene analyses were collected.· 

Groundwater quality parameters including pH, specific conductance, temperature, dissolved oxygen (DO), 

and oxidation-reduction potential (ORP) were measured during purging at 5- to lO-minute intervals using a 

YSI Model 600 series multi-parameter water quality meter and flow-through cell. Longer intervals were 

used for slower pumping wells. Turbidity readings were measured using a LaMotte 2020 turbidity meter. 
. . 

Wate~ levels and pumping rates were also measured during purging at 5- to 10-min·ute intervals. Purging 

·continued until a minimum of one well volume was removed and the above parameters stabilized, or until 

the well had been purged for 4 hours, in accordance with SOP CT0166715 and SOP CT0166-16. To the· 

extent possible, the pumping rates were adjusted to prevent drawdown from exceeding 0.3 foot during 

purging. 

Immediately following the purging process and before sampling, the temperature, pH, speCific 

conductance: DO, ORP, and turbidity were meaSured and recorded ·on the groundwater sample log 

sheets. All pertinentfield data, including sampling methods; purge information, pump intake depths, and' 

locations were recorded on low-flow purge da!a sheets and groundwater sample log sheets (see Appendix 

A.1.1). See Figure 2-1 for all groundwater sampling locations .. 

2.2.3 Surface Water Sampling 

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

. locations throughout SWMU 16. All four proposed surface water samples were collected at previously 

sampled locations which had been marked with a labeled, wooden survey stake (See Table 2-2). 

Fluorescent fla~ming was tied to the stake and to a nearby tree (if available) to facilitate relocation of the 

sample location for future sampling. All Round 4 surface water samples were collected in accordance· 

with Addendum No.2 to the approved QAPP (TtNUS, 2004). All pertinent field data, including water 

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

(see Appendix A.1.2). See Figure 2-2 for all sUrface water sampling locations. 

110516/P 2-2 CT00343 
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Quality assurance (QA)/quality control (QC) samples were generated and collected during sampling 

activities in Round 4 to monitor both field and laboratory procedures. These procedures are detailed in 

the approved QAPP Addendum No.2.. QA/QC· samples included field duplicates, equipment rinsate 

blanks, trip bl~nks, source water blanks, and temperature blanks. Field duplicate results are tabulated in 

Appendix D (Analytical Data) of this document. 

110516/P 2-3 CT00343 
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Ground Top of Riser 

Northing Easting 
Elevation Elevation 

Well Installation (NAD83) (NAD83) 

Number Date 

(feet) (feet) (feet amsl) (feet amsl) 

16MWTOl 4/8/2003 1321193.49 3032881.29 762.02 764.50 

16MWT02 4/11/2003 1321146.42 . 3032559.16 757.60 .760.36 

16MWT03 . 4/10/2003 1320946.97 3032644.29 761.95 764.41 

16MWT04 4/9/2003 1321003.28 3032946.47 763.88 766.14 

16MWT05 4/9/2003 1320741.79 3032812.77 764.50 766.88 

16MWT06 4/24/2003 1321199.52 3032883.37 761.77 764.44 

16MWT07 11/11/2003 1321176.93 3033001.57 760.54 762.87 

16MWT08 11/9/2003 1321179.45 3033009.24 759.57 761.56 

• 16MWT09 11/8/2003 1321068.49 3033041.44 762.43 764.28 

16MWT10 11/9/2003 1320936.05 3033074.74 76.1.93 764.43 

16MWT11 11/11/2003 1320934.64 3033062.79 763.23 765.24 

·16MWT12 111712003 1320729.14 3033074.92 753.23 755.45 

16MWT13 11/11/2003 .1321125.78 3032562.41 757.62 759.57 

16MWT14 111712003 abet abd. 76't98 abd. 

16MWT15 11/9/2003 1321120.81 3032563.53' 757.73 759.69 

16MWT16 11/9/2003 1321059.41 3032814.52 764.98 764.74 

16MWT17 11/8/2003 1321235.88 3032675.07 764.79 766.53 

16MWT18 1/18/2004 1321068.96 3032807.84 764.99 764.44 

16MWT19 7/28/2004 1320172.28 3033846.62 606.73 609.31 

16MWT20 7/28/2004 1320532.68 3034030.68 607.43 609.93 

16MWT21 9/9/2004 1320581.35 3032960.08 760.78 763.05 

WES-14-01-83 1983 1320638:35 3032713.38 763.87 766.67 

W~S-14-02-83 1983 1321319.90 3032647.27 763.69 766.54 

W ES-14-03-83 1983 1320816.00 3033018.50 761.51 763.93 

WES-14-04-83 1983 1320572.35 3032960.96 760.42 762.99 

, WES-14-05-83 1983 1320584.05 3032850.32 766.60 769.40 • --

TABLE 2-1 

MONITORING WELL CON.STRUCTION INFORMATION AND WATER LEVEL MEASUREMENTS 
SWMU 16 - CAST HIGH EXPLOSIVES FILUBUILDING 146 INCINERATOR 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF2 

Screened Interval Date May 5, 2003 

Total 
Depth(1) Round 1 

Top BoHom Top Bottom 
Depth to Water 

Water- Water Elevation 
Bearing 

(feet bgs) (feetbgs) (feet bgs) (feet amsl) (feet amsl) 
Zone 

(feet btor) (feet amsl) 

24.00 14:00 24.00 748.02 738.02 Puz 25.19 739.31 

18.00 8.00 18.00 749.60 739.60 Puz 6.55 753.81 

35.00 25.00 35.00 736.95 726.95 Pmz 27.20 737.21 

25.00 15.00 25.00 748.88 738.88 Puz 8.05 . 758.09 

40.00 29.00 39.00 735.50 725.50 Pmz 29.77 737.11 

25.00 15.00 25.00 746.77 736.77 Puz 22.33 742.11 

25.50 15.00 25.00 745.54 735.54 Puz NA NA 

99.00 85.00 95.00 674.57 664.57 Plz NA NA 

25.00 15.00 25.00 747.43 737.43 Puz NA NA 

25.00 14.00 24.00 747.93 737.93 Puz· NA NA 

98.00 86.00 96.00 677.23 667.23 Plz NA NA 

26.50 16.00 26.00 737.23 727.23 Pmz NA NA 

19.00 8.00 18.00 749.62 739.62 Puz NA NA 

25.00 15.00 25.00 749.98 ' 739.98 Puz NA NA 

92.00 81.00 91.00 676.73 666.73 Plz NA NA 

40.00 26.00 36.00 738.98 728.98 Pmz NA NA 

24.00 14.00 24.00 750.79 740.79 Puz NA NA 

105.00 94.00 104.00 670.99 660.99 Plz NA NA 

16.00 5.00 15.00 601.73 591.73 
. Valley NA NA 
deposits 

16.00 5.00 15.00 602.43 592.43 
Valley NA NA 

deposits 

96.00 80.00 95.00 .680.78 665.78 Plz NA NA 

50.70 .35.80 45.30 728.07 718.57 Pmz 31.00 735.67 

25.80 11.35 20.39 752.34 743.30 Puz 14.23 752.31 

35.40 20.88 29.99 740.63 731.52 Puz 18.80 745.13 

46.00 31.38 40.47 729.04 719.95 Pmz 26.80 736.19 

50.70 35.80 45.25 730.80 721.35 Pmz 32.59 736.81 

May 30, 2003 January 24, 2004 February 4, 2005 

2 3 3 

Depth to Water Depth to Water Depth to Water 
Water Elevation Water Elevation Water Elevation 

(feet btor) (feet amsl) (feet btor) (feet amsl) (feet btor) (feet amsl) 

22.70 141.80 19.12 745.38 15.88 748.62 

12.18 748.18 10.94 749.42 12.61 747.75 

28.07 736.34 28.34 736.07 28.88 735.53 

13.14 753.00 13.11 753.03 14.29 751.85 

30.39 736.49 31.44 735.44 32.11 734.77 

15.92 .748.52 17.41 747.03 17.79 746.65 

NA NA Dry Dry Dry Dry 

NA NA 97.03 664.53 96.60 664.96 

NA NA 13.88 750.40 15.25 749.03 

NA NA 22.05 742.38 22.30 742.13 

NA NA 96.30 668.94 96.41 668.83 
! 

NA NA 20.13 735.32 20,94 734.51 I , 

NA NA 10.25 749.32 11.36 748.21 
• 

NA NA Dry. abd. Dry. abd. abd. abd. 

NA NA 53.23 706.46 54.99 704.70 

NA NA 32.93 731.81 34.40 730.34 

NA NA 15.35 751.18 15.78 750.75 

NA NA 96.65 667.79 95.75 668.69 

NA NA NA NA 3.25 606.06 

NA NA NA NA 3.66 606.27 

NA NA NA NA 65.46 697.59. 

31.00 735.67 . 31.94 734.73 32.33 734.34 

14.56 751.98 15.36 751.18 . 15.94 750.60 

19.83 744.10 20.00 743.93 20.45 743.48 

27.27 735.72 28.39 734.60 28.70 734.29 

33.05 736.35 34.18 735.22 34.88 734.52 

.. ; 
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Northing Easting 

Well. Installation (NAD83) (NAD83) 

Number . Date 

(feet) (feet) 

STAFF GAUGES 

16SGOl 10/16/04 1321342.91 3032498.83 

16SG02 10/16/04 1321-121.91 3032465.01 . 

16SG03 10/16/04 . 1320712.52 3032705.12 

16SG04 10/16/04 1320748.57 3033005.16 

16SG05 10/16/04 1320889.16 3032979.28 

16SG06 10/16/04' 1320930.80 3034364.52 

16SG07 10/16104 1320765.76 3034582.61 

16SG08 10/16/04 1318992.38 3033277.47 

. 16SG09 10/16/04 1318679.54 . :3033368.61 
-

1 = Total depth of boring; total depth of well may be less. 
'ilmsl = Above mean sea level (NAVD88) . 

. abd, = well was grouted shut and abandoned. 
bgs = Below ground surface. 
btor = Below top of riser (for monitoring wells). 
NA = not applicable. 
NM = not measured. 
NAD83 = North American Datum of 1983. 
Puz = Upper Pennsylvanian water-bearing zone.' 
Pmz = Middle Pennsylvanian water-bearing zone. 
Plz = Lower Pennsylvanian water-bearing zone. 

Ground Top of Riser 
Elevation - Elevation 

(feet amsl) (feet amsl) 

750.58 NA 

734.32 NA 

761.79 NA 

762.44 NA 

763.21 NA 

603.53 NA 

601.53 NA 

590.00 NA 

583.26 NA 

TABLE 2-1 

MONITORING WELL CONSTRUCTION INFORMATION AND WATER LEVEL MEASUREMENTS 
SWMU 16 - CAST HIGH EXPLOSIVES ALUBUllDING 146 INCINERATOR 

NSWCCRANE 
CRANE, INDIANA 

PAGE 2 OF2 

Screened Interval Date MayS, 2003 

Total 
Depth(l) Round 1 

Top Bottom Top Bottom 
Depth to Water 

Water- Water Elevation 
Bearing 

(feet bgs) (feetbgs) (feet bgs) (feet amsl) (feet.amsl) 
. Zone 

(feet btor) (feet amsl) 

NA NA NA NA NA Puz NA NA 

NA NA NA NA NA Puz NA NA 

NA NA NA NA NA Puz NA NA 

NA· NA NA NA NA Puz NA NA 

NA NA NA NA NA Puz . NA NA 

NA NA NA NA NA Plz NA NA 

NA NA NA NA NA Plz NA . NA 

NA NA NA NA NA Plz NA NA 

NA NA NA NA NA Plz NA NA 
c __ 

May 30, 2003 January 24, 2004 February 4, 2005 

2 3 3 

Depth to Water Depth to Water Depth to Water 
Water Elevation Water Elevation Water Elevation 

(feet btor) (feet amsl) (feet btor) (feet amsl) (feet btor) (feet amsl) 

NA NA NM NM. dry . NA 

NA NA NM NM 5.29 729.03 

NA NA NM ·NM 5.03 756.76 

NA NA NM NM 2.15 760.29 

NA NA NM NM dry NA 

NA NA' . NM NM 3.51 600.02 

NA NA NM NM 5.99 595.54 

NA NA NM NM 4.16 585.84 

NA NA NM NM 6.34 576.92 
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TABLE 2":2 

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

Volatiles 

Sample 
Number 

Groundwater (Round 4) 
16GW0204 
16GW0304 
16GW0404 
16GWT0404 
16GWT0605 
16GWT0903 
16GWT1003 
16GWT1103 
16GWT1203 
16GWT1303 
16GWT1503 
16GWT1703 
GWTOTALS 

Surface Water (Round 4) 
16SW1002 
16SW1203 
16SW1303 
16SW3002 
SWTOTALS; 

m 
o 
10 
N 
110 
10 
", 
110 

::: CI) 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
12 

X 
X 
X 
X 
4 

; 

o 
C') 

'OC') 
ClIO 
CUIO 1/)'" 
0110 ;::: 
ECI) 
o I/) 
.... <II 
CU C o .-
.!:E 
.- CU Z .... ... z 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

. 12 

X 
X 
X 
X 
4 

ROUND 4 
NSWCCRANE· 

CRANE, INDIANA 

Analytical Fraction 

Explosives 

X 
X 
X 
X 
X· 
X 
X. 
X 
X 
X' 
X 
X 
12 

0 

X = indicates the !?ample'was collected as proposed. 

z 
I/) 
CU ,;,,,, 
~ ~. 
.'!:: C') 

Zoe( 
+0.. 
<II W 

~ ... z 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
12 

0 

Miscellaneous 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
12 

0 

cD 
C 
CU 
£ <II 
W C 
~ <II 

<II.c c ... 
cuW 
.c ... 
<II :a: 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
12 

o· 

./ 
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This secthri presents the analytical results· for· groundwater and surface water ~ampling conducted In 

Round 4 at SMWU 16 (see Tables 3-1 through 3-9). In addition, analytical results for Rounds 1 through 3 

are also provided in this section to support data interpretation which is discussed in Section 4.0 of this 

report. 

The SWMU 16 RFI identifiedRDX and trichloroethene (TCE) to be' the primary explosive and V'OC 

contaminants, respectively, in soil and groundwater. . Over time, natural attenuation will reduce the mass 
. . . 

or concentration. of these contaminants in· soil and groundwater and the parent compounds will 

decompose in stages to other weJI-defined intermediate products.' In the case of RDX, it win degrade to 

give the nitroso derivatives hexahydro-1-nitroso-3,5-dinitro-1 ,3,5-triazine (MNX), hexahydro-1,3-dinitroso-

5-nitro-l,3,5-triazine (DNX) and hexahydro-1 ,3,5-trinitroso-1 ,3,5-triazine (TNX). In the case of TCE, the 

degradation route is expected to produce cis-1,2-dichloroethene, vinyl chloride, ethene, ethane and 

methane. As a result, the presentation and interpretation of analytical results in Sections 3 and 4 for 

SWMU 16 monitoring will focus on these primary and degradation products for RDX and TCE and 

• miscellaneous field parameters. 

• 

3.1 . GROUNDWATER DATA 

Groundwater analytical results for Rounds 1 through 4 at SWMU 16 are presented in Tables 3-1 through 

3-6 for select monitoring well locations in the Upper, Middle, and Lower Pennsylvanian Water Bearing 

Zones. These tables show summary listings of groundwater concentrations for select explosives, 

explosive ,degradation products, VOCs, VOC degradation produCts, field, and miscellaneous parameters 

for each aquifer, as well as descriptive statistics. Concentrations .are presented in micrograms per liter 

(!-IgfL), .unless otherwise noted, along with data validation qualifiers, as applicable. Due to the staggered 

nature of the groundwater sampling, not all wells were sampled in each of the four rounds of sampling .. 

Explosives 

Upper Pennsylvanian Water Bearing Zone (Puz) 

Monitoring results for Round 4 sampling at the Puz monitoring wells is presented in Table 3-1. Tables·3-2 

and 3-3 present descriptive' statistics for upgradient. and downgradient Puz wells, respectively. There 

were no detections of explosives at the upgradient well (16MWT02)in Round 4. The most frequently 

detected explosive in the downgradient wells was RDX, which was detected at all Puz wells with the 

110516/P 3-1 CT00343 
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exception of 16MWT13. In Round 4, RDX concentrations ranged from 4.9 IJg/L at 16MWT17 to 92 IJg/L 

at 16MWT09. Other explosive parameters exhibiting a high frequency of detection in Round 4 were 

HMX, 4-amino-2,6-dinitrotoluene, and 2-amino-4,6-dinitrotoluene. The only RDX degradation product 

detected in Round 4 in conjunction with RDX was MNX at locations 16MWT03, 16MWT04" 16MWT09, 

and 16MWT10. 

3.1.1.2 Middle Pennsylvanian Water Bearing Zone (Pmz) -

Analytical results for Round 4 sampling at Pmz monitoring locations (16MW04 and 16MWT12) are shown 

in Table 3'-4, Descriptive statistics for Pmz sampling in Round 4 is presented in Table 3-5. Only one 

explosive compound, RDX, was detected in Round 4 at location 16MW04 (0.5H IJg/L). There were no 

detections of RDX degradation products. 

3.1.1.3 Lower Pennsylvanian Water Bearing Zone (Plz) 

In Hound 4, there were no detections of explosives or, explosive degradation products at the. Plz 

monitoring wells (16MWT11 and 16MWT15). 

3.1.2 Volatile Organic Compounds 

3.1.2.1 Upper Pennsylvanian Water Bearing Zone 

VOC monitoring results for Round 4 at the Puz wells are presented in Table 3-1. Summary descriptive 

,statistics for upgradient anddowngradient wells are sho,:""n in Tables 3-2 and 3-3, respectively. In Round 

4, the only detected VOC in the upgradient location 16MW02 was ethane at a concentration of 

0.078 IJg/L. At thedowngradient wells, TCE was detected at' all locations with concentrations ranging 

from 2.4 IJg/L at 16MWT1 0 to 440,000 IJglL at 16MWT06. High concentrations of TCE were also reported 

at 16MWT13 (62,000 IJg/L) and 16MWT17 (19,000 IJg/L). 

In Round 4, TeE was detected in combination with two or more degradation products at alldowngradient 

'locations. The degradation products detected in Round 4 included cis-1 ,2-dichloroethene,' ethene, ' 
'J 

. ethane, methane, and vinyl chloride. The most frequently detected degradation compounds included 

ethane, ethene, and methane at virtually all downgradient locations. Detections of cis-1 ,2-dichloroethene 

and vinyl chloride were only reported at about half of the downgradient ~ells. The monitoring well 

exhibiting the highest concentrations of TeE and all degradation products in Round 4 was 16MWT06. 

110516/P 3-2 CT00343 
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Several other VOCs were also d~tected in the Puz wells but generally on a less frequent basis. These 

VOCs included tetrachloroethene (PCE),. 1,1 ,2,2-PCA, 1,1,2-TCA, 1, 1-dichloroethen, carbon 

tetrachloride, chloroform,acetone, benzene, and toluene. The most notable aspect of these detections 

was the factthat the maximum co.ncentrations for these compounds all 'occurred at location 16MWT06, 

which also reported·the highest concentrations of TCE and all degradation products. 

3.1.2.2 Middle Pennsylvanian Water Bearing Zone 

. . 

voe monitoring results for Round 4 at the Pmz wells are presented. in Table 3-4. Summary descriptive 

statistics for these locations areshown·in Table 3-5. In Round 4, the only VOCs detected included TCE . 

and the degradation products ethane, ethene, and methane. Only TCE and methane were detected at 

16MWT04. However, in the case of well 16MWT12, TCE, ethane, ethene, and methane were all 

detected. TCE concentrations were relatively low in the range of 0.5 to 1.4 IJg/L. 

3.1.2.3 Lower Pennsylvanian Water Bearing Zone 

VOC monitoring results for Round 4 at the Plz wells are presented in Table 3-6. The summary descriptive 

statistics for these locations are shown in Table 3-7. In Round 4, the 'only detected VOCs and· 
. . 

degradation products includedTCE, E)thane, ethene,and methane. All four of these vots were detected 

. at location 16MWT15. However, only the degradations products ethane, ethene, and methane were 

detected at the other Plz location 16MWT11. The single detected concentration of TCE at 16SMWT15 

was 0.6 IJg/L. Of the degradation products detected; the most notable concentrations were for methane 

at 1"6MWT11 (540lJg/L) and at 16MWT15 (9,400 IJg/L) .. 

3.2 SURFACE WATER 

Surface water sampling was conducted at 4 locations in Round 4. The analytical results for Round 4 are 

presented in Table 3-8. Summary descriptive statistics for these same samples are presented in Table 

3-9. 

3.2.1 Explosives 

In Round 4, the only. reported detections of explosives in surface water included RDX, HMX;and 

4-amino~2,6-dinitrotoluene at location ·16SW/SD30. The respective concentrati,ons for these detections 

.. were 14, 3.6, and 0.44 jJg/L. There were no dete.ctions of RDX degradation products. 
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The only reported detections of VOCs in Round 4 were TCE (20 Ilg/L) and the degradation product 

cis-1 ,2-dichloroethene (1 .3 ~g/L) at location 16SW IS012. 

110516/P 3-4 CT00343 
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SAMPLING LOCATION 

SAMPLING ROUND 
DATE 

PARAMETERS 
.- ... _-- - -
CIS-l,2-DICHLOROETHENE 0.3 U 0.3 U 0.3 U 0.3 U 
ETHANE(UGlLl 0.062 0.D78 
ETHENE(UGlLl 0.018 0.005 U 
TRICHLOROETHENE 0.3 U 0.3 U 0.3 U 0.3 U 
VINYL CHLORIDE 0.3 U 0.3 U 0.3 U 0.3 U 
EXPLOSIVES IUGIL) 
l,3,5-TRINITROBENZENE 0.21 U 0.24 U 0.27 U 0.278 U 
l,3-DINITROBENZENE 0.21 U 0.24 U 0.27 U 0.278 U 
2,2',6,6'-TETRANITRO-4,4'-AZOX 0.48 U 
2,4,6-TRINITROTOLUENE 0.21 U 0.24 U 0.27 U 0.278 U 
2,4-DIAMINO·6-NITROTOLUENE 0.24 U 0.278 U 
2,4-DINITROTOLUENE 0.21 U 0.24 U 0.27 U 0.278 U 
2,6-DIAMIN0-4-NITROTOLUENE 0.24 U 0.278 U 
2,6-DINITROTOLUENE 0.21 U 0.24 U 0.27 U 0.278 U 
2-AMINO-4,6-DINITROTOLUENE 0.21 U 0.24 U 0.27 U 0.278 U 
2-NITROTOLUENE 0.21 U 0.24 U 0.27 'U 0.278 U 
3,5-DINITROANILINE 0.24 U 0.278 U 
3-NITROTOLUENE . 0.21 U 0.24 U 0.27 U 0.278 U 
4,4'-TN-AZOXY 0.555 U 
4·AMINO-2,~DINITROTOLUENE 0.21 U 0.24 U 0.27 U 0.278 'U '. 4-NITROTOLUENE 0.21 U 0.24 U 0.27 U 0.278 U 
DNX 0.24 U 0.278 U 
HMX .0.21 U 0.24 U 0.27 U 0.278 U 
MNX 0.24 U 0.278 U 
NITROBENZENE 0.21 U 0.24 U 0.27 U 0.278 U 
RDX 0.195 U 0.24 U 0.27 U 0.278 U 
TETRYL 0.21 U 0.24 U 0.27 UJ 0.278 U 
TNX 0.24 U 0.278 U 
MISCELLANEOUS PARAMETERS MISCELLANEOUS PARAMETERS 
AMMONIA-N(MG/L) 0.04 
CHLORIDE IMG/Ll . 14 25 J 
NITRITEINITRATE-N (MGlL) . 0.02 U U 0.05 U 0.45 
SULFATE (MG/L) 270 8700 
TOTAL ORGANIC CARBON (MGll) 1.7 
FIELD PARAMETERS FIELD PARAMETERS 
ALKALIN ITY (MGlLI 300 
CARBON DIOXIDE IMGIL) 105 
DISSOLVED OXYGEN (MGlL) 0.2 0.12 4.68 
DISSOLVED OXYGEN - METER (MGlL) 0.64 6.3 
HYDROGEN SULFIDE(H2S1 (MGlLl 0 
IRON(+2\lMGlLl 3.3 > 
MANGANESEI+21IMGlLl 1.5 
NITRITE-N IMG/Ll 0.003 
OXIDATION REDUCTION POTENTIAL (MV) 7.1 -0.8 124 28.2 
PHIS.U.l 6.65 6.54 5.75 6.59 
SPECIFIC CONDUCTANCE (MSlCM) 0.568 1.75 0.502 0.479 
SULFIDE IMGlLI 0 
TEMPERATURE (C) 11.8 15.27 17.24 13.04 
TURBIDITY (NTU) 2.2 0.8 0 1.1 

(. 

TABLE 3-1 

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, 
AND MISCELLANEOUS PARAMETERS FOR SWMU 16 GROUNDWATER 

, 

. ROUNDS 1 THROUGH 4 
UPPER PENNSYLVANIAN WATER BEARING ZONE 

NSWCCRANE 
CRANE, INDIANA 

PAGE10F3 

. 0.4 0.5 0.6 0.3 
0.005 
0.026 

5.6 5 4.3 5 
0.3. U 0.3 U 0.3 U 0.3 

0.45 U 0.25 UJ 0.242 U 0.258 
. 0.45 U 0.25 U 0.242 U 0.258 

0.5 U 
0.45 U 0.25 UJ 0.242 U 0.258 

0.25 U 0.258 
0.45 U 0.25 UJ 0.242 U 0.258 

0.25 U 0.258 
0.45 U 0.25 UJ 0.242 U 0.258 
0.48 J 0.62 J 0.89 0.52 
0.45 U 0.25 UJ 0.242 U 0.258 

0.25 U 0.258 
0.45 U 0.25 UJ 0.242 U . 0.258 

. 0.515 
0.86 J 1.1 1 J 0.91 
0.45 U 0.25 UJ 0.242 U 0.258 

0.25 U 0.258 
5.7 7.5 6.1 5.7 

0.82 0.36 
0.45 U 0.25 U 0.242 U 0.258 
52 71 50 55 

0.45 U 0.25 U 0.242· UJ 0.258. 
0.25 U 0.258 

0.02 
'5 5 

0.54 0.7 0.75 
170 150 

10 U 
130 

1 0.1 13.83 
1.63 0.74 

~ 0 
0.54 
2.1 

0.007 
154.2 350 438.1 266 
5.84 4.82 5.28 5 

0.483 0.355 0.43 0.323 
0.01 

14.17 13.62 18.66 14.69 
2.8 1.06 . 15.5 7.9 

U 
U 

U 

U 
U 

U 
U 
U 
U 
U 
J 
U 
U 
U 
U 

U 
U 

J 
U 

U 
U 

J 

0.3 U 0.3 U 0.3 U 0.3 U 
0.013 0.008 
0.027 0.014 J . 2.2 3.9 5 

0.3 U 0.3 U 0.3 U 0.3 U 

0.55 U 0.255 UJ 0.27 U 0.25 U 
0.55 U 0.255 UJ 0.27 U 0.25 U 

0.51 U 
0.55 U 0.255 UJ 0.27 U 0.25 U 

0.255 U 0.25 U 
0.55 U 0.255 UJ . 0.27 U 0.25 U 

0.255 U 0.25 U 
0.55 U 0.255 UJ 0.27 U 0.25 tJ 
0.55 U 0.47 J 0.27 U 0.3 J 
0.55 U 0.255 UJ 0.27 U 0.25 U 

0.255 U 0.25 U 
0.55 U 0.255 UJ 0.27 U 0.25 U 

0.5 U 
0.55 U 1 J 0.56 0.75 
0.55 U 0.255 UJ 0.27 U . 0.25 U 

0.63 0.25 U 
7.8 21 8.6 8.2 

4.1 1.2 
0.55 U 0.255 U 0.27 U . 0.25 U 
77 200 70 68 

0.55 U 0.255 U 0.27 U 0.25 U-

0.255 U 0.25 U 

0.03 
10 11 J 

0.6 0.49 0.88 
70 32 
1.4 

75 
19 
2 1.81 7.25 

5.41 0.89 
0 

5.19; 
1 

0.004 
79.7 152 54' 231 
6.28 5.84 5.6 5.5 

0.225 0.582 0.232 0.18 
0 

12.41 15.73 19.45 15.09.' 
9.2 2.2 5.13 2.3 
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SAMPLING LOCATION 

SAMPLING ROUND 
DATE 

PARAMETERS 
- --_ .. _-- ---
CIS-l,2-DICHLOROETHENE 600 4200 4100 5200 
ETHANE (UG/L) 0 7.7 0 2.3 
ETHENE (UG/L) 65 29 
TRICHLOROETHENE 35000 250000 330000 440000 
VINYL CHLORIDE 65 J 340 J 390 J 660 
EXPLOSIVES (UG/L) 
1,3,5-TRINITROBENZENE 0.34 U 0.25 UJ 1.8 2 
1,3-DINITROBENZENE ·0.34 U 0.25 U 0.25 U 0.24 U 
2,2',6,6'·TETRANITRO-4,4'-AZOX 0.5 U 
2,4,6-TRINITROTOLUENE 0.34 U 0.25 UJ 4.8 6.2 
2,4-DIAMINO-6-NITROTOLUENE 0.27 J 0.31 J 
2,4-DINITROTOLUENE 0.34 U 0.25 UJ 0.8 1.2 
2,6-DIAMINO-4-NITROTOLUENE 0.25 U 0.24 U 
2,6-DINITROTOLUENE 0.34 U 0.25 UJ 0.25 U 0.92 J 
2-AMINO-4,6-DINITROTOLUENE 0.34 U 4.2 J 29 J 34 
2-NITROTOLUENE 0.34 U 0.25 UJ 0.25 U 0.24 U 
3,5-DINITROANILINE 0.25 U 0.24 U 
3-NITROTOLUENE 0.34 U 0.25 UJ 0.25 U 0.24 U 
4,4'-TN-AZOXY 0.48 U 
4-AMINO-2,6-DINITROTOLUENE 0.34 U 1.5 14 18 

• 4-NITROTOLUENE 0.34 U 0.25 UJ 0.25 U 0.24 U 
DNX 0.3 U 0.2 U 
HMX 0.34 U 0.27 J 0.93 J 0.72 J 
MNX 0.25 U 0.24 U 
NITROBENZENE 0.34 U 0.25 U 0.25 U 0.24 U 
RDX' 4 1.8 8.8 7.3 
TETRYL 0.34 U 0.25 U 0.25 UJ 0.24 U 
TNX 0.25 U 

-- ---~ 0.24 U 
-- ---

MISCELLANEOUS PARAMETERS 
AMMONIA-N (MG/L) 0.57 
CHLORIDE (MG/L) 47 - 54 J 
NITRITEINITRATE-N (MG/L) 0.5 0.025 U 0.025 U 
SULFATE (MG/L) 520 480 
TOTAL ORGANIC CARBON (MG/L) -
FIELD PARAMETERS FIELD PARAMETERS 
ALKALINITY JMG/L) 200 
CARBON DIOXIDE (MG/L) 40 
DISSOLVED OXYGEN (MG/L) 1.5 0.39 2.64 
DISSOLVED OXYGEN - METER (MG/L) . 0.48 1.67 
HYDROGEN SULFIDE (H2S) (MG/L) 0 
IRON(+2) (MGIL) 0.03 
MANGANESE{+2) (MG/L) 3.8 
NITRITE-N (MG/L) 0.016 
OXIDATION REDUCTION POTENTIAL (MV) -106 188.6 402 14.5 
PH (S.U.) 7.7 6.49 4.69 5.96 
SPECIFIC CONDUCTANCE (MS/CM) 0.516 1.216 1.219 0.889 
SULFIDE (MG/Ll 0.07 
TEMPERATURE (Cl 15 14.55 18.77 15.57 
TURBIDITY (NTU) 8.8. 1.99 29. 17.9 

• 

TABLE 3-1 

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, 
AND MISCELLANEOUS PARAMETERS FOR SWMU 16 GROUNDWATER 

ROUNDS 1 THROUGH 4 

.. 

UPPER PENNSYLVANIAN WATER BEARING ZONE 
NSWCCRANE 

CRANE, INDIANA 
PAGE20F3 

0.2 J 0.3 U 0.3· 
0.074 
0.081 

7.6 7.1 10 
0.3 U 0.3 U 0.3 

0.272 U 0.27 U 0.24 
0.272 U 0.27 U 0.24 
0.543 U 
0.272 U 0.27 U 0.24 
0.272 U 0.24 
0.272. U 0.27 U 0.24 
0.272 U 0.24 
0.272 U 0.27 U 0.24 
0.31 J 0.27 U 0.26 

0.272 U 0.27 U 0.24 
0.272 UJ 0.24 
0.272 U 1.5 J 1.8 

0.48 
'0.69 J 0.27 U 0.61· 
0.272 U 0.27 U 0.24 
0.272 U 0.24 

11 8.1 9.3 
1.1 0.43 

0.272 U 0.27 U 0.24 
110 79 92 

0.272 U 0.27. U 0.24. 
0.272 U 0.24 

.- -

14 U 13 
0.05 U 0.56 
210 U .290 

0.37 1.41 
2.33 

329.8 199.7 169.4' 
4.1 4.7. 4.82 

·0.502 0.937 0.456 

16.56 19.68. 12.18 
4.82 2.32 o· 

U 

U 

U 
U 

U 
U 
U 
U 
U 
J 
U 
U 
J 
U 
J 
U 
U 

J 
U 

U 
U ....:. 

J 

0.2 J 0.3 U 0.3 U 
0 0.33 0 0.082 

0.16 0.03 
. 1.9 1.9 2.4 
0.3 U 0.3 U 0.3 U 

0.287 U 0.27 U 0.255 U 
0.287 U 0.27 U 0.255 U 
0.575 U 
0.287 U 0.27 U 0.255 U 
0.287 U 0.255 U 
0.287 U 0.27 U 0.255 U 
0.287 U 0.255 U 
0.287 U 0.27 U 0.255 U 
0.287 U 0.27 U 0.255 U 
0.287 U 0.27 U 0.255 U 

.0.287 U 0.255 U 
0.287 U 2.1 J 1.8 J 

0.51 U 
0.287 U 0.27 U 0.42. JI 
0.287 U 0.27 U 0.255· U i 

0.287 U 0.255 U I 
6.7 5.2 5.1 
0.5 J 0.3 J 

( 0.287 U 0.27 U 0.255 U 
55 55 50 

0.287 U 0.27 U 0.255 U I 
0.287 U , 0.255 U I 

- -

8 J 9 J 
0.27 J 0.72 
980 J 1100 

10 U 
280 
0.35 0.14 7.14 
1.28 

0 
3.3> 
22 > 

0.002 
328.9 501.2 315.2 
3.72 3.21 3.31 
1.178 1.284 1.168 
0.02 
14.77 16.75 14.1 
5.56 6.31 4.3 
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SAMPLING LOCATION 
SAMPLING ROUND 

DATE 
PARAMETERS 
.- -,._-- - -
CIS-1,2-DICHLOROETHENE 
ETHANE (UGIL) 
ETHENE (UGIL) 
TRICHLOROETHENE 
VINYL CHLORIDE 
EXPLOSIVESCUGIl) 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,2',6,6'-TETRANITRO-4,4'-AZOX 
2,4,6-TRINITROTOLUENE 
2,4-DIAMINO-6-NITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DIAMINO-4-NITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3,5-DINITROANILINE 
3-NITROTOLUENE 
4,4'-TN-AZOXY 
4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
DNX 
HMX 
MNX 
NITROBENZENE 
RDX 
TETRYL 
TNX 
MISCELLANEOUS PARAMETERS 
AMMONIA-N CMG/L) 
CHLORIDE (MGIL) 
NITRITEINITRATE-N (MG/L) 
SULFATE (MG/L) 
TOTAL ORGANIC CARBON (MGIL) 
FIELD PARAMETERS 
ALKALINITY (MG/L) 
CARBON DIOXIDE (MGIL) 
DISSOLVED OXYGEN (MG/L) 
DISSOLVED OXYGEN -'METER (MG/L) 
HYDROGEN SULFIDE (H2S) (MG/L) 
IRON(+2) (MGIL) 
MANGANESE(+2) (MG/L) 
NITRITE-N (MG/L) 
OXIDATION REDUCTION POTENTIAL (MV) 
PH (S.U.) 
SPECIFIC CONDUCTANCE (MSlCM) 
SULFIDE (MG/L) 
TEMPERATURE (C) 
TURBIDITY (tHU) 

280 140 
0.45 
0.67 

62000 28000 
30 U 0.3 

0.275 U 0.271 
0.275 U 0.271 
0.549 U 
0.275 U 0.271 

. 0.275 U 
0.275 U 0.271 
0.275 U 
0.275 U 0.271 
0.275 U 0.271 
0.275 U 0.271 
0.275 U 
0.275 U 0:271 

0.275 U 0.271 
0.275 U 0.271 
0.275 U 
0.275 U 0.271 

. 0.275 U 
0.275 U 0.271 

6.7 1.1 
0.275 U 0.271 
0.275 U 

17 U 
0.19 J 
180 U 

10 U 
140 
6 0.08 

7.27 
0 

3.3> 
4.1 

0.008 
264.8 541 
4.72 5.42 

0.433 0.42 . 
0_02 .- .-

21.88 18.44 
8.67 105 

TABLE 3-1 

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, 
AND MISCELLANEOUS PARAMETERS FOR SWMU 16 GROUNDWATER 

ROUNDS 1 THROUGH 4 

U 

U 
U 

U 

UPPER PENNSYLVANIAN WATER BEARING ZONE 
NSWCCRANE 

CRANE, INDIANA 
PAGE30F3 

8.2 
0.065 
0.035 
1900 

. 0.3 U 

0.264 U 
0.264 .U 

0.264 U 
0.264 . U 

210 

11000 
2.1 

0.269 
0.269 
0.538 
0.269 
0.269 

U 0.264 'U .0.269 
0.264 U .0.269 

U 0.264 U 0.269 
U 0.264 U 0.269 
U 0.264 U 0.269 

0.264 U 0.269 
U 0.264 U 0.269 

0.528 U 
U 0.264 U 0.269 
U 0.264 U 0.269 

0.264 U 0.269 
U 0.264 U 0.43 

0.264 U 0.269 
U 0.264 U 0.269 

0.264 U 4.3 
U . 0.264 U 0.269 

0.264 U 0.269 

21 J 120 
. 0.025 U 0.05 

50 150 

3.22 
0.63 

12 111.5 
5.99 5.58 

0.299 0.649 

13.12 11.63 
380 5.92 

290 310 , 0.6 
0.17 

19000 -18000 
60 U 3.8 

U 0.27 U 0.24 
U 0.27 U 0.24 
U 
U 0.27 U 0.24 
U 0.24 
U 0.27 U ·0.24 
U 0.24 
U 0.27 U 0.24 
U 0.27 U 0.24 
U 0.27 U 0.24 
U 0.24 
U 0.27 U 0.24 

0.48 
U 0.27 U 0.24 
U 0.27 U 0.24 
U 0.24 
J 0.27 U 0.24 
U 0.24 
U 0.27 U 0.24 

5.2 4.9 
U 0.27 UJ 0.24 
U 0.24 

110 . 

UJ 0.025 
190 

0.18 0.89 

274.3 100.9 
4.59 5.17 
0.786 0.595 

18.56 13.97 
9.1 3.27 

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

-

U 
.U 

U 
U 
U .. 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

J 
U 

, 

'---- - ---

U - lridicates that the chemical was not detected at the numerical detection limit (sample-specific detection limit) noted. Non-detected results from the laboratory are reported in this manner. This 
qualifier is also added to a positive result (reported by the. laboratory) if the detected concentration is determined to be attributable to contamination introduced during field sampling or laboratory analysis. 
UJ - Indicates that the chemical was not detected; however, the detection limit (sample-specific detection limit) is considered to be estimated based on problems encountered during laboratory analysis. 
The associated numerical detection limit is re!)arded as inaccurate or imprecise. 
UR - Indicates that the chemical-mayor may 'not be present. The non-detected analytical result reported by the laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of 

. gross technical deficiencies (i.e., holding times missed by a factor of two times the specified time limit, severe calibration non-compliances, and extremely low analyte recoveries). . 
J - Indicates that the chemical was detected; however, the associated numerical result is not a precise representation of the concentration that is actually present in the sample. The laboratory reported 
concentration is considered to be an estimate of the true concentration. 
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TA.BLE 3-2.' 

DESCRIPTIVE STATISTICS FOR . 
. ROUND 4 UPGRADIENT GROUNDWATER SAMPLES FROM UPPER PENNSYLVANIAN ZONE 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 
·NSWCCRA!IIE 

CRANE, INDIANA 

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

Detection Concentration Concentration Nondetects Concentration Detects Detect 

1/1 0.078. 0.078 0.0780 0.0780 .16GW0205 
111' 72 72 72.0 72.0 16GW0205 

Field Parameters 
DISSOLVED OXYGEN (mg/L) 1/1 4.68 .4.68 --- 4.68 4.68 '. 16GW0205 
OXIDATION REDUCTION POTENTIAL (MV) 1/1 28.2 28.2 --- 28.2 28.2 16GW0205 
PH (S.U.) 1/1 6.59 6.59 --- 6.59 6.59 16GW0205 
SPECIFIC CONDUCTANCE (MS/CM) 1/1 0.479 0.479 --- 0.479 0.479 16GW0205 
TEMPERATURE (C) 1/1 13.04 13.04 --- 13.0 13.0 16GW0205 
TURBIDITY (NTU) 1/1 1.1 1.1 --- 1.10 1.10 16GW0205 
Miscellaneous Parameters (mQ/L) 
CHLORIDE , 1/1 , 25 J , 25 J --- 25.0 , 25.0 , 16GW0205 

, NITRITE/NITRATE-N , 1/1 , 0.45 , 0.45 , --- 0.450 , 0.450 , 16GW0205 
'SULFATE , 1/1 , 8700 , 8700 ,. --- 8700 , 8700 , 16GW0205 



TABLE 3-3 

DESCRIPTIVE STATISTICS FOR 
ROUND 4 DOWNGRADIENT GROUNDWATER SAMPLES FROM UPPER PENNSYLVANIAN ZONE 

_, SWMU 16-(CAST HIGH EXPLOSIVES FILLJB·146 INCINERATOR) 
, NSWCCRANE 

CRANE, INDIANA 

Frequency of Minimum Maximum Range of Mean Average of Positive Sample of Maximum 
Parameter Detection Concentration . Concentration Nondetects Concentration Detects 

.. 
Detect 

Volatile Orqanics (uQ/L) 
1,1,2,2·TETRACHlOROETHANE 1/7 3.9 3.9 0.3 0.686 3.90 16GWT0605 
1,1,2-TRICHLOROETHANE 3/7 2.1 250 0.3 42.4 98.7 16GWT0605 
1,1·DICHLOROETHENE 217 8.1 140 0.3 21.3 74.1 16GWT0605 
2·HEXANONE· 1/7 1.8 J 1.8 J 0.5 0.471 1.80 16GWT0605 
4·METHYL-2-PENTANONE 1/7 36 36 0.5 5.36 36.0 16GWT0605 
ACETONE 217 7.6 33 0.5 5.98 20.3 16GWT0605 
BENZENE 217 1.3 4.6 0.3 0.950 2.95 16GWT0605 
CARBON DISULFIDE 1/7 2.5 . 2.5 0.3 0.486 2.50 16GWT0605 
CARBON TETRACHLORIDE 217 2.4 17 0.3 2.88 9.70 16GW0304 
CHLOROFORM 517. 0.6 J . 20 0.3 4.61 6.40 16GWT0605 
CIS-1,2-DICHLOROETHENE 3/7 8.2 5200 0.3 788 1839 16GWT0605 
ETHANE 6/7 0.0088 J 2.3 0.005 0.447 0.522 16GWT0605 
ETHENE 7/7 0.014 J 29 --- 4.19 4.19 16GWT0605 
ETHYLBENZENE 1/7 4.4" 4.4 0.3 0.757 . 4.40 .16GWT0605 
METHANE 7f7 0.87 440 --- 87.4 87.4 16GWT0605 
TETRACHLOROETHENE 217 3.4 190 0.3 27.7 96.7 16GWT0605 
TOLUENE ·217 0.5 J' 310 0.3 44.5 155 16GWT0605 
TOTAL XYLENES 1/7 6.7 6.7 0.3 1.09 . 6.70 16GWT0605 
TRANS-1,2-DICHLOROETHENE 217 5.8 21 0.3 3.94 13.4 16GWT0605 
TRICHLOROETHENE 7f7 2.4 440000 --- 65703 65703 16GWT0605 
VINYL CHLORIDE 217 3.8 660 0.3 94.9 332 16GWT0605 
Energetics (ug/L) 
1,3,5-TRINITROBENZENE 1/7 2 2 0.24 - 0.264 0.393 2.00 16GWT0605 
2,4,6-TRINITROTOLUENE 1/7 6.2 6.2 0.24 :0.264 0.993 6.20 16GWT0605 
2,4-DIAMINO-6-NITROTOLUENE 1/7 0.31 J 0.31 J 0.24 - 0.264 0.152 .0.310 16GWT0605 
2,4-DINITROTOLUENE 1/7 1.2 1.2 0.24 - 0.264 0.279 1.20 16GWT0605 
2,6-DINITROTOLUENE 1/7 0.92 J 0.92 J 0.24 - 0.264 0.239 0.920 16GWT0605 
2-AMINO-4,6-DINITROTOLUENE 4/7 0.26 J 34 0.24 - 0.264 5.07 8.77 16GWT0605 
3-NITROTOLUENE 217 1.8 J 1.8 J 0.24 - 0.264 0.604 1.80 16GWT1003, 16GWT0903 
4-AMINO-2,6-DINITROTOLUENE 5/7 0.42·J 18 . 0.24 - 0.264 2.99 4.14 16GWT0605 
HMX 5/7 0.72 J 9.3 0.24 - 0.264 4.18 5.80 16GWT0903 
MNX 4/7 0.3 J 1.2 0.24 - 0.264 0.380 0.573 16GWT0404 
RDX 6/7 4.9 92 . 0.264 39.6 46.2 16GWT0903 
Field Parameters 
DISSOLVED OXYGEN (mq/L) 7/7 0.89 13.83 ._- 5.20 5.20 16GW0304 
OXIDATION REDUCTION POTENTIAL (MV) 7f7 12 315.2 --- 158 158 16GWT1003 
PH (S:U.) 7/7 3.31 5.99 --- 5.11 5.11 16GWT1303 
SPECIFIC CONDUCTANCE (MS/CM) 7/7 0.18 1.168 --- 0.559 0.559 16GWT1003 
TEMPERATURE (e) 7f7 12.18 15.57 --- 14.1 14.1 16GWT0605 
TURBIDITY. (NTU) 7f7 0 380 _.- 59.4 59.4 16GWT1303 
Miscellaneous Parameters (mg/L) 
CHLORIDE I 7/7 I 5J I 110 J I .-. 31.9 I 31.9 . I 16GWT1703 
NITRITE/NITRATE-N I 4/7 I 0.56 0.88 I 0.025 I 0.421 I 0.728 I 16GWT0404 
SULFATE I 7f7 I 32 1100 I --- I 327 I 327 . I 16GWT1003 I 

• • • 
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SAMPLING LOCATION 
SAMPLING ROUND 

DATE 
. PARAMETERS 

- ...... - -
CIS-1,2-DICHLOROETHENE 
ETHANE (UG/L) 
ETHENE (UG/L) 
TRICHLOROETHENE 
VINYL CHLORIDE 
MISCELLANEOUS PARAMETERS 
AMMONIA-N (MG/L) 
CHLORIDE (MG/L) 
NITRITEINITRATE-N (MG/L) 
SULFATE (MG/L) 
TOTAL ORGANIC CARBON (MG/L) 
FIELD PARAMETERS 
ALKALINITY (MG/L) 
CARBON DIOXIDE (MG/L) 
DISSOLVED OXYGEN (MG/L) 
DISSOLVED OXYGEN - METER (MG/L 
HYDROGEN SULFIDE (H2S)jMG/L) 
IRON(+2)- (MG/Lj 
MANGANESE(+2) (MG/L) 
NITRITE-N (MG/L) 
OXIDATION REDUCTION POTENTIAL 
PH (S.U.) 
SPECIFIC CONDUCTANCE (MS/CM) 
SULFIDE (MG/L) 
TEMPERATURE (C) 
TURBIDITY (NTU) 

1 I. 2 1 

TABLE 3-4 

--
SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, 

AND MISCELLANEOUS PARAMETERS FOR SWMU 16 GROUNDWATER ROUNDS 1 THROUGH 4 
MIDDLE PENNSYLVANIAN WATER BEARING ZONE 

NSWCCRANE 
CRANE, INDIANA 

16MW04. 
3 1 4 1 5 1 6 1 7 1 8 1 9 1 1 2 1 3 1 

4/23/03 11 0/261031 8/25/04 1 216105 1 1 1 1 1 1 11/21/03 1 812412004 1 

0.3 J 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
0.005 U .0~37 J 
0.005 U 0.031 J 

0.5 J 0.3 U 0.7 J 1.4 0.3 U 0.3. U 
0.3 U 0.3 U 0.3 U 0.3 U .--' 0.3 U 0.3 U 

0.08 
12 15 J 15 U 

0.02 U 0.05 U 0.025 U 0.025 U 
430 660 260 J 

, 
10 U 

260 
5.79 0.1 -3.66 

0.29 0.54_ 0.64 
0 

3.3 > 
9.4 
0 

207 329 124 319 '- 306.8 220.7 
3.68 3.65 4.1 4.5 4.27 4.64 
0.72 0.74 0.84 0.672 0.795 2.785 

0.01 
13.3 13.2 15 12.87 16.04 17.81 
0.5 0.13 8.9 0.05 4.11 7.63 

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

16MWT12 
4 l 5 1 6 1 7 1 8 

216/2005 1 _ 1 - 1 1 

0.3 U I 

-0.17 ! 

0.12 
0.5 J i 

0.3 U 

15 J 
0.025 U 
1300 

4.22 

134.6 
4.89 
1.898 

12.28 
1.7 

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 
toa positive result (reported by t~e laboratory) if the detected concentration is determined to be attributable to contamination introduced during field sampling or laboratory analysis. . -
UJ - Indicates that the chemical was not detected; however, the detection limit (sample-specific detection limit) is considered to -be estimated based on problems encountered during laboratory analysis .. The associated 
numerical det_ection limit is regarded as inaccurate or imprecise. -
UR - Indicates that the chemical mayor may not be present. The non-detected analytical result reported by the laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of gross 
technical deficiencies (i.e., holding times missed by a factor of two times the specified time limit, severe calibration non-compliances, and extremely lowanalyte recoveries). 
J - Indicates that the chemical was detected; however, the associated numerical result is not a precise representation of the concentration that is actually present in the sample. The laboratory reported concentration is 
considered to be an estimate of the true concentration. . -

1 9 
L __ 
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Parameter 
Volatile OrQanics (uQ/L) 
ETHANE 
ETHENE 
METHANE 
TRICHLOROETHENE 
Energetics (uglL) 

IRDX 1 
Field Parameters 
DISSOLVED OXYGEN (mg/L) 
OXIDATION REDUCTION POTENTIAL (MV) 
PH (S.U.) 
SPECIFIC CONDUCTANCE (MS/CM) 
TEMPERATURE (C) 
TURBIDITY (NTU) '. 

Miscellaneous. Parameters (mglL) 
ICHLORIDE 
ISULFATE 1 

• 
TABLE 3-5 

DESCRIPTIVE STATISTICS FOR 
ROUND 4 GROUNDWATER SAMPLES FROM MIDDLE PENNSYLVANIAN ZONE 

SWMU 16 (CAST HIGH EXPLOSIVES FILlJB-146 INCINERATOR) 
NSWC CRANE 

CRANE, INDIANA 

Freguency of Minimum .Maximum Range of Mean 
Detection Concentration Concentration Nondetects Concentration 

1/2 0.17 0.17 0.005 0.0863 
1/2 0.12 0.12 0.005 0.0613 
212 1.1 1.6 _ .. 1.35 
212 0.5 J 1.4 ... 0.950 

1/2 1 0.58. I 0.58 1 0.26. I 0.355 

212 4.22 5.79 ... 5.01. 
212 134.6 319 ... . 227 
212 4.5 4.89 ... 4.70 
212 0.672 1.898 ... 1.29 
212 12.28 12.87 ... .12.6 
212 0.05 1.7 ... 0.875 

212 1 15 J 1 15 J 1 ... 15.0 
212 1 660 1 1300 I- ... J 980 

• 
.) 

Average of Positive Sample of Maximum 
Detects Detect 

0.170 16GWT1203 
0.120 16GWT1203 
1.35 16GWT1203 

.0.950 16GW0404 

1- 0.580 I 16GW0404 1 

5.01 16GW0404 
227 16GW0404 
4.70 16GWT1203 
1.29 16GWT1203 
12.6 16GW0404 

0:875 16GWT1203 

1 15,0 16GW0404,16GWT12031 

1 980 1 16GWT1203 1 



TABLE 3-6 

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, 
AND MISCELLANEOUS PARAMETERS FOR SWMU 16 GROUNDWATER 

ROUNDS 1 THROUGH 4 
LOWER PENNSYLVANIAN WATER BEARING ZONE 

. NSWC CRANE 
CRANE, INDIANA 

SAMPLINGLOCATION~' __ ~~T-__ ~~ __ ~ __ ~~~~~~T-~~~ __ ~ __ -r ____ ~~~~ __ ~-' __ ~ __ r-~~~~~,-~~~~,-~~ __ ~ 
SAMPLINGROUNDr-~~-+~~~~~~~~~~+-~-+~~+-~-+~~~~~~~ __ ~~~~~~~~~~1-~~--~1-~~~~1-~~ 

DATE 
PARAMETERS 

-- ... _-- - -
Figure 4-7 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U U 0.3 U 
ETHANE (UG/L) 0.34 1 2.5 
ETHENE (UG/L) 0.75 0.22 0.26 
TRICHLOROETHENE 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.6 . J 
VINYL CHLORIDE 

- 0.3 U 0.3 U 0.3 U - 0.3 ----'-L ---"~3 U 0.3 U 
MISCELLANEOUS PARAMETERS 
AMMONIA-N (MG/L) 
CHLORIDEJ.MG/L) 5 4 3 J 
N ITRITE/N ITRA TE -N J.MG/L) 0.025 U 0.05 UJ 0.025' U 
SULFATE (MG/L)' 4 8 0.5 U 
TOTAL ORGANIC CARBON (MG/L) 2.6 
FIELD PARAMETERS 
ALKALINITY (MG/L) 250 
CARBON DIOXIDE (MG/L) 10 U 
DISSOLVED OXYGEN (MG/L) 0.87 9.72 3.5 1.77 1.36 
DISSOLVED OXYGEN - METER (MG/L 4.51 2.57 
HYDROGEN SULFIDE (H2S) (MG/L) 0 
IRON(+2) (MG/L) 0 
MANGANESEJ.+2)(MG/~ 0.3 
NITRITE-N (MG/L) 0.007 
OXIDATION REDUCTION POTENTIAL MV) 188 95 -43.9 174.1 143.1 -21.7 
PH (S.U.) 7.35 5.47 6.98 7.99 6.15 7.43 
SPECIFIC CONDUCTANCE_(MS/CMJ 0.256 1.004 0.756 0.392 0.411 0.354 
SULFIDE (MG/L) 0.01 
TEMPERATURE (C) 7.29 24.93 11.82 12.78 15.85 13.89 
TURBIDITY (NTU)' 650 4.7 2.8 22.5 2 0.6 

A blank cell indicates that no sample was collected or analysis was conducted for the parameter. 
U - Indicates that the chemical was not detected at the numerical detection limit (sample-specific detection limit) hoted. 
J - Indicates that the chemical was detected; however, the associated numerical result is not a precise representation of the concentration that is actually present in the sample. The laboratory reported concentration is . 
considered to be an estimate of the true concentration. . . . 

• • • 
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Parameter 
Volatile Organics (ug/L) 
ETHANE 
ETHENE 
METHANE 
TRICHlOROETHENE 
Field Parameters' 
DISSOLVED OXYGEN (mg/L) 
OXIDATION REDUCTION POTENTIAL (MV) 
PH (S.U.) 
SPECIFIC CONDUCTANCE (MS/CM) 
TEMPERATURE (C) 
TURBIDITY (NTU) 

. Miscellaneous Parameters (mg/L) 
ICHLORIDE 1 
ISULFATE' 1 

' • 
TABLE 3-1 

DESCRIPTIVE STATISTICS FOR 
ROUND 4 GROUNDWATER SAMPLES FROM PENNSYLVANIAN LOWER ZONE 

, SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 
NSWC CRANE 

CRANE, INDIANA 

Frequency of Minimum Maximum Range of Mean 
Detection Concentration Concentration Noridetects Concentration 

212 0,34 2,5 --- 1.42 
2/2 0.075 0.26 --- 0.168 
212 540 9400, --- 4970 
1/2 0.6 J 0.6 J 0.3 0.375 

212 1.36 9.72 --- .5.54 
212 -43.9 -21.7 --- ,32.8 
2/2 6.98 7.43 --- 7.21 
212 0.354 0.756 --- 0.555 
212 11.82 13.89 --- 12.9 
212 0.6 .2.8 --- 1.70 

212 1 3J 1 5 1 --- 4.00 
1/2 1 4 1 4 1 0.5 . 2.13 

" 

• 
Average of Positive Sample of Maximum 

Detects Detect 

1.42 16GWT1503 
0.168 16GWT1503 
4970 16GWT1503 
0.600 16GWT1503, 

5.54 16GWT1103 
-32.8 16GWT1503 
7.21 16GWT1503 . 

0.555 16GWT1103 
12.9 16GWT1503 
1.70 ,16GWT1103 

1 4.00 1 16GWT1103 1 
1 A.OO 'I 16GWT1103 1 
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• 

• 

SAMPLING LOCATION 16SW/SD10 
SAMPLING ROUND 2 3 

DATE 11/1.1/04 
PARAMETER 
._ ... ,.,11 ...... - __ , ... 

0.3 U 

0.3 U 
0.3 U 

AMMONIA-N (MG/L) . 
CHLORIDE (MG/L) 
NITRITE/NITRATE-N (MG/L) 
SULFATE (MG/L) 
TOTAL ORGANIC CARBON (MG/L) 
FIELD PARAMETERS 
ALKALINITY (MG/L) 
CARBON DIOXIDE (MG/L) 
DISSOLVED OXYGEN (MG/L) 6.02 8.95 
DISSOLVED OXYGEN - METER (MG/L) 
HYDROGEN SULFIDE (H2S) (MG/L) 
IRON(+2) (MG/L) 
MANGANESE(+2) (MG/L) 
NITRITE-N (MG/L) 
OXIDATION REDUCTION POTENTIAL (MV 120 218 
PH (S.U.) 7.26 3.65 
SPECIFIC CONDUCTANCE (MS/CM) 0.066 0.126 
SULFIDE (MG/L) 
TEMPERATURE (C) 10.74 5.44 
TURBIDITY (NTU) 46.7 6.9 

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

TABLE 3-8 

SUMMARY OF CHEMICALS DETECTED, FIELD PARAMETERS, 
AND MISCELLANEOUS PARAMETERS FOR SWMU 16 SURFACE WATER 

ROUNDS 1 THROUGH 4 
NSWCCRANE 

CRANE, INDIANA 

16SW/SD12 
2 3 4 

10/25/03 11/2104 213/05 

16SW/SD13 
3 

11/2104 
----

1.4 0.3 U 1.3 0.3 U 0.3 

15 5.6 20 0.3 U 0.3 
0.3 U 0.3 U 0.3 U 0.3 U 0.3 

0.11 0.43 ·0.27 0.55 

9.38 10.07 9.18 
6 2.94 

./ 

195.4 51.4 218 68.3 ·49.4 
7.21 7.16 3.75 6.4 7.64 
0.204 0.1 ·0.164 0.168 0.84 

13.24 16.24 5.95 13.68 16.03 
4.06 38.4 3 15.9 22.8 

4 4 
213/05 213105 

U 0.3 U 0.3 U 0.3 U 

U 0.3 U 0.3 U 0.3 U 
U 0.3 U 0 0 0.3 U 0.3 U 

i 

I 

10.93. 8.9 . 11.15 

203 53.6 188 
3.83 7.37 4.16 
0.175 0.159 . 0.14 

5.25 ·13.28 3.12 
2.2 9.49 3.1 

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 

UJ - Indicates that the chemical was not detected; however, the detection limit (sample-specific detecti<:>n limit) .is considered to be estimated based on problems encountered during laboratory analysis. The associated numerical detection limit is regarded as inaccurate or imprecise. 

UR - Indicates thaUhe chemical mayor may not be present. The non-detected analytical result reported by the laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of gross technical deficiencies (Le., holding times lDissed by a factor of two times the specified time 
. limit,severe calibration non-compliances, arid extremely low·analyte recoveries). 
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 tei be an estimate of the true concentration. 
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• 
Parameter 
Volatile Organics (ug/L) 

ICIS-l,2-DICHLOROETHENE 
ITRICHLOROETHENE 
Energetics (ug/L) 
4-AMINO-2,6-DINITROTOLUENE I 
HMX I 
RDX L 
Field Parameters Field Parameters 
DISSOLVED OXYGEN (mQ/L) 
OXIDATION REDUCTION POTENTIAL (MV) 
PH (S.U.) 
SPECIFIC CONDUCTANCE (MS/CM) 
TEMPERATURE (C) , 
TURBIDITY (NTU) 

• 
TABLE 3-9 

DESCRIPTIVE STATISTICS FOR 
ROUND 4 SURFACE WATER SAMPLES 

SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 
NSWCCRANE 

CRANE, INDIANA 

Frequency Of, Minimum " . Maximum , Range of Mean 
Detection Concentration Concentration Nondetects Concentration 

1/4 I 1.3 I 1.3 I 0,3 I 0.438 
1/4 I 20 I 20 I 0.3 I 5.11 

,1/4 I 0.44 J . I 0.44 J I 0.24 - 0.242 I 0.200 
1/4 I 3.6 I 3.6 J 0.24 - 0.242 I 0.990 
1/4 1 14 J 14 I 0.24 - 0.242 I 3.59 

4/4 8.95 11.15, ,10.3 
4/4 188 218 207 
4/4 3.65 4~16 " , 3.85 
4/4 0.126 0.175 0.151 
4/4 3.12 5.95 4.94 
4/4 2.2 6.9 3.80 

• 
Average of Positive , Sample of Maximum 

Detects Detect 

I 1.30 I 16SW1203 
20.0 I 16SW1203 

I 0.440 I 16SW3002 
j 3.60 I 16SW3002 
I 14.0 I . 16SW3002 

10.3 16SW3002 
207 16SW1002, 16SW1203 
3.85 16SW3002 

0.151 16SW1303 
4.94 16SW1203 
3.80 16SW1002 
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Section 4 presents groundwater and surface monitoring data for Rounds 1 through 4. The information 

presented includes potentiometric surface contours and temporal plots for each groundwater and surface 

sampling location included in the SWMU 16 long term monitoring program. The objective of the long term 

monitoring program at SWMU 16 is to collect enough monitoring data (up to nine rounds) to determine 

whether residual explosives are naturally degrading and to provide data for making remedy decisions for 

residual explosives and VOC contamination to complete the CMS. 

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

EPA Region 5 as described in the document entitled "Region 5 Framework for Monitored Natural 

Attenuation Decisions for Groundwater" (U.S. EPA 2000). The framework summarizes the current state

of-the-science and U.S. EPA policy on the use of MNA. The framework also 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 16 long term monitoring program: 

• Monitoring data should include analytical results for the contaminants of concern and their 

degradation products from nine or more rounds of samples collected under non-pumping 

conditions over a period of three to five years. The SWMU 16 long term monitoring program is 

providing analytical results for select explosives and VOCs. RDX is considered to be the principal 

explosive chemical of concern because it is a site-related contaminant and it has been detected more 

frequently and at higher concentrations that any other explosive at SWMU 16.. Degradation products 

of Rbx are DNX, MNX, and TNX. For reasons similar to RDX, TCE is considered to be the primary 

VOC of concern and has the degradation products cis-1 ,2-dichloroethene, vinyl chloride, ethene, and 

ethane. The long-term monitoring program is scheduled to include nine rounds of sampling, under 

non-pumping conditions, to provide information on trends in groundwater concentrations of explosives 

and explosives degradation productions. To date, four rounds of groundwater sampling events have 

been conducted: Round 1 (February through May 2003); Round 2 (October 2003 through January 

2004); Round 3 (July through November 2004) and Round 4 (February 2005). The remaining five 

rounds of sampling are expected to be complete<;:l in 2005 and 2006, which covers a monitoring 

period of approximately three years. 
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• There should be at least two years of quarterly sampling to evaluate seasonal effects on the 

contaminant concentrations. At the completion of the ninth round of sampling at SWMU 16, 

quarterly monitoring will have been conducted for approximately 2 years. 

• The data should be collected from appropriately located. sampling points, including within the 

source area, within the center of the plume and at the leading edges of the plume. The SWMU 

16 long term monitoring program includes 12 wells. The location of each well relative to the 

contamination plume is discussed in Section 4.1 below. 

• Samples should be collected from points located vertically (above and below) and horizontally 

(upgradient and downgradient) outside the area of groundwater contamination. The long term 

monitoring program includes monitoring wells located in three (Upper, Middle, and Lower 

Pennsylvania) water bearing zones to evaluate if contamination is migrating from the upper aquifer 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. Explosives contamination has been detected in the Upper and 

Middle Pennsylvania water bearing zones, but not in the Lower Pennsylvania water bearing zone . 

VOCs have been detected in the all three water bearing zones. 

• The most recent analytical data on groundwater should be no more than two years old at the 

time of evaluation. The ninth round of sampling is expected to be completed in August 2006. A 

final report evaluating the MNA program through nine rounds of sampling is expected to be issued in 

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

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

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

apparent trend line. The SWMU 16 MNA report for nine rounds of sampling will include temporal 

plots of RDX and TCE, and their associated degradation by-product concentrations. A statistical 

summary of analytical data will be included for each round of sampling and in the final report. 

• Additional rounds of samples, beyond nine rounds, may be required to demonstrate the 

decreasing trend. SWMU 16 MNA monitoring data will be evaluated after nine rounds and a 
decision will be made if additional data is needed. 

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

supporting information being provided by the SWMU 16 long term monitoring program: 

110516/P 4-2 CT00343 
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The monitoring data should be collected from appropriate locations that are distributed both 

vertically and horizontally throughout the plume. As stated previously, explosives contamination 

has been detected in the upper and middle Pennsylvania water bearing zones, but not the lower 

Pennsylvania aquifer and VOCs have been detected in all 3 water bearing zones. The long term 

monitoring program includes monitoring wells located in the Upper and Lower Pennsylvania water 

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

monitoring program inCludes monitoring wells positioned upgradient and downgradient of the source 

area, within the source plume and along the outside area of the groundwater contamination. 

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

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

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

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

presented in the final MNA report. 

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

information: 

» Contaminants of concern and potential degradation by-products. All sampling is being 

conducted under non-pumping conditions. The SWMU 16 monitoring program is providing 

analytical results for RDX and TeE, which are the primary chemicals of concern, and their 

associated degradation products. 

» Routine and Other Indicator Parameters. The monitoring data includes the routine indicator 

parameters dissolved oxygen, oxidation reduction potential, pH, specific conductance, 

temperature, turbidity, and nitrite/nitrate concentrations. Other parameters that can be used to 

support decision making includes alkalinity, chloride, nitrite, nitrate, dissolved methane, iron (II) 

and iron (III), sulfate, sulfide, and total organic carbon (TOC). 

» Vertical and horizontal characterization of the distribution of hydraulic conductivity and its 

affect on contaminant concentrations. Information collected in nine rounds of sampling will be 

evaluated and used to characterize vertical and horizontal hydraulic conductivity . 
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~ Water levels should be measured to determine groundwater now direction. Groundwater 

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

results will be presented in the final MNA report in the form of potentiometric surface figures. 

~ Seasonal variations and trends should be evaluated by obtaining data from different times 

of the year to determine if changes in contaminant concentrations, indicator parameters or 

water types are caused by natural attenuation or may be attributed to seasonal variability. 

The SWMU 16 monitoring program includes quarterly monitoring which will measure RDX, TCE, 

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

report will include the presentation of temporal plots to discern seasonal trends of RDX, TCE and 

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

4.1 GROUNDWATER MONITORING PROGRAM 

MNA groundwater sampling is being conducted at 12 select well locations across SWMU 16 (see Figure 

2-1). These wells have been established in accordance with U.S. EPA Region 5 MNA guidance (UB. 

EPA 2000). The monitoring wells have a specific role in the monitoring program and represent locations 

within the plume source area, within the center and leading edges of the plume, and from points located 

vertically (above and below) and horizontally (upgradient and downgradient) outside the area of 

groundwater contamination. In Rounds 4 through 9, these locations are being analyzed for explosives 

and VOCs. The selected wells are distributed as follows in the Puz, Pmz, and Plz Water Bearing Zones: 

• One clean, laterally upgradient well (16MW02) in the Puz 

• Three source area wells (16MWT06, 16MWT13, 16MWT17) in the Puz 

• Four wells within theRDX and TCE plumes (16MW03, 16MWT04, 16MWT09, 16MWT10) in the Puz. 

• One well at the leading edge of the plume (16MW04) in the Puz 

• One laterally downgradient well that is clean (16MWT12) in the Pmz 

• Two clean, deep wells below the plumes (16MWT11, 16MWT15) in the Plz 

4.2 SURFACE WATER MONITORING PROGRAM 

In support of the MNA demonstration, surface water samples are also being collected at eight select 

locations (see Figure 2-2). These locations include 16SW10, 16SW12, 16SW13, and 16SW30. In 

Rounds4 through 9, t~ese locations are being analyzed for explosives and VOCs. 
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Figures 4-1, 4-2, and 4-3 show the Round 4 (February 4,2005) potentiometric surface elevation maps for 

the Upper, Middle, and Lower Pennsylvanian water bearing zones, respectively. The Round 4 

groundwater elevations collected in Round 4 for all three zones were compared to groundwater 

elevations reported in RFI (see Appendix E). The comparison revealed similar groundwater elevations 

and flow directions for each zone. Further discussion of the Round 4 results for each zone are presented 

below. 

In Round 4, groundwater elevations in the Puz monitoring wells ranged from 742.13 feet above mean sea 

level (amsl) at well 16MWT1 0 to 751.85 feet amsl at well 16MWT04. Monitoring well 16MWT01 was not 

used to develop the SWMU 16 Puz potentiometric surface map because it is not representative of SWMU 

16 groundwater elevations due to differences in water elevation in previous rounds. The highest 

groundwater elevations in the northern portion of the site were measured in monitoring wells 

WES-14-02-83and 16MWT17, which are located near the centerline of the ridge. Groundwater to the 

west of the centerline flows to the west and southwest, ultimately discharging into gullies that drain 

surface water and groundwater westward towards a tributary of Turkey Creek. Shallow groundwater east 

• of the centerline flows to the east towards gullies on the eastern side of the site. Shallow groundwater is 

also present in the east-central portion of the site and flows in a southeasterly direction towards gullies on 

the southeastern side of the site that convey water eastward and southeastward towards Turkey Creek. 

• 

Groundwater elevations in the Pmz ranged from 730.34 feet amsl at well 16MWT16 to 735.53 feet amsl 

at well 16MWT03. Monitoring well 16MWT16 was not used in developing the potentiometric surface map 

for the Pmz because the potentiometric surface elevation for 16MWT16 was approximately 4 feet lower 

than the average water level for other monitoring wells screened in the Pmz zone. Groundwater 

elevations for the Pmz are highest near the central portion of this SWMU (near 8146), and groundwater is 

flowing toward the southwestern,-southern, and southeastern hillsides. 

In Round 4, Plz groundwater elevations ranged from 664.96 at well 16MWT08 to 704.70 feet amsl at well 

16MWT15. However, monitoring well 16MWT15 was not used in developing the potentiometric surface 

map for the Plz because the potentiometric elevation for 16MWT15 was approximately 40 feet higher 

than the average water level measured in the other wells screened in the Plz. This may indicate that the 

well is in an area of increased vertical fracturing and enhanced leakage from the overlying intermediate 

flow zone. Excluding the data for monitoring well 16MWT15, the deep groundwater elevations ranged 

from 664.96 to 668.3 feet amsl in Round 4. Groundwater flow direction on the eastern side of the site is 
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towards the northeast. There is insufficient data to determine which direction groundwater in the Plz is 

flowing on the southern and western portions of SWMU 16. 

4.4 GROUNDWATER TEMPORAL TREND PLOTS AND DATA EVALUATION 

4.4.1 Upper Pennsylvanian Water Bearing Zone (Puz) 

Figure 4-4 shows temporal plots of RDX and degradation by-product concentrations for Rounds 1 through 

4 in the Puz. Figure 4-5 shows temporal plots of TCE and degradation-by-product concentrations. The 

temporal plots are arranged in columns by monitoring well location showing concentration trends for RDX 

and TCE followed by the trend for each degradation by-product. All detections are shown as a data point 

on each plot with the data validation qualifier as applicable and correspond to data presented in Table 

3-1. 

Through Round 4, RDX was detected at all Puz monitoring locations with the exception of 16MW02, 

which is the upgradient well. This pattern of concentrations, among other evidence, links RDX to SWMU 

16 as a site-related contaminant in groundwater. RDX degradation-by-products have been detected at 2 

locations (16MWT04 and 16MWT09). This alone, is an indication that degradation of RDX is occurring 

because the only source of these compounds is RDX. TCE has been detected at all Puz well locations 

with the exception of 16MW02, which is the upgradient well. TCE degradation-by-products have been 

detected at all Puz wells. Similar to RDX, this links TCE to SWMU 16 as a site-related contaminant and 

provides evidence that TCE is degrading in the environment. A summary evaluation of monit<?ring results 

through Round 4 for each Puz well location is presented below: 

• Upgradient well: 

~ 16MW02 - No detection of explosives or degradation-by-products. Three total detections of 

ethene and ethane. No apparent trend in concentrations. 

• Three source area \I\,Iells: 

~ 16MWT06 - Four detections of RDX with no apparent trend in concentrations. TCE and 

associated degradation-by-products have been detected in all rounds of sampling. TCE and vinyl 

chloride concentrations have increased since Round 1 and indicate a possible upward trend. 

Concentrations of ethene and ethane show no apparent trend. 

~ 16MWT13 - RDX has been detected in 2 of 3 rounds of sampling with no apparent trend in 

• 

concentrations. TCE and cis-1,2-dichloroethene have been detected in all rounds of sampling • 
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with concentrations showing a potential downward trend since Round 2 when sampling initiated. 

Insufficient data is available for ethene and ethane to discern any trend in concentrations. 

~ 16MWT17 - There have been 3 detections of RDX with no apparent trend in concentrations. 

TeE and cis-1,2-dichloroethene have been detected in all rounds with no apparent trend in 

concentrations; vinyl chloride has been detected in 2 of 3 rounds with no trend in concentrations; 

and ethene and ethane have each been detected once. 

• Four wells within the RDX and TeE plumes: 

~ 16MW03 ~ There have been 4 detections of RDX and 2 detections of MNX. There is slight 

increase in RDX concentrations but no trend in MNX. TeE and cis-1 ,2-dichloroethene have been 

detected in all rounds with an apparent decreasing trend in concentrations. Ethene has been 

detected once. 

~ 16MWT04 - There have been 4 detections of RDX with no apparent trend in concentrations. In 

sufficient data is available for DNX, MNX, and TNX to detect a trend in concentrations. have each 

been detected once. TeE has been detected in all sampling events. However, there is no 

apparent trend in concentrations. There have been two detections ofethene and ethane through 

Round 4 but there is insufficient data to discern a trend in these compounds. 

~ 16MWT09 - RDX has been detected in 3 of 4 sampling rounds and there is no apparent trend in 

concentrations. MNX was the only degradation product detected in 2 rounds. There is 

insufficient data to discern a trend for this compound. 

~ 16MWT10 - RDX has been detected in all sampling events with no apparent trend in 

concentrations. MNX was the only degradation -product detected in 2 rounds. There is 

insufficient data to discern a trend for this compound. 

4.4.2 Middle Pennsylvanian Water Bearing Zone (Pmz) 

Figure 4-6 shows temporal plots of RDX and degradation by-product concentrations for Rounds 1 through 

4. Figure 4-7 shows temporal plots of TeE and degradation-by-product concentrations. All positive hits 

are shown as a data point on each plot and correspond to data presented in Table 3-4. RDX has been 

detected in one well (16MW04). No RDX degradation-by-products have been detected. TeE and 

cis-1 ,2-dichloroethen have been detected in both Pmz wells at least once. Ethene and ethane have been 
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detected only at well 16MWT12. A summary evaluation of monitoring results for each Pmz well location 

is presented below: 

• Well at the leading edge of the plume: 

~ 16MW04 - RDX has been detected in all four rounds and there is no apparent trend in 

concentrations. TCE has been detected in 3 of 4 sampling rounds and indicates a possible 

increasing trend in concentrations. Cis-1,2-dichloroethene has been detected once. 

• Downgradient well: 

~ 16MWT12 - There have been no detections of explosives or degradation-by-products. TCE was 

-detected only in Round 4; cis-1,2-dichloroethene has been detected in all rounds and there is no 

apparent trend in concentrations. Ethene and ethane have been detected only twice in two 

sampling rounds. Insufficient data is available to indicate a possible trend for these compounds. 

4.4.3 Lower Pennsylvanian Water Bearing Zone (Plz) 

Figure 4-8 shows temporal plots of RDX and degradation by-product concentrations. Figure 4-9 shows 

temporal plots of TCE and degradation-by-product concentrations. All positive hits are shown as a data 

point on each plot and correspond to data presented in Table 3-6. A summary evaluation of monitoring 

results for each Plz well location is presented below: 

• Deep wells below the plumes: 

~ 16MWT11 - There have been no detections of RDX or degradation-by-products. There have 

been no detections of TCE. Ethene and ethane have only been detected in Round 4. 

~ 16MWT15 - There have been no detections of RDX or degradation-by-products. TCE and 

cis-1,2-dichloroethene have only been detected in Round 4. Ethene and ethane have been 

detected twice in two rounds of sampling. Insufficient data is available to discern a trend for 

these compounds. 

4.4 SURFACE WATER TEMPORAL TREND PLOTS AND DATA EVALUATION 

Figures 4-10 and 4-11, respectively show temporal plots of RDX and TCE and associated degradation 

by-product concentrations in surface water. All positive hits are shown as a data point on each plot and 

correspond to data presented in Table 3-8. Through Round 4, RDX has been detected twice at location 
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16SW/SD30. TeE and cis-1,2-dichloroethene have only been detected in one well (16SW/SD12). A 

summary evaluation of monitoring results for surface water location is presented below: 

• 16SW10 - No detections of RDX. No detection of TeE, cis-1 ,2-dichloroethene, or vinyl chloride. 

• 16SW12 - No detections of RDX or degradation products. TeE has been detected in all rounds of 

sampling with no apparent trend in concentrations and cis-1 ,2-dichloroethene has been detected in 2 

of 3 samples and shows no trend in concentrations. 

• 16SW13 - No detections of RDX or degradation products. No detections of TeE or degradation 

products. 

• 16SW30 - RDX has been detected in twice; however, only two rounds of sampling have been 

conducted at this well. There have been no detections of TeE or degradation products . 

110516/P 4-9 CT00343 



P'\GtS\cRANE NSWC\MAPDOCS\APR\RA SWMU13&18.APR SWUU 16 SHAlLOW CONTOUR · FEBRUARY 4, 2005 LAYOUT 916105 CS 

\ 

r, \ \\ I . 

'\ \ \ \ \ , 

\\ \ \ 

", 

'\"\ :t'1011 \ 
, I \ 

\\ \ 
\'\\-

\ -----\ I I 

\ '\ \ /' 
\ ' <' 

\- \~ 
,\ 
" I , \ , , 

\\ 

" 

, 
\\ 
'i'\ 

'~\ 
I • 
'II, 

\ \ \ 
, \ 

~\\ 
'\014" \ \ 

/ ' \ 

'" 
16MW02 
(WES, 14,02,83) 
750,6 

, 

( 

\ 

,.----\ -- " 

, , 
'" '>1TQ 

• 

16MWT02 
.747,75" -> ', . ' 16MWT13 ... 

7 ,21 "\\-t\ \ , , 

... \ 
\ 

\ 
\ 

.... '" .... "'\ 
." , 

\ 
\ \ 

\ , \ 
,\ 

\ 
\ , 

\ 

'1<' 

\ " , , . , , 
\ 

\ 

'-
,~-~, 
~i \. 

16MWT14 ,_ 
ABANDONED , 

\ , 
\ 

\ 
" .. 
I \ " 
I \ ,\,?r::, , \ '--'\ \ \ \ ,/ 
\ \ 1""'\:-- ' 

\\ \ \ ~~'b \ I " 

'\ .~\\\ /", '... 

\\~\ ........ 9;)/ ( '..., I 
\ '\ , " 

Uppe~\ ns V an \ /' .... ~ \ , \ 
Water-Bearin ne Absen~ \ .... , ..:, \ 

\ 

S 1UMW lO:l MNA Monltorfng Location 

.... Groundwater Flow Direction 

Potentiometric Contour 

Inferred Potentiometric Contour 

Upper Pennsylvanian Water
Bearing Zone Absent In this Area 

SWMU Boundary 

Road 

Rellroad 

Well 

Fence 

Vegetation 

Stream 

Topographic Contour 

Bulktlng 

in'this Area \~ ', '" ... 

I '\\.--- ',-\ " 
. '\ I " \ .J-. -\ \ ::..----- \ .. 

\j(\, I _ / _ ~:' 
/"-' .... 

/ I""" 

I 

I 

.... 
\ 

.... 
.... 

\ 

\ 

, I 
I 

I 
I 

, "tJ' 

I 
I 

I 

, 
, 

\ 

/ 
/ 

/ 
/ 

( 
\ \ 
\ \ 
\ \ 

\ 

I 

I 

,~ 

/ 

N 

\ 

\ 

I 

/ 

Water level reading suspect and 
not u8ed to construct potentiometric 
surfaC8. 100~~~ __ " __ \O_..iiI __ ~~O;.. __ ...;;;;;;;;;;;1~OO Feet 

DRAWN BY OATE 

A. JANOCHA 8121105 

OATE 

J. LUCAS 8131m5 

COSTISCHEOVlf·AREA 

SCALE 

AS NOTED 

POTENTIOMETRIC SURFACE MAP FOR 

UPPER PENNSYLVANIAN WATER-BEARING ZONE - FEBRUARY 4, 2005 (ROUND 4) 

SWMU 16 - CAST HIGH EXPLOSIVES FILUBUILDING 146 INCINERATOR 

NSWCCRANE 

CRANE, INDIANA 

APPROVED SY 

APPRO\IED BY 

ORA-WINO NO. 

CONTRACT Nuuru:R 

7448 

FIGURE4-1 

OATE 

OATE 

REV 

o 

. , 



• 
P:\GIS\CRANE_NSWCWAPOOCS\APR\RFLSWMU13&18.APR SWMU 16 INl ERMEOIATE CONTOUR · FEBRUARY ... 2005 LAYOUT 916105 CS 

\ 

./ 

'\ 
\\ 
'\ 

\ 

\ 

\ \ \ 
\ \ \ , \\ 

\ 
\ 

\ 

\ 
\ 

\ 
\ 
\ , 

\ 
\ 

\ 

OH6 

, , 

\ 
\ , 
\ 

\ 

16MWT16 
8 730.34-

\ 
\ 

16MWlio3 

8735~~ \ 

\ 
\ 
\ 

, 
\ 
I 

• 1&MW10l MNA Monitoring Loca"on 

-+ Groundwater Flow Direction 

Potentlomotrlc Contour 

Inferred PolenUometric Contour 

SWMU Boundary 

Road 

Railroad 

Wall 

Fonce 

VegeteUon 

QRAWN8Y 

CHEClCEDav 

J. LUCAS 

Stl'88m 

Topographic Contour 

Building 

DATE 

8/211015 

DATE 

8131105 

COSTISCHEOUlE-AAEA =$-
SCI\U; 

AS NOTE!) . . 

\ , 
'. 

\ , , 
,\ , 

, ' \ 
\100'\ '. 
\. \1 

... 

\~~\j, , 

I 
I 
i 
I 

I 

I 

" 

... , 
" 

( 
.. 

, .,. 
, 

( \ 

-~\ 
\ " 

. \ \ ', . ----- \ \ .. \ (5 \ .. \ .. 
j ' 

-- ------- --- --

• 16MWT16 water elevatJon level not used for contouring. 

POTENTIOMETRIC SURFACE MAP FOR 

MIDDLE PENNSYLVANIAN WATER-BEARING ZONE - FEBRUARY 4,2005 (ROUND 4) 

SWMU 16 - CAST HIGH EXPLOSIVES FILLJBUILDING 146 INCINERATOR 

NSWCCRANE 

CRANE, INDIANA 

I 

APPftOVED ay 

APPR0VED8Y 

DRAWING NO. 

, , 

\ 

I 

I 

It) 

::r' 
'" I 

\ 
I 
I 

I 

\ 
\ 

I 
I 

FIGURE4- 2 

I 
/ 
( , 
\ 
\ 

, 
N 

\ 
) 

\ 

/ 
I 

100 Feel 

ReV 

o 

, , 



P:\GIs\cRANE_NSWcv..1APOOCS\APR\RFLSWMU13&16.APR SWMU 18 DEEP CONTOUR - FEBRUARV 4, 2005I.AYOUT 918105 CS 

\ 
\ , 

" 

'\ \ 
\ \ 
\\ ' 
\\ .... \ \. \

\""" ! j 
" \ / 

\ , ... 

\\ \ 
\ \ ' 
\\ \ 

\ \ ", \ I , 
\ ' 
\ '. 

\' 
\ 
\ 

I, 

.f" ..... I. 

\ OWl'" 

, ',', ,-

.. , 

018U.. 

'. ~\\- - ....{,:.... 

I \ \ \ '. \ \ 
\ \ \ 
\\\ 

\ ", 
\ " \ ... 

/'. 

----- , 

J 

, \' 
\~ \ 

\ 

S 1W'N108 

16MWT15 

... 5 704.7°, , ' 

MNA Monnoring Locatton 

\ 

\ 
, 
\ 

.. Groundwater Flow Direction 

Potentiometric Contour 

Inferred Potentiometric Contour 

sWMU Boundary 

Road 

Railroad 

Well 

Fence 

Vegetation 

Stream 

TopographIc Contour 

Building 

Water level reading suspect and 
not used to construct potenllometric 
surface. 

, \ 

\\ 
\\ 

I 
\ 
\ 

\ 

\, 
\" 
"\ 
\\ 

\ 
\ 

, \ 
\\ 

\ ' 

'. \ 
\ 

" 

\ 

, , , 
\ 

\ , 
\ ). 

\ -L 
--I 

I 

, --- - --

I 

\ 
.. I, ... 

111<16 

" I, 

:,.., 

\ 
\ 

DRAWN BV DATE 

\ 
\ , 

, 
\ , 

\ , 

, , 
\ 

\ 

\ 

\ 

, , , 
~ .. 

.. ... 

./ 
,/ 

) ... 
\ " 

-\.. ... 
/' \ \ ' 

\ \ ... , . , 
\ \ 
\ \ -- \ \ \ 

---0.\\ 
\j\ 

( 
, ) 

,~ 

A. JANOCHA 8121105 POTENTIOMETRIC SURFACE MAP FOR 

/ 

I 
I 

CHeCKEDBV DATE 

J . lUCAS 8131105 

COST/SCHEOIJI.E..'.AEA 

LOWER PENNSYLVANIAN WATER-BEARING UNIT - FEBRUARY 4, 2005 {ROUND 4) 

SWMU 16 - CAST HIGH EXPLOSIVES FILUBUILDING 146 INCINERATOR 

NSWCCRANE 

SCALE 

AS NOTED 
CRANE. INDIANA 

,/ 

./ 

I 
I 

I 
... 667 

I 
I 

/ 
/ 

I , 
I 

/ 
I 

\ 

\ 
\ 

/ 
I 

/ 

\ 
\ 

N 

100 0 100 Feet 

~~~---~--~----~-------------CONTRACT NUMBeR 

7448 
APPROVEDBV ""TE 

APPRQIlEDBV ""TE 

ORAWWGNO. REV 

FIGURE4- 3 0 



FIGURE 4-4 
TEMPORAL PLOTS OF RDX AND DEGRADATION PRODUCT CONCENTRATIONS '. IN THE UPPER PENNSYLVANIAN WATER BEARING ZONE 
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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 laboratory are reported in this manner. This qualifier is also added t6 a positive result (reported by the laboratory) if the detected concentration 
is determined to tie attributable to "contamination introduced during field sampling or laboratory analysis. 

J - Indicates that the chemical was detected; however, the associated numerical result is not a precise representation of the concentration that is 
actually present in the sample. The laboratory reported concentration is considered to be an estimate of the true concentration. 
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FIGURE 4-8 
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TEMPORAL PLOTS OF TRICHLOROETHENE AND DEGRADATION PRODUCT CONCENTRATIONS 

IN THE PENNSYLVANIAN LOWER WATER BEARING ZONE AT SWMU 16. 
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U - Indicates that the chemical was not detected at the numerical detection limit (sample-specific detection limit) noted. 
J - Indicates that the chemical was detected; however, the associated numerical result is considered to be an estimate of the true concentration. 
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FIGURE 4-10 
TEMPORAL PLOTS FOR RDX AND DEGRADATION PRODUCT CONCENTRATIONS 

IN SURFACE WATER AT SWMU 16 
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FIGURE 4-11 
TEMPORAL PLOTS OF TRICHLOROETHENE AND DEGRADATION PRODUCT CONCENTRATIONS 

. IN SURFACE WATER AT SWMU 16 .. 
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•• A.1.1 SWMU 16 GROUND WATER SAMPLE LOG SHEETS ROUND 4 
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'. Project- Site ,Name: 
. ProjeCt No.: 

) 

n Domestic Well Data' 
[X] Monitoring,Weil Data 
[] Other,Weil Type:. . 
[] QA$ample Type: 

-, ~ . , 
'. • .-? 

.Filt'''mrl.Sal1lple~lected Yes[) N9( 

, C\ ' 

" 

.' 

·MSlMSD 

GROUNDWATER SAMPLE LOG' SHEET, 

NSWC CRANE. SWMU16 
: N7448 CT.O 0343 

16GWT ____ -F 

Sample IDNo.: 16GVt\ oao,", 
, SampleLocation: ......... w 1S~.oa. 3 . 
· Sampled By: . (m $.¢ ~ . 
· c.O,C.·No.: 36 80 <~e;{ 
· Type of Sample: ;i' ¥<;",'. 
· [Xl Low,.Conc,entratiori 

[] High ~nc~ntrati<?n: 

6
·· 

. . . . 

~ 

.:,,":, 



( It) Tetra Tech NUS, Inc. LOW. FLOW. PU RG EO DATA SH EET f7-." 
'., 

"" 
PROJECT SITE NAME: NSWC CRANE· WELL 10.: ) "" (y Ub) 0 'Q-. 
PROJECT NUMBER: . N~ j "'t. ~''6 . DATE: . d... - "-\ .. r---. ,oc:; 

\ ·0 3- . ..., - 10 

Time Water Level Volume Flowrate pH Condo .Turb. DO Temp. ORP Comments \.... 
(Hrs.) (Ft. below.TCtCL ;(~~~4iR~\t iUni;1/M inf,); ~~(:§~"@,f,)ffi if:!lIi·S'l"'""';~w. '"",:~""'-r~ ~(mg/L) . :(.Celsius) . (mV) ( Volume & Color) ~'·.I·;nlU' }, cr. --.~~ ':. j; +"-;/.r ~ .'\(!I:r;I .• cm, .. .,<;a J:t.~. -I :!l.v:.., 

\~2::,S \S5s.'"t> - - - - - - - - &~o-"" ~ D ..... " .... t> 

.\~ '4. .s \ ~ ~, ",U \C"O lo.')o . .597- a~ 10.09 '~.~S <6.,5 ~o....v 0 

rOo.) 5S \5.Cj a-. d.c \ C't:) ~./'-I . 579 ~.~ 5. \~ \ 6. lCo a3;~ '\ 

)505 \s <\3 ~.o \0"0 . lo.i'1 .5<..7 7.1..f 5.55 )?:..~Y d3.a.. \\ 

)5\";- 'Is.C\,3. '\,0 '\cro . (.,.,/ ·52>7 C, .7 S.L.) \ ~.qio ~<a."') \\ 

\5::J5 \5A'-\ S.O \~. ~."'7 I 5a~ ~.'S s.(.,,~ \~,oc a<:.\, 3 \\ 

,<-.;35 l§q~ /,., c) \~ Co . (., s- .51 I ~.~ 5·3\ \~. <67 3.\ .' \ '\ 

'I b ~,; . \ 5.9/ )~O \.<S'O (0. ~ .~'1' \ . C1 S." )'?>.s~· ~.b '\ 
) b 5,5 LS..~I ~~() \ 0.':) 10 . (",0 . '-\ <\ () \ . '-\ u.~o,o \~.\'" ~'\."-\ 1\ 

I ~o.:; \ S.~J C\.0 \(~. (.. ~ 0 .u.~, \. a \.\ .l,3 , ~.o7 ao....~ 1\ 

l~\o \S.'l-, ~.S Sa l.o.S<1 ''11~ \ . \ ~.~<f5 \ ~ .0'-\ ~'"'5 .~ ~ ~c::. P '-""( 0-.. ... 
\ \..) 

. 

'. 

". 

. ,-,-, 
\.~, <; ; Wat~r OualityMeter (SN) .' ~5)c:.. \cl') ~: ~<r' 

Co~trol Box type (SN) . • \0$'7 ,'.~. ; ..... ' 

::~b~:~UM:~:~:~c;2:'L ~ ~~b3 . 
. . .. ,.. .:".::.... . ,": .' ::::. 0' _ '.' :': ... : .. '. ',' :~. _, :!_ ',; :. .... , . . '. ... .', -:' .. ~." ;'.;; ' •. ).0.:.' ., 

Pump Intak~ 

, '7, '6 \... :~~~\ Vo\ ~ ~ PAGE::.<l:oF~ ...... ; .... <.. . 
-: ~1 • • 

>:?- • 

",' : .- :~'-I'" 
'.' " ' .. : 

•• ~ r/ • .' 



• 
.f I tlT:-aT~Nus .. ''''. 
to' • • : 

Project Site. Name: • 
Project No.: 

.' [] Domestic Well Data 
[X] Mohitoring Well. Data 

.'0 Other W.en Type: 
[] QA Sa",ple Type:: 

GRQUNDWATER. SAMP'LE LOG SHEET 

NSWC CRANE,:,SWMU16 
N7448CTn0343 

. ': .. 

Sample 10 No~: 
Sample Location: 
Sampled By: I 

C.O.C. No.~ . 
Type of Sample: .' 

. ,[Xl Low Conceritratiqn 
[] High:COneeotration 

• : ," J. • ~. ~ :. • • 

. ~~~~~~~~~~~~~~~----~----~~----~----~~~~~~~~~r-~----~' . 
r';'.a..:-:-::=.r ~~--.-I---+--~~~~~~----I 

:t:: 
,'I. 

IRlt,,,,ri>ti'" . srunpi~ 'Srnlecte~ 'y~S() NX 16GWT_~ __ ·F 

. '2.9' 

• ~m~~~~~~ 
.' MSIMSO .DuplicatelD No.: 

:--

; .... 



[ ItJTetra Tech NUS, Inc. . LOW'FLOW PURGE DATASHEET 

PROJECT SITE NAME: . NSWC CRANe . WEll 10.: 
PRqJECT NUMBER: _ .7448 DATE: 

/iSMW!1l3 . /WEN~·a3 -,,3 
z~5",''':i 

Time Water level Volume Flowrate pH Condo Turb. DO Temp. ORP Comments 
(Hrs.) (Ft. below TOC) (l) ! (mUMin~) . (S.U.) .(mSicm). · .... (NTU) . (mgiL) '. (Celsius) (mV) .. . (Color. etc) 
cj9~Z. 20,5'.;) .. - - _ .. -. - - _. 

::>~.,.,-<,... ,...=:>.-'~~ 

094-2 2./. 6 c) 9 t:J c) 9C S.cJ a . (.),3(.1/ 38 Z.7tC ,Ie!.C.o ZJ/ ca,.'1,c 
O~5Z. 224-'J /fj.,I.:J 'jo 5~~16 O,;)/i!. 3i J.77 /Z·26" Z'tS II. 

/~(JZ 2J.o=:' 27" a :;c . .5 dO (). "j/L_ 23 ,~C IZ ~4 z,ftY ,. 
la/&: 2.3. C?9 '3600 c:)o 5cJ c . c; ~/;:. Za ~-':J~ 12..4-j 2.54 I' 

/o2Z 2 J: 59 4-:5cJ 
" tJo 500 0,3/3 /8 ~_3/ '2.60 L'!>-eT .' 

/032 23.61 54 0 0 9c 5."0 o. 3/~' 14 6.8:'/ 12,75" Z58 u 

/642 23. ~.~ 6Zo () 80 6'. c.JQ . 0.3/6 ," '7 ~o /'2.8::- 2£;0 II 

/c>.;5·Z 2-3 5~ ?C 6 c> $0 .::> "Q o. 3/~ /<.J 9~ <I.=>' /.3, /S'" 2",0' I, 

/ jtJZ 2,3.5-1- 1StJD HO 5,0':- O. ~'2.. /. IZ. 9. ~~' /3 . .;t~"'" 25-8 " 
j //Z ZS. ;}- ';J 8 ~"" AO 5,fJ~ 0.323 /0 /1.4-5 I~. ~3 2bl , I 

J/ 2.2- 2.3.63 "1/j-d O BO 5" Oc"'..J ().324 . t::.tJ )/.5"' /4-.4'7 Z~2 1/ 

I J 32- '-3 66' . j()Z'-' 0 f?o 6-,0 ~ 6 32-3 .6:~ 1/, 4~ /~. 4:> 44 11 

1142.. 2373 )j 000 80 5, C)Q o;3z...1 B. i /~.'o /9: :5'8 267 I I 
I 

)/47 :2 J ~c. 1 i 40C. '8° =>. cJ U d.·-g z..z.. 7.3 /3.77 /4-- 6'7 ' 26b " 
Ii 5Z 23.(,3 II Bwo 80 ;;5-.0'- . v.32"1 7.::> /3·83 /4.~q 2c·t:; I, 

//S' 7 .-. -. _. - - -~ .. -. -. f~ ... / ,r;;-"-,, -

) ... ' 

.. "" 
", 

'. 
'. . . 

'", . '. -. ~ . .' .. . .. 
Water Quality Meter (SNY: OZA."~? 7: ···",:If . :: ::i'" 
Control Box type (SN) "" AttIc;' .'. : ,yo 87 ... ,"". 

: ,:" .\\ 'Pump Intake 
'-.": 

::?tl" ... , 

Turbidity Meter (SN).' . "::< . 03's:-§ >e17, " 

SI~.~ATURE(~):, ~' . ";:~d .. '.:<'., :.:.,,':: 
. ' 

' .. PAGe Z 'OF Z- . 
'.' ,. 
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.~.">,., •• , ......•... ' .•. , 

'l_~ Tetra Tech NUS; Inc. 

, . . . 

. •. Project Site Name: 
Project No.: 

[] Domesti¢ Well. Data 
[X) Monitoring Well Data 
[] OtherW~1I Type: . 
[J QA Sample Type: 

. . 

. GROUNDWATER SAMPLE LOG 'SHEET 

NSWC CRANE, SWMU16 
N7448 eTO 0343 

L
of 

~:~~::~~~i~n: ~~~:~f . 
. Sampled By: L!A'4.JA,.r/..d .: 

C.O:C.; No.: ]~t'J;9'$ }6.& f, . 
Type of Sample: .::', ,'" 

(X] Low CQ~enti.a:tiorl 
. [] High Conceritratio~'; 

. ~ . 

Il=ilt.3r<><fSample COllected Yes[J N9I" 16GWT#A-' -F 
I 

. J f/. - .; :" 

~ . 

·MSlMSO Duplicate 10 No.: 

5. 

. ~"" 



( It) Tetra Tech NUS. Inc, LOW FLOW PURGE DATA SHEET· 

PROJECT SITE NAME: NSWC CRANE WELL ID.: /6A1INO"" / WE$"-
PROJECT NUMBER: 7448 DATE: oz J o~/ '0 s 

Time Water Level Volume Flowrate pH Condo Turb. DO Temp. ORP Comments 
JHrs.) JFt. below TOC)' (L). ., (mUMinJ JS.U.) (mS/em): '(NTU) {mg/lll :{CelsiusJ, ,(mV) (Color. etc) 

08:5::> 28"Col,q - - ' - - - -, - - S7.4"pr 'pc:;..:,..pG''': 

"9(.)5 2 8, 8:J /S'cjo 16<.J 4,~ p,6 s-:;.- , 5 -,::> 2·2.3 /L£~- + JI4 dLEA/\ 
O} /5 28, ... ~o 3000, 1:50& 4S' o,~S7 4.0 2.8':3 /2,&:0, 3/7 1< 

0')25' Z t.', ~ CJ 4~~o J5v 4.5" 0.659 3, :; 3.Se! . /Z.tr:S 3i!3 , , 
0935 Zt]·:]C> ~O()O ;5° 4.i>- ~~tb/ 2.3 4.18 /2~6 3Z eJ l' 

034:> 28.9 0 7500 }6(J 4.!/ 06bD I. 'T ::>-.to iZ.6_~_ 3Z 1 I' 

(.)955 Ze..,go '}()OC is'':> ~.~- 0:663 /.3 5.1/-t. /'2. '7-z. 3;;:. { I I 

/ooS ·Z.8,?C> jO;jr:;) 0 IS.::) 4-.5 0.670 u",6:J .::5·6&7 /2.77 32/ l , 

/,)/5 28.9t:? ,looO ;50 45 eJ,611 O.fJ:1 5~2 /2.,BO 3,1 I' 

/025 Z.8,~O 13 s·" () I:> ~ 4.S' O,67Z OrO!) 5.'7~ /Z.6;·7 .319 II 

f OJC> - - - -. - - -, -. - ..S'~"",~~, .5'A1 ____ ~~ ... ~G 

, , 

. ~. ' .. - . , ' , . 

Water Quality Meter (SNL, 0:2',4 (;) j~'Z.7, ,A":: , 
Control Box type (SN) , /d. 8:7 :, : " 
Turbidity Meter (SN) .', :u:.· ',035?~ 41'7 

SIGt-jATU8E(S)::, ~:~';"'~'::'.. " 

Pump Intake' 38' 
.'; .. : 

" :':~ 

PAGE ~OF2.. 
" '.: ~ .' •. ' .' • ~'-! ,; . """, :"" ' '. .' .: 
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, GROUNDWATER SAMPLE LOG SHEET . '.' . ,. "'; ... 

Project Site Name: NSWCCRANE, SWMU16: i 'SampleID:;No:: ,l~wiro404. 
---~N7.:7::-::448;-7.:, ~C"-T;;:';O~' ,~0343=-=-=-, -'--"----'-~ ,Sample,location: 'i 16MWro4 ProjectNo.: 

':U Domestic:WellData 
[X) MOi1itoring We," Data 
[) OtherWeJI Type:: \ 

,: \ 

,Sampled By: /,;e~(f/\J 
C.O.C.No,: , , ]6 eO,<¥- 3(;;81 
Type,of Sclmple:, ," ' 

[X) low Conc~ntr~tion 
[) QA Samp'le T we: \ , ,[] High Concentration ". 

--,--------,--':---"---:"""---~ '''''' ' ',' ,,' 

IrlllIenm Sample,Collecied Ye~() ~" • 16GWT -F 

MSiMSD 
-.:.---

, I '," 
, 2-Z, l)£/)/C ~,IEd /c/.NI~ 

,pther :, 

" 

, "> 

":; . 



( It}TelraTeCh NUS, Inc... LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE 
PROJECT NUMBER: ~-7~.4~48~"""-"""--------...;.....o----

Time Water Level Volume Flowrate pH 

JHrs.} (Ft. below TOC) (L~ '(mUMinJ ' (S;U:)' 

19'/5 /~Z9 C) -, -
/125 /4,,75 L'&?aQ I&?0 5. j""Q 
1435 /4. ;Jo z.t:>~O /0,0 .5" ';0 

JH1" 14,93 3 000 /00 S,.,-o 

J.45~ L.f,93 4 C)CJO /0 0 ~.S"o, 

1505 /4. 'I -S- 5CJOc.; /~~ '~~-o 

15/~ /4. 7~ 6100 I/O ~,-:)~ 

J52~ 14.96 72.00 //0 5': i"o 
1535 /9-, ~, e~oo //0 5-: 1"0 
154 0 -' - - -

. ' 

.. ' .. : ' .. ,.... : . '. 
Water'Quality Meter (SN) . ()Z.A·(;J,..z':i.~ Ar-
Control Box type (SN) /C)S7 ',' ',' .it ,,'.: 
Turbidity Meter (SN) .":; .o3~r 4//7: 
SIGNATURE(S): ~~: " .;;,', 

. ".:.': ~,., .' 
,-:" .. :\ 

•• 
", '. 
/ .... 

,. 

Condo Turb. 

lrnS/cm) , i ',(NTUf" 
- -

. 0.17' 4-. 
o'/7~ 3~4 
0(/78 2.3 
(); /7' YrC> 

~. /Ao :J.Z 
C) IB I 2, 19 '. 

0, I 80 2,:r 

a./f/o Z..3 _. 

.. 
.' 

., . 
, , 

'," . 
.. -:". 

, 
.' 

" . ' .. '.. ~~', ,. : .. ,'.. i'.' -: . ..: 
=-

WELL 10.: ,/If/f1 W r 0 ~ 
DATE: Z. - '!)- 0-:,-

DO Temp. ORP Comments 
(mg/L.t: :,'(Celsius) (mV) . ",' (Color. etc) -, - - ::? ~"..-(-r-"~.-<t:r E 
:), 17 /-5'; /r /89 ~L.E;I~ 

S.37 ;5:cJ5 117 I ( 

<.,4 /~,f7 z06 H 

6,4t:> 15:05 vo It 

L7~ /'::;07 Z/3 II 

'? L~ /~ /4- 2Z,Z.· I' 
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• 
[I L) T."T_ NUS. loc. '. GROUNDWATER SAMPLE LOG SHEET 

Pro.ject ,Site Name: . 
Pro.ject'No.: ; N7448CTO 0343 

NSVVCCRANE,S\tVMU.16 .. 

of~ 
. . . . 

Sample ID No:: . 160m 0 60S' 
Sample Locatio.n: 16tvfW,TO 6 ' 
Sampled BY: - <to ' 

---..:::..:'---"-'"-:-.,,..;....~-'--...:... 

c.o.c. No.·:·'-26:8G ~" 3.6&1 
. . , 'Type o.f Sample:' , 

. (] .. Do.mestic Well Data . 
[X] .. Monitoring Weil Data 
(] OtHerW~nType: ' , 
(] QASample Type: 

. ~ilX1 Low;.concEmtrati9fl 
--"-""-"",,-.. ---:-'---'-"""'--~"'--'- ,(] 'High .co.nc¢ntratio.n. 

, Sample Q,lIe~ted y~[]. ...ll~V;'-iallPl:-&JL+-T=···:=:==::!:!""F~..,.. 
'. /' 

pump i~take @ ~ '+- • 67: 110 C 
. . 

J.,eJ,llGt,t~J; :~tM.ler, pVl~r 



( It] Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSWC.CRANE·· WELLID.: --l..\l!..6~~w-r:.....,..l-· .:;:O..:::b~ ______ _ 
PROJ ECT NUM SER: 7448 DATE: ---::~;:...Z",-=-,0~o~5 __ --.... ____ _ 

Time Water Level Volume Flowrate pH. Condo Turb. DO Temp. ORP Comments 
(Hrs.) (Ft. beloW TOC) (Lt (mUMin.) (S.U.) . OnS/cm) (NTU) (mQ/L) . (Celsius)· . ·(mV) . (Color. etc) 

o t)), C 17. ~ - - - :"._.- - - - - S'·\-·o\.v +. fly, '('~t'je 
09$0 \~. 6 l.gOO ~oo 6, n ,~\7 II. \ 1. ,\. n.6~ )q.? (\.ea.r 
094-0 i9· ,s . d... g 00 f () 0 h' \'J... ."'788 . 9·tt'3 "'.4-7 \ . 6 \ ····73.7 i'\QUr. 
QJ 50 i 9· 5.9 ~. 55 ()O . \0("- b· to ,77g \6. ~ ~.1Lt· . 6J,. , 7"~·.S {\eo..L 
LoOO \~ t 75 4-. SO 0 70 . ' b' OJ ... . \ 770 16.0 ~,1b 1\ 'd.7 70. \to . ,J.eo..v 
\0 l () i'i. :1'; S·. 'J.. 0 0 70 b.07 .\ 774- l7 __ 6. J."I \ ·6 b h~. 6 L le\l.('". 

'\0 d-..O ).0 . 09 S-. ~. 00 60 b, oS .77R \~. \ "S. ~~ • <IS} /., '6,4- (' t.e 0,(" " . 

l 0<' c) . }o . . )..~ 6.4-.0 0 60 f,.04- 7 ~5 \-X I Lt· ~.1').. \.9';A 614-. ~ c \:ell( 
\ o. 4--0 ~c. "4 6.900 50 &. 04-· \ 7'87 I' Y. I \ ·~.·J9 \~.o') 6\ ,7 e,.\eo..v 
10So ..1,0·4-5 7. S ()O 60 6· 0") :.791- . (g.lf· /. . 7 . . ~. I \~. '))., s 9 .. \ · [\eu.f" 

\ \ 66 ).,0 . 6l "".()f)() SO 6. O~ " ~O')., lb, b ~. 0 \ 11.:.66 r; 7.] .' r \~Gl( 

It l D ').0.7) .... :<;'.400 '-t·O b,O";).. .. 8l·) . n· 6 J..9lt-- \S.01 SL+. " G \;z.\../ 

~ \. d..o '~o . r; t 7,700 '30 6· 0 \ ... ~~5 151 , \ ~. ~4-' \,. S's ~1.S ~\~.Il..(" 

lIs0 .~\ .o() 91 ()O 4D /.0 i . ~.')..~ ';to. (;, ').. ~ S ~.Lp .. 4 9.9 c IR4V' 

II itO .:~\. 09 9 500 40 6,0\ ,~~9 \9.7 d-.7\ ·')'60. Y:2.'6 · c\ao.,( , 

t(S'() )\. ~\ . 9. 'J 0 () 4-0 b,o~' ~~,~ '\.9. I) . ?7Lf- n.7~ s~ .l c\~Ctr 
i'~oo ").\. l7 O. i bO ~o ;';.()~ • X'~ 0 i9\ 4- ~.7g . 14-.4-9 . ~l. 4- c-\ea.f" 
(j., I 0 d. \ • S <;<; 1'0. (, bO 50 G.. OJ.. . ~?7 ~().~ 'J.. -:7~ . 7,.74- 'J.9·5' . c i.e,,\ ('" 

i")" "';ko ·)\,50 I. I DO S'O (., O~ . Q 4-{ (7. 9 '"'),.7 \ 14-. \;; \~ . I+- c\"'(~r 

I d. "0 "oA\.6l l\.660 SO .t" O'~ .~Sb . \<t. f:. ~.7~ lLh S' ~ l , s · (\ec.r . 
r~l~o )" \ , ""7l i).. \ 00 ~'O (">' (') d. ;~1}9 i9.b J..7~ 4-, \'1 l-\-.6 C'!I..\..( 

l"h So '). \ .. ~ t Yd.. 500 l{O' &,00 ".~ 5 '3. '9:~. ~. 6~. ·~·S9. '. ':;(. <6 .. ' C' eO-.L . 
"CO ~\,CJo· \;).. '100 40 6· OD .5;7'")... "K ~.b<J, IS. 0:7 : :fl·.~. (\.toJ 

\') \0 )J.·9b ':>:')00 1.\·6 50 'f7.· ,~') ?\ .'+ ·~.·70 b. \0' ").1.,0 . . c.\.e c.. ( 

P, 1-0 ),\..07 ("). '70C) 4-0, 5.9t JL''X '9 \7.9 'd.. 64- \S. '<;7 1t+·S ' . c. \er:lr . ~ <'\.J... pv.'f'q e 
\ ,'). S . - .,.--. -' _ . ---- - -- . <;+0\.(+ . ~c:vV"\p. I.,.e . ~ 

,- .. .. \ 
- .. 

. , . 

Wat~r Quality Meter (SN) ." . 6\\) b' S& . 'A.A, '<; . 
C. onttal Box type (SN) iEfll "'1: : .. :, 
Turbidity Meter (SN) .... . 7 - \ 5 0 . 

SIG~ATURE(S): . .~ ~' . . 

Rumplnta~e . ' .)..~\ . 6 7<::~'b \ 0 C . 
,,\'('~~(tA"h~& ,:: ('·l();o.c..c/ .pv..II"\~;.' 
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• 
.f IL)reI.;;T .... Nus.'nc "GROUNDWATERSAMPlE LOG SHEET 

Project Site Name: . 
Project No.:' , 

, (]' Domestit Well Data', 
[Xl Monitoring Well,Data 
(] 'Other\V~1I Type:' 
(] 'QA. ScunpleType:. 

NSW,C CRANE,:SWMU16 .' 
1\17448 CT00343 

Sample 10 No.: . 16GWT ~1 O~3 
Sample, Location: . ...;,1,.;-,6MWr.r· __ :~O.t.::.9~_-:-__ 
Sampled By: j<O~" 
C.O.C. No.: -"3:::'-~"",,;7:8"-o;""'. ::-:-E.::-""-::3'-~:--' 9~.""7/-
Type' of sampie:.. " ", i. 

P<1. LQw Cpnc;entmtio,h' 
,(] . High Concentration 

~'-"----:-'-'---+-:';"--'-'"7I'I----:-t.,..-~'---t---"-"""-------r-"":::"~-T"'"'""--'---'--'-t~..,..-':-'-t-+-----'---,.t ',:' .. 
; 

'-F 'J..,7;10 
~fS.~l. , 
'. Il. 1'51 L .ib)),~ ~ ~O ~ 0 "V\'.' 

. '. .' :::[7~ It.7L ] . 

~\,gs" bTO(' 
~J.I(o.\cl.· ~\o.d...ttr Fv.-\iV\P 

.. ; .: .. :"::'-:" .-.". 



[ It)TelraTeCh NUS, Inc. LOW FLOW PU~GE DATA SHEET 

PROJECT SITE NAME: NSWC CRANE . WELL 10.: I 6 t"\ WT 09 . 
PROjECT NUMBER: . 7448 _. , ___ -'-__ _ _~__ . DATE:· . ---:::";).~/':"::6';"'2r-.g-7.5~·"":'---:--------

... 

Time· Water Level Volume Flowrate pH Condo Turb. DO Temp. ORP Comments 
(Hrs.) (Ft. below TOe) . . (Ll . . (mLJMin;) .: (S.U.) (mS/cm) •• (NTU)· . (mgiL) ... (telsiu~;) ·.(inV)'· .. . (Color.: etc) 

0&4-S t 'J, i \ - - - .. - --- - - - <\-"'01 \- . (J\.A.~a ,f' 
o 3SS S·<l'S \ . '3 ·~O IJ.o S,I9 '~Xb .. 5.t; ; + Sit : n ... ',-9 90(" (\eC\r" 

~ 

o ~o5 S · '67 ~ . .L+":l 0 t \ 0 . . S'.lQ . . ,666 . .~. \4- - I.S~ 11.. d. ~ \\"d....7 r\.4l~r 

09'\ S IS. 9\ 1 ~).;O \ \ 0 ' .th';ls: \S~9 ' () .. .'n \. ~J . . \'J..o \~ 151.9 c.\ ~a. (" 
09~S 5 9~ 4--. 6 ),0 110 ' '+", ~ S . . ,Lt<9~ o,4-~ I. 73 i'J· \g' \ 64-, 1) c\..erx/ 
09 '7S \,),96 S,bJ...O 100 ,4:,., g'\ .. . ·4-70· '6 0 ~"t '\.6~ \'1. . ').. '). . \70,8 .. \. .ec..(' 

() 9 4--~ . \~ ,9 Q 6, 6 'J-.O \00 4-· .. 79 ·tt-~9 (), \, t. S8 \1- \ ~l \7S.1 (' \ ~£.\.:( 
109 S~ i~.J4:' 7. I+J...O ~O -1}', '7 J . '4-.S D O. \ \ 1.~1 It . 8'4-' 169.7 . c\ ~A.(' 
10 OS . IS.9i.f. <6.,-):..0 90 r~. Sd... 94-,57 0,05 1.4--5 \ \ . 99' 16~,7 c \,e.'V' . 
1015 ts, 96 9.?,'J.,D 90 4-. 1S'J.. 4-·5 f, 0\00 t.4-1 I').. \ <3 l.b9.4- (' \ €c..( ·f Y' J /)<. ..... 0 ~ 
\ () d...D - - _. - S'~Vf·\:- t,)"'MJI\.€ 

oj - - _. .- - .. 

I 

.. 

. . 

; 

... 

..... . 

., 
;, • J . 

... . - . .. 

Water Quality Me~e((SN). OlD 0956 
Control Box type (SN) . . b~\o .~ t'd.3. \ .. ... .:.:. 

~:~J:;UM:~~~:~N)~ . #..3#~Oy 
AA ~:!;Jmplritake .. ';). \ ., ~ S· ~ b ~·roc. . 

..Ji~;\c.c:tti ,b~~clc4r 'f'-\~P 
..... 

. .... : ... PAqE~O~l. ..... . 
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• 

• 

GROUNDWATERsAMPLe LOG SHEET 

Project Site Name: NSWC CRANE, SWMU16 Sample 10 No~: 
Project No.: '. -"-..;...-.;...,--~. _N_7_448_' _C_T_O_O_3.,...43_·_--,-~"· . Sample Lo~tion:: -..,...~~...:...:=,.,,...,.,.~_ 

Sampled By. '. ':-===~~~~~~I [] Domestic Well Data C.O.C. No.:' _ 
[X) ~oi1itoring'Well Data: . Twe of Sample: .', ,;. 
[] . dtherW ell type: . , : [X] Low Concentratibft 
[] QASample. Type: .;..-.-.;..-.--'----',----'-----'--.,..,....,.....,.,- \: ;[]High COncentration . 

. Sampl~Goliected'Ye~n Nj(' . 16GWT __ ---F 

intake @. . d. 5' '.' . 

MSiMSD 

al-)s' 
ctd-'\\o ,. 

L\~ (O~(: '~3) '"=O~l.<.o ~& 
- a..<ts ~ 



[It]TetraTeChNUS, Inc.. LOW FLOW PUR~E P~!A SHEET 

PROJECT SITE NAME:: NSWC CRANE 
~~~~~----~---------PROJ E CT NUM SER: _---.,;7-.,;4....;,48....;,· ________ ~~ __ ..,.--~ 

WELL 10. \~~u-..>T \0 
DAT!=: .' . ·.;a -<a-oS: 

Time 

jJir~ (Ft .. below TOC) J .• _~o:~~e Jt~~~;~:)I·,.~_ (;:.) :·b~;~~d:·:: (:~;;·::.I':(:9~L) •. I.·.(;Z~:~r.I,.,;~R~;\I.;.;.'-'-.: _-"---l...,;;";;";":~:..:..:::..L. 
Water Level ... 

l\cldO I O-&,~~ -- I - - 'I· - ...: I: - I/.; - I~ &~b.-'" ~-£'-'''''~ 
\a.60 I -.-~a . .s !S-T -\-.0--' \c-n -r~.O~ 1~""\~-\.o·'5-5---:-·' %. \~ I \3>.~~ 1~~)5.dl . i\kA.Y 
'\~'-\D I-~~. 15-)---r ~.O'-\O'\.:)-r3.,\D, 1\.~-:5<;r1 <t:::;.\-T/.~~I·\-~.~S1.~.31 /. 
,asol ~d.· 50. - 6,0 .1.' -.~. \"-\ 1).~:£S11 ~a 1 J.~-bT-,?..81JA..s':jf: .. t· 

\-2:.~-c,r d a----:-L. ) I '-\.0 I· I I ~,'6., 1 ~. ~ , '-1165 I·J . 3,\ I. ) ~ 81 I 2>'1 ;S~. I I 

L~l_o_L-~-d .... ~-l~-.E-,o-l--L_1 ~.da:I\. d.~·\1 .@:b 1,,'3."'&1 "\·~.~'o..l63."\-;t~1 \. 
~~ol d.~. <:...3. ' /...0 II 2>.;;Sc-' 1\ .\¢..2> I ~.a. I/.~I \'-\,.c~I?-d3.~r: \\ 
)~?x:>lctd.. <0 a- I J' -01-- \ l-3-.-d~ I~~~DI ~~<?-17,a \n-.... \. \61~\~.~ 1'1 

. \ 3"-\0 r d~, <.:. a· 1 <6.-0 1 '-1 3', 2> ..... 1\ .\(.,~ 1_'1.3 1_'1.:.\'-,-1 \~.:\91~\S...~-&~~ D .... "l_~ ... 
'\' \l 

'. 

' . 

.'.: 

: .... : '. L .. : ..... 
- -

,-" . 
. ~, ,,~'.> .: 0' ,. 1:"y--)1.;·· .. '~" .. '. 

.. Water Quality Meter (SN) ~O\ ?&~;{D :\% '~.' )i;.:<,k.::::i: . 
Control Box type (SN) \""rI ~,' b . \' ~~~$' : .;.: ", 

. Turbidity Meter (SN) dA ~ .?i§5l# .. . ...•... 
SIGNATURE(S): ." ...... ~ ~ ", .'. o. '.' • 

'. ,:_ ", :" ' .. ,.,:.,; ',.,. . ._ .. ,~ '.' , ',,_ . ' . j'\'! .: .. , >.' - , : · ... 0 , •• ",:, ,': 

'/ .'P.Ufnr{lht~ke ..... >j~S;.&1~ ~; 
. ;. '. . 

", ., :.' ".~' -~ . PA~eaoF''''; 
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,'-. 
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• 

GROUNDWATER SAMPLE LOG SHEET . ".. .; . ~ . 

.: . 

Project Site Name: 
Project No.: 

__ N:..;.S..;..W-,::_,-:::C:::"Cc-::R7A-::Ni::' E,-;:;,,..,S~Wc-::M=-=-U-,-16_-~_-, .' Sample 10 No.: 
.N7448 eTO 0343· . Sample Location: 

_ [] Domestic Well Data-
.- -[X] Monitoring Well Data 

[] Other Well Type: 
[]- QA S~mple Type: 

IRlt,;,roo Sample Collected Ye~o ~ . 

MSIMSO 

~ 

9"]' 

Duplicate 10 No.: 

--,,-,,--,--_oF 

Sanipied By: 
e.O.C.No.: 
Twe of Sample: 3l; ?8~£· 3G. 
[XJLow ConcEmtration •. . 

<\~. <.. 5" 
<\<003.\ 

[] High Conc~ntration" . 

~.~,-\(o \<o~ ~ 
- '.'-\: '-



[ _tITetra TechNus,ln" •. LOWFLOW PURGE DATA SHEE~ 
PROJECT SITE NAME: NSWC CRANE. 
PROJECT NUMBER: ..;..;..;;.....;..;..;:;. 7"";4;;';"4';;";8';;";:' .;;;;;,:----..... -: .. :-/,.-... -. ---~-

WELL 10.: \ L, G W" '\ '\ ' , 

Time 

. (Hrs.) 
'I')os<i 
\\6~ 
_\\ \ ~ 
)\ a'S' 
\ '\ B;"S 
~'UD 

. \\~~ 

Water Level 

(Ft. below . TOOl 
O):(Q.O\ .' 

~ L, .5:.s 
~ .t.. .• 'i$_cQ 
~ '/', a..-a. 
~J. ~;~ 

~.\..I. 

.... 

DATE:.' ,&:.,;"\ -,0'5 
i:' 

.' Volume ··Flowrate :,t~n~L .' 'Turb.· DO ... 1'· Temp. ····.I::;ORP I:::: '. C". '. t" '. .... . .... ommen s 
'" , . ,:,. ,.,. '/1:,",;. ,:,(C": 1 "';): /C·: ·V) ....... : ',.'';''''" . ;(Color etc)' 

~~--L:I::.:.:.:=-==t.L.;:~=~Lo..l,,;;;==L:.L~';;";"'::':'£::':"..L'.;.l.' ::.:;m~.,,..:L.;·'" . ·.eSIUs ,,'! m...··.·... . .... ' .. ~': •. 
'. P.·' ---. - '- ''-':;' ::~I:.~·~~(1.. ~~~~ ~ ~ 

6. '-\ '-\'C', . ~ i C '-\ 1~.·6.'") 3 . I\tA:s~l·o. .0..0... l\cc.~.I' +CQj;a~ -~, .. 
().~ '".>..c· -c.~ <is -j I ;';1'0 <:1 C\ 3..~~~r\'-I<ic 1\0", \a..rs~-.'-\ h "':\\ 

"-,,,---a· ~ _~i.<=>toJ :.:") «" ~~'. L-,~~"'LO~~ I \~~:,a..1 '.', .;\\ 
\. L. ' "~O '. ,L·. ~·~L .. ~::l!5 <0 - I '" G :::,;1 \,. ~~I~.~ ~.<::il . \\ 

,I 9:,Ja 

"<'...$I.. 01...", .. ~ ~~~ ,\:I~'.~.5L·1- . '~N ..>-. ' .... ".oJl'sl· 
. ~d:.--r.b~~ ~ ~' . 

, '\I ' 

,.:. 

, 

.... 

': ,~ 

. 
..-: 

'If" 

'," .,' 

:" .. , 

..... \ 
""," '~''''';' ':1"'" ':.'::. 

:,--' 
,-; 

',' 

'. .... : .. ' ,.;1> :!' 
"1" 

".1 .. <.,. :f 

Water Quality Meter (SN)'·: :~~ \<..'~;6 \\~:A.'<;. ::. ... .. " ,<:?\').:~ 
Coritr91 Box type (SN}··. '. . . • ··X6·::r§tf;,· .......... , .. '. , 

,,>P'0:'rnP Irlia~~: . , ... ; 
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• 

.(1 L) To .. T .... NUs,i"", ,', 'GROUNDWATERSAMPlE' LOG SHEET 
J ,,' 

project Site,Name: 
Project No:,:: ' 

, [f ebo~sij,c' $~'il D~~a' 
" ,[xi, : Monitoring Well' Oata ,', : 

[] Other Well Type:,' ' 
[] QA Sample Type: 

,:NSW,C'CRANE, SWMoi6'", 
, , ,:"N7448 CTQ'0343 ",'-'",;" 

. \.' .... ~~ .. 

"::'i 

;,-

Sample Collected YesO N~' 16GWT_..L.::.,~_·F 

97' 

~SarT!~I~lliNo.: 16GWT 1'103 
\~ample Location: 16MWT I \, 

-"-:---"""""--::-----
Sampled By: r:K.CJ;}A~ 

.. ;, 

C.O.C. No.::i"'S?' 3~'j',,' , 
Type of Sample: ::.':' ' 

[X] LoW Concentratiol1' 
, [] ,High Concentration' 

"" 



( III T;"" Tech NUS. loc ,. •... ..GROUNDWATER SAMPLE LOG SHEET· 

"of:a 

Project Site Name:. 
Project No~:' . . . 

'. [] DomeStic Well'pata 
'[X] Monitoring Well"[)ata " 

NSW.~ CRANE, SWMW16 
·· .. N7448 CTOC0343 . 

.:. ~:, 

SarnplelD No.: 
Sample. LOcation: 
.SainptedBy: . 
C.O.C. No;: 

16GWT ",\:.~()~ 
16MWT . \9.. .'~' .• 
~4~' ",.IDe? 

Type of Sample:' ." "'3,6,81 
[] Other Well TYPe:' .... • .. , 

~~~~~~----~~~--~ 
[] QA Sample Type; '. 

[X] Low Concentration' ; 
[]High Concentration;::',' 

16GWT ____ -F 

as' 

MSIMSD Duplicate 10 No.: 

"E;. S, 
0..\ . \ \ -----

7 .'\<o(.\~3) ~ \.a~<>-b~ 
. -=.,-\. s ~ 

'6' . . . 
. . . 

~,." .. ~: 

• 



~Tetra Tech NUS, Inc LOW FLOW PURG~ATA SHEET • 
....:® G:,< . . 

PROJECT SITE NAME:' NSWC CRANE WELL 10;: ~~.t=? \,.)....):\ \ 'd. 
PROJECT NUMB ER: -----:7:::-:4~48~.,..--'o-----~---- DATE: . . - - oS 

. Time 

· . J.tl./'~---l 
~--.----

O~'-\S 
~ 
('"\~'o$ 

~'\s 
6C\a5 
a~3S 
bC.~~. 

Ico,ss 
_lOe.5 
ili\~ 
\oas 
)~ 

\ o'Y S-

Water Level 

JF!.below·TOC) . 

d\'\\: 
_d\, 3.~ 
a..\.3>\ 
a.. \, a5' 
a \_. __ 1:>~ 
rl\.Sd-. 
a \ ·_<.c.S 
d.." .S<-\ 
d\,<':'S 
d...1. (0'3, 

d.."'--,_~ \ 
d- \, toa.. 
a\ .5<1 
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Pr()jeCt Site Name: 
Pr?ject No.: 

. [] Domestic Well Data. 
[X] Monitoring Well Data . 
[] Other W ell Type: • 
[] QA Sample Type: . 

. . 'NSWC GRANE. SWMU16 
N7448 CTO 0343 

1~It.nr",j sampt~~~lIeCted'Yes[) ~ . 16GYfl' . -F 

. } J' . 

Sample 10 No.: 16GWT \ ~C)~ 
Sample Location: 16MWf\ ~:, 
Sampled By: ; <1i)q;'''X ~i:\: . i 
C·QP: No.:: . '~"'36eJ~~~3~81 
Type ofSafTIple: . . 
. [X] Low Concentr~tion 
[]High Concentration 

• . ... , . 

•' .. ) 
.'.. . ... 



III Tetra Tech NUS: Inc. LOW FLOW PURGItATA SHEET 

PROJECT .SITE NAM E: -:-:N~SW~C·..;:;.C;..;.;RA~N.;.;;;E~ .. ::--__ ....,..---.;._--.._ 
PROJECT NUMBER: ..:..:N:.:.::12:..;.4i.;;...,-"'.L.,.~...L.) _:1I...S'L-_____ ~_~_ 

• 
WELL ID.'r:- \ k ~"v...:>~ \& 
DATE: . . ~- ~- as' 

<,-j ... 

Time Water Level Volume Flowrate pH Condo Turb. DO Temp. ORP Comments '-
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~:;£ ~ '" ~'1. ~,.·c ~ 
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'GROUNDW,ATER:SAMPLE LOG SHEET. 

\ of ct. 
. P~oject Site Name: NSWC CRANE, SWMU16 : Sample 10 No.:, '1ooM '\ 5 D ~. 
Project No.: N7448 CTO 0343 . :Saniple LOcation: ,16MWT \6: 

J~anipled By:·',G;;:.i-..,j~-!t- • 
:U Domestic'Well Data:. .. :'C:O.C.~No:: ' f36 80~3~6( 

[X] Monjtorir9 Well Data . Type of Sample: ,.' ". ;.!.i ': .. , 

[] . Other: Well Typ~:; : } [Xl Low Concentration 
[] QA Samp,le Type: :. -'---'--,--'----'---:---'--'-~--.,-'- [] High Concentra~ion ., 

. -: " ~ ; ~ \ . . .. .. 
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~--~-~~~~~~-'--~r.---~--~~-~-~~~-'-~---~r.-~~~-'----'-~.' .. 

16GWT_' __ --'--_-F 

. intake @' . 1$ <t> I 

MSiMSO Duplicate ION?: . 
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2>~.1 d- C· \ lo~) ~ . t, ;,,-\, ~~. 
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..' •. 
~Tetra Tech NUS, Inc. LOW FLOW PURGE DATA.SHEET • 

':1;.' 

PROJECT SITE NAME: _N_S_W_C=-C~R~A_N....;E_' ___ ~---_ 
PROJECT NUMBER: 7448 

---~~-------~----

WELL ID~: J <0 ~ ~ '""" \ S 
DATE: . 0.- !S - pS 

1 Time' Water Level Volume Flowrate pH Condo Turb. DO Temp. ORP 
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( I t]T .... ,ed. NUS: on.; GROUNDWATER SAMPLE LOG' SHEET,' 
, , ,! ' 
.' f .' 

:' . .: 

"Project Site Nkme:' 
Project No.:., ' 

, , . 0 Domestic WeUData , 
[X] Monitoring Well O~ta 
[] OtherW~U!~:: . 
[] QA SampleTy,pe; 

, , , 

NSWC CRANE; SWMU1.6 
',' N7448,CT00343 

.l=ilt.~rMSampl~C()lIectedyeS{J Naif '~1-64G6~~~·iTJ:.:::'===:=-fF'--
/ -

intake@ ~O. 7l+ blOC 
J.eJ.ic,,:,-k.J. ," b k!-l er ' ~'~ p 

~ c-~-------~-~-----

, , 

Sample 10 No.: ' 16GWl: \7(J3 
Sample Location:, 16MWT\"1 

",. Sampled BY; " ---::'C-;::0=-' :,---: ~-, ,-'--;"'-
" ,c.q:t: No.: , '3~i8a ' £;..:3 ~ 5f 

Typ~ of Sample:" " > 
'[Xl Low Coneentratiqn ' "" 
[] High ConcE;mtfation 

• 

',. 

/' 



~Fetra Tech NU~, Inc. LOW FLOW PURG~ATA SHE;ET 

.• /' 
.~ 

PROJECT SITE NAME: _N_S __ W---:C~C~R~A_N_E. _________ ~ 
PROJECT NUMBER: 7448 

WELL 10.:· \ 6l'\wl \7 DATE: 'd.../S /05 
--~----~----------~--

Time 
(Hrs',) .(Ft.. below~TOC) .1·. '. vo:~~.e·I(:;~~~:)I,.::·(;:~),,;:.Jj~:;C~ll:(j~~,~;:·:,t,:(:g~~~:J,;:(;~:J~);I, .. ;~:;: J ,,;';~,~.' ;.~~~~~ee"t~ "'" 

Water Level 
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~b tt.$ ~ '..-..--. (' -ra.v +-. ~(\ IoN\ A L~ (J 

. Water Quality Meter (SN) A. . Pump Intake ?.o. 7 4-'< b Toe . 
o...eJ.,t~W . b~~l'pu.~r 
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:··..A.1.2 SWMU 16 SURFACE WATER SAMPLE LOG SHEETS ROUND 4 
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• 
[ ·1 t) T elra T echNUS.inc. SURFACE WATER SAMPLE LOG'SHEET 

.,:~: " 

::" . . 

Project Site Name: . 
,p,roject No.: 

,I Stream' 
[] Spring 
[]Pond 
[]·lake. 
[] Other: ' 
[] QA Sample Type: . 

NSWC CRANE,SWMU1f>' ,::.SiimpJe IDNQ.:, 
~--~--~----~~~~----

.. ,.'. N7448 CT00343 Samp,l~ locatiQn: 16SW/~D/C:> '. 

Sampled By: 
C.O.C. NQ.: 

Type Qf Sample: . 

[X] ·lQW ConcentratiQn 
[] High ConcentratiQn 

I.? 

Sample Collected Yes! ) N~ 16GWT gA- -F 
, " ,., 

•. ·~MSJMSO Duplicate 10 No.: 

, .. , ~ 

. .' ~'. 



.. [ I L)TetraTechNUS.!~. 

Project Sit~ Name: . 
. Project No;: .... 

. ~ Stream··' 
.. [] Spril'!g 
,[] Pond 

. ,[] lake 
. [] Other: . 

, [] QA Sample Type: 

. ,.. 

SURFACE WATER SAMPLE LOG SHEET 

NSWC CRANE, SWMU16· 
N7448 CTO 0343 .. 

~an:tple ID· No.: 
. Sample location: 
. Sampled By: 

C.O.C. No.: 

I· . J. .. 

. :A@ 
16SW/'Z-o~ .. , 
16SW/SD / z... 

Type of Sample:. . 
[X] : low Concentration 
[] High Concentration 

Filiered Sample Collected Yes( J NoK 16GWT /V'A- -F 

MSIMSD Duplicate 10 No.: 

•• 

• 



• 
[It),e,ra TeehNUS, Inc, .SURFACEWATER'SAMPl::.E LOG SHEET , 

Project Site'Name: 

, Project No:: " 

• > .... ,,-;, • 

,:'·11 Stre~n1::" 
:U Spring, 

, - [JPond 
[J lake" 
[J Other: 
U QA Sample Type: 

NSWC CRANE,SWMU16 
" N7448 CTO 0343 

1t-lIt,erea Sample cdl~cled Yes( ) N~ 16GWT_L:-__ ·F 

.: ... ; 
Sampl~,IDNo.: 

, Samp!elocation: 
,Sampled By: 
C.O.C, No.: 

\ 

Type of Sample: 

16SW/..i"'03 

16SWI.SD /3 ' 

3671 

[X] low Concentration 
[J HJgh Concentration 

:-", 

( 

", 

~'. 

j' 



(I t] TetraTechNUS.Ine. ··SUt:lFACEWATER SAMPLE LOG SHEET .. '", . " 

~'. . . 

Project Site,Name: 
:Project No.: ", 

" 

'I' Stream ' 
" ,D Spring , 

() ,Pond 

() lake 
() Other: ' 
()QA Sample type:, 

.' NSWGCRANE.SWMU~6', '-:,Sar:npleIDNo.: 16sw3cJ,dZ-, 

N7448 CT00343 ,':Sar:nple location: l~Wr,:;D 3"0' 
Sampled By: r: -CoJA#//, ' 
C.O.C. No.: }67 ~ " 

Type of Sample: 
(X] low Concentration 
() High Concentration 

," .. ," 

t--"--:-----..---......,,---.,.----+---------+--------,.;.;.....----.:.----------+-----.:-~ ,,' 

" Fiitered Sample Collected Yes[) ~ 16GWT N;f- -F 

.....•. 

,Duplicate 10 No.: 

'~pcJ2(J3cJJO I 
MS/MSD 

YES 

,. 
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,.A TECH NUS, INC. " 
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5, 3 Z 300l. 
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:, FORM NO. TtNUS~001 



~ 
~ 
~ 

WO:: 
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, TET.RA TECH NU~, INC. ,:" CHAIN OF CUSTODY jNUMBER 

~~-.' .. 

~ 'f2~ ~/ . /~ 
{ :.r-r-.~ "' .... C ..... 

... 
F.£O. IE.><. "'B~ 

I 
U 
0 
C 

TIME 
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~ 
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OAT TIME 

(ACCOMPANIES SAMPLE) , '. : YELLOW 

3680, 

12 12. 

Z Z 

Z 2 I \ 
2 2.. I '1 
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Z \ 

z I 
z., l 

Z l 

-I PAGE _. _, OF" I 

9~/o ::S"eJv";'V .h"~I'('N~·y ~. 
CITY, STATE 
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LE COPY) . 

COMMENTS 
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t\j 

" 

~~, .. 

~~C~ 6?~-/t/ 
. "'" -- C 

,9 
z 
0 
'i= 
< u 
0 

SAMPLE 10 
,-I 

CHAI~t9FCUSTODY . 

/3 
0 
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,(I). 
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f :I: 0 .... (I) - a.. 
:I: LU ~. 
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TIME 
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FORM NO" TtNUS-001 



, t ItJ ' TETRA TECH NUS, INC. 

?:::> .:::::5 
~' 

, [~ /'L.J~ ~~_ .. c'-, 
STANDARD TAT~ 
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Nover'nber2004~ 
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- .' . ~ .. ,': .. :.;.' . ". .''- -'.' ; '; "':. " ;~{: ',' ',',' ," . -"'~ ':' -" .:,. "',,. '" 

My signature .below indicates that I am aware of the poteiltia1hazardous nature of peifoiniingirivestigation 
activities at NSWCCran~ •. an<t ... ~~.J have receivedsite-specifcc trainirlg' that included 'the .elements 
p(e~~~~.~~:-,:.. '. "'~.' ..... ,' -::':',' ,',: .... , ,-,'" 

.. , N~rtles!o(;perSonoeiand~,i~eroat~sresponsibte for site safety~ri'd.tleillth· 
SafetY: ~!tfl:{Ul(tother hazardS present on site ~ . , 
. Use oi personaf pi~tectiveequijJrilent· . .d' 

• J~. .. ,. ( 
. ' . ..... : 

; :" -. ""<.>rlq~racticesto. mini~izeri~ks from hazards 
.. ". '. ' .... ;"'. Safe;l!se of enginee.ringcontrolsand. eqUipment. . 

,.- ,Medical surVeillance requirements 

1. ~.' 

. Signs andsymptomsof overexposure 
The'contents of the'health ~dsaf~.ty.pla.f;l.inclu~i!1g Table 5~.1 aod6,1:· 

- Emergency response procedures (evacuation and a:sl>em~IY:pOints)· . 
- Review contents of relevant Material.Safety Data Sh~ts 

Review of Safe Work Permits 

'; :, 

I have bee~ given .the opportunitY to ask questions and.that· my' questi<lns:havebeert an~wered .to my 
satisfaction. The dates of my training and my medical surveillance requirements are aecuratea:i'ldcorreet 
to the best of my knowled!1e. i~·.: .. .. 

..... '. Site
',. S~if.ic;:;. 

(Printed and Signature) Training 
. . Date 

40-t-tour 
Training ••. ' 

(Date) . 

8-Hour 
Refresher 8-Hoc;.:r,..> Medical 

. .' . '. : . superviSciry.· 
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WORK:Sl1ATUS REPORT' 

.'", "T)']~J:qf; EXAPJ!INATI9N: Peri~icExaminatiori· 
-.-. ':-.~.;. -";.~.'''' ":. '-~:. "." : ."'.~ ...... ': -.' :". ~~ .. ~:;.~ '::." .,; ,.- ... . 

"·'~fJi~(<>V~E;'.·· '. ~~ia~h~ ferry" ,c;"; .. , 

&SN:' xxx xx~6io 
DATE OF EXAM: 1'1jo~nao4" " .:: ...•. 

... EXPIRATIONDATE: 11/0512006 

. . 

. ';'COM'PANY:' rriNUS' . -i;'., 

POSfrION:EnvironmeritafSampling' . 
.,;, 'LOCATION:' ';'1T/t{OS:';PlttSbufgh' 
':' SIT~': :":";;P~~iJrQh: ' .. :. . 

'f· '", .,. -:. -, ::> 1'"." ;:r;·':.·;"! ~.~. '. : -..; 

. The following; reCOnimend~tions are b~ 'on a review ofi?neoian(>i'thi:i~fuildWing:a;base tiistorYjqu~StiOnnaire, . supportih~ . . . 
, diagnostic tests, physical examination, and the essentfill~fu~ttions of theposition.appliedfororocciJpied by theindividuaJ .. 
named above_ ,.,,,. " Yes:' '. 'No. :c,Ulidecided 

.. ;-.' ," . ;::,' , ~ . 

. Has ,the employee any d-~tectedn1edi~i:oonditl6ns,that wOUld :':[J .' . "'.~ .. 
increase hislher risk bfmatenal health impairinentfr'om ,"'.', 

. occUpational exposureih accorda-nce"With,29CFR§19tOJ20?,~" .. " 
" .•... ~ .. 

Does the employee have any limitations in ~e use of respir~t~~~ ). tj " [~ 
'~. ', .. <J;; ':inaccordaricewith:29Ct::~§'1~10_1:34?: " . : :,' 

.: . :",.>. :.::';l...:::. : ... : ...•. , . 

ST,(ius· 
< .. 

:":-, ; ..... 

o 

d 

~1c;)t:l QUAUf;'IED! .. ~: l1'e e~amination indi~tesno signifiqln.(~~di~1 condition. Employee can be ;:jssigned 
ai1y workq>nsiste~t Y,ljth.~iIIs and training;· '. . ':' '. . . . ;.-t'.:' ',. 

-: !";"": . .j. . ~:::;,.\., _':.:..:", "I.:. , ... ~ .' .. , ,.,,; -', . :'. -'J:"' 

" 2,OOUAUFIED ~ WlTHitJMITA:noNs ··The·examinationindia.t~s,~ata medical Condition currentiy:exists 
.,,: . ; thatlimi~s'~'N0!1< assi.9ninentson me folloWing 'ba~is: . .... . . . 

.. '-. 

" ~ ":" 

3' O· NOT QUAUFIED .r . .. . .... ,- .. . ... : 

'. : ~-:. 0: :DEFER~ED The examinati~~ indicated tll~t additional information is ·necess~rY. The':emPI()yee:hcj~ 
been giVen the JolfoWi~ instrt..i~ti6ns, . . ..; ... ' :". ,. c, """':" ., ... " 

-, ,'" '. 

... :", ":. " 

. COMM~NTS: ' 
.. :, 

i'" '-. 

. ..... . 

·1 have reviewed the medical data of the above named emplOyee, andinfolmed the employee of the results of the medical 
examination and any medical conditions that.rl!quire follow-up eXlllrlination or treatment ." . ' .. " . . . ,., '. 

Name'?f Physician: Petei' P. Greaney, M.D_ Date: 11/10/04 

Signature: . /d=-. I 9' QA .; --' 

----------------~--~~~~~--------------------------~----~ 
. .: WorkCare 
333 S. An~a Orive,.Su~e 630, Orange, CA 92868 

(714)978-7488 - (800) 45!H;155 .. FAX (714)456-2154 

e' 
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. . '. i"iA':{,·:t:"" ..~,' . .... ......•.... .~'.'. ) . CertlrJ~rtlren:.Of;:;, "[{(lInIng. 
. '.';. ". ':- ':. , .... ' '., ... " . ,.~,' l.;:~.. . ~. . : 

'" .,.. 

; ~ . 

.~.: +hhS. GE:R'~IFIES,;':rHAi::' ,', .. : 

. . i;-t~~~~ if{ dd~H~;" 
: ': . ',' .:< ::":: .. :'~ i .>:.:~ \. . :/'~,:.~ ':- . '.<:: .. > 

:' ...... 

,~', " 

>' 

has successf4:HY'96,rri'pl,~teda';':C9urse .~f instruction:: on <... ;, 
'" f 

SUPERF(JNb··.·~HAINtN;G . CLASS~ 
pr~PQP~J 6ndtond[J6ted,~y the' ...•.. , ': . 

. NU S,' Co~rp9t8:t'ron ,·:Pi;tt.sburgh, .Pe'nnsy.lvan!d . 
', .. :;.' . ;-~ " :'~, . :;:. -:. .'~: .. \ . " 

, .. / ·SER:r.,· 30 :'.;;; OCT, 4.1985 

.. :' ~ ·;':·:Odt~:.~f. ,Awgrd ' . '. 
,,::,:,. ': '; 

..... ;", 

. -"'.-

'. '"." 

~~, . 

; 
..... 

'ri:' 

"-.", 

',:.\. .;, 

/~"Gary F.1~h,C,$.P. 

.. £Jl,-y.(~Jl.,J~ - :.:;< . ' . ' 

Oirector; He61ff(,Safety' Tr.aining 
E, Dennis:Escher t.P.E. 

' .. Vic,eP.r~sident 

,. 

.,'> 

;, . 

:,' . 

.. :;: .. 

,." 

-:''::: 



.. ATrademark.o(WorkCare, me.' 

RELEAS'E TO DUTY 
) - . . 

·CLlNIC INSTRUCTIONS: Complete' and give' to employee before they 
'. . leave the facility. This isa reqyi(e.ment of Tetra-Tech ~ 

'. .' . '\~. . . 

Em:~,oyee Name: ·$~~:~{t~~_·.: ~" .()ryn-+',_._ 
... -... -'._.. Office Location: --:~:'~:o:....!.~:p_·:....!.r=-I_·_-}."....':,::-,..~ .. ;....:......~ .. -=,-,::':,,-~ .,.--____ ~.,...; .. + .. , .. --,-'-....,..--.'-

..•.. ,'.. -::; .:.~ .... :"". . "':~ *.-

.~:? . ·~~i.,:·~·~·:::;: . " . .',' 

. ;~;~r;' 
\:.. :) . 

.:5 .. f {~} ./., . . . .,:::r~: 
. ?:,:l"o,work:"with haiardous ·materials .. in 
':"at60rd~'a'ce'with 29C'FR191'O.120{:" 

~~. - .. "'...,- .'j -iJ· >:-

;';,' :... . +;~::-Tg~;use~~r~~Pirat~ry pi6t~ctiv~\~qUi;~ent' ·;.\:.~t~~~J~.'·,. 
~ "to .... .;" .~ .. .... ,... ' . , .. " . 

.. . '. c,,', · .• ~t~rcco~~n~ ~iU1 2;'fFR~[91 O'1~" . .'~~;;.~: . 
8asedoil the.llmi(ed . infqOO"tation~vT3l!pbleJQ me:,gt'·this time, I fi'1~:nonece~#toc9~:;' 

. Yes No 

. for im'ffi'ediate r.(:}stQ~tions··ari(fl rele~se thi$.:~empJQyee lofquty~';"~'sunders~o9q~~i:' 
.. ah9~greedup(jh by the;emp,!oyer. orpoteri~al erUp,loyedlf this,e?(~ininee·that~~)'>·:.!: 
.. ~sul;)~equent cohlpli~llenslve:(~view,~of allfa~6ratdi){ahd ,pther te.:~l'data by ...,ii, ;:{-~ 
<:'WorkCare may d~t~cth~a.lttitCondit.igns n6f~pPcf.r~'flt to :me. Iti§:~further agre~d-. 

; .. ;':> ':,and understood that suCh>h£i~lth cOhditions)nayiiecesslt~te the"Q~ed for : 
:; ,'wp'rkplace restrictions. ExaminatiQri~"hasbEien performed in' compm:mce with 

<', .::: "1,910.120 and 1910.134."":;{ ..... .,," ":";:T 

. ", ., .... 
-.",l·· 
. ~:. ; 

.. ....... ··Oate: 
":"'. :'." 

* **Employee *** 

Bririgthis form back to the office and fax it to: . 
Matt Soltis, Corporate Health &.Safety (412) 921-4040 

. . 
JJJ S. Anita Drive,Suite6JO,Oi-ange, CA 92868 .. (714) 978·7488 .• (800) 455-6155 • FAX (714) 456-2154 

. E.ffiail: info@workcare,caffi • Website: www,workcare.com· 

• 
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: TETRA TECH NUS: 

. '11:. CERTIFIC!<TE:Q~iTiFlAlfjlt:la. 

. . THIS CERTfFlES THAT, 
.' . . StanCoilU" ..... 

i{hBS·successlullycomPleted:an e·lfo·Jr cours8.o.l.Instructlon In 
':,: ... ·OSHA:29,CFR .. ~91O' 120:: 

,.~ENERAl SITeWO.RKeI'\REFReSH~R 
AND SUPERvISOR REFRESHER TRAINING 

prepared. ana Instiucted.byTetra Tecn NUS, lric, . 
Pittsburgh; PeMeylvanla 

May 14,·2004 

~ ;:"" . 

/:dVi4 
"j. .:~:, ~~~!~;:or 

Date 01 Award, ·4.rO'd~ 
; James r'\. H1U~ 

ManaQar 
Training Sorvlce, 

.~;;\ oTiainirlo S,.~IC.' 

;:," 
~.; . 

~:~ .. 
;.:, 

::,./ 

',,', 
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r.:;;] TET'R-\:TECH NUS. INC. . ... 
. ~ 661 Andersen Drive. PittSburgh. Pennsylvania 1.5220-2745 . 
. . '.. ..... .'. ·(412) 921-7090 .. FAX (412 )921-404("·~vwW'tctratcch .com 

March 11, 2()03 

. Mr. Stanley Conti 
Tetra Tech NUS. Inc. 
FosterPlaza 7 
661 Andersen' Drive 
Pittsburgh. PA ·15220 

Whom It May Concern:, 

'" ~ . 

;. ", . 
:r . ~'. " 

~.:" ',:. :":: 
::- .~., 

.. 

.~ 

. . ..... : 

This· Jetter. istoce}t~f~~!;that Mr.·· St~hley. Conti·suc(;~ssfully. comple~ed . a. course .of 
instruction in HazarooL(~;:Ma1erials Handling for HaZardous·. WasteSiteWorkets which 
meets the criteria estab1.lshed in 29 CFR 1910.120(e)(3)(i). This course was prepared 

.andconducted by Tetra Tech NUS (formei'lyBrown and·. Root Environmenta( a division. 
oJ HALLIBURTON:NUS Corporation) .inSepteniber1983.lfyou have any questions.' 
please. feel freeto~oritactme. . . . . 

Very truly yours, 

.~J? . 
. . ()am~s~ 1fIr. 

Manager. Training Resources 

JKL:lld 

..• , 

•••• 
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WorkCa('e _ ' :: " 
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'. [I ~. TET~ l'ECHNUS, ..•........ 
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'GENERAL S 

-prepared anct 
Tetra Tee 

·,Pittsburgh, 

Date~tiAwa~~~ -, ". 
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. \ / ". _ . ./ 
'...~. '. .. '. 

. . APPLIED EDUCATIONAL SERIES' ... ' .. 
'.: 

-
CER·TIFICATE 

.. OSHA, :J.91 0.12'0 
'; .' ~ :. . 

~'" 

.James· .D,··:G·o.er.:dt 
Hazardo.us::Waste 

·Em~$;:~t:Jtnsi .. 
. . ···:4.0·Hour':'c'oilrse .' 

necelii~~::i3.·:l~i··· . 
Issue'OATE: ..... ....... . 

.. E~·P.\·RATioN:·· ~mber'13tJm 
'. \ . '," ' .... 

. C.ERTIFjqA;!E: BAz:9112001()58' 

..........•..... ~ ... 
' .. <~. 

' ... ::.::::: ~ 
. STEVEN,l.WILUA . '.' 
'Presld$ht' .' " ..... 

. , 

.... (4 ...• 
~~ .. ~. " .. ' 

.' . 

P. O. Box 300068 

Fern Park,. Florida 32730-0068. 



WORK STATUS REPORT 
Employer Copy 

.. :,' 
. '", 

':.' 

TYPE OF EXAMINATION: Baseline Examination 

EMPLOYEE: ' DqOlan. Colin. CO~'~ANY~ ,,' , 
,~~~ii/~:;:' , .-. .)(}(){~XX-8351POS.i!ION,:. / :Ea~,~Sci~tist , ' ' 

.. l .. 

.. DATEOF.EXAM:,' ;12102/2004 ' ' .LOCATION: IT/NUS-Pittsburgh . ...~:==:::: baSed on a ,",rewo!one~ ai·;2t~IJ.:;:u::t~"~n~re.'uP:mng 
dIagnostic tests. ptiyslCal examinatiol1.afl~. the essential furlctKms of;the. ppsitio!'{appli~: foro(.<>P:up~~, Q)' th~ individu~l. 
named abOve. ,',i,:""'. ,'.' ".;,:,:. ~"., . "'Yes.::~"',,' \N,~~ ':~()ndecided ',':", 

' .. " ", 
Has the ~nJpl()ye~ any detected medicalcotlditiQnsthat wdtiid~:;D '. : IZl' ';.:;:':. 0 ':,," 
'inerease:hiSihi:!r risk of.matenal health Impaionentfrom . 
OCcupati6naJ:eXpOsure in,aCcordanCe with 29 CFR §1910~120? ;.';,.,1 

Does the;.~mployee ha've ~ny limitations in the lise 'Qt respirators 0 
in aCcordance ,~th 29 CFR § 191 0.134? ' " ' 

o 

;:"(: )~~;. 

,'o'i,,,,rni,,,,,,tiron indicatedttlat additional in(~ation is ne~~sary_ 
hAtiil,,,'ij,,,,,," the following iristructions.;.}/ ,,~; ;:;' , 

....... 

;;;;'~~~~~~~!;i",j;~,~,..~",~,~~ changed tc:FSienn/al. 

the,~rri:edical data of the above named emplO;~. and infomiedtheemployee of the results of the medical"';:":":')"" ", 

• j 

':"",\'),,;;;6.,..,.,,,1 condition$'that require follow-up' examination or treab:nent: ' ~/~:;;~< ''- .. ,;~:, 
Grf~~r:iPV' , ',::' Date: 12107/04 }·~;~;r·ii:W::'.:·,. 

333 s; Anita Orange. CA 92868 ; .. 
(714) 978-7488· (800),4~5-6155· FAX (714) 45&-2154 
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CERnFlCArE.OF TRAINING 
. THISCEfmFIEsrnAr. . 

.... CoJin;iL DOOlan:: . . .. 

... ;., 

00,. suCcessfully complel...taniH1olli .eo;us."O/ lnst;u.,ttOO in 
OSH<'t 29 CFR i·910. iio . . .~ 

GENERAl SlTEW0flKER' 
REFRESHER :m .... '!UI'IG 

prepared and insttlJcted by ret"" fect1 NUS. Inc. 

Senior InstIU:!Oi' 
. r ..anng Services 

Pittsburgh. Pennsyl~a9ia 
O<:!cember 2:t; 2004 
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....... f1l;) TETRA TECH NuS. INC 
. .. ...661 Andersen Drive· P~ PA 15220 , 

. . . Tel 411.921.7090 • fax41:L92I.<I01O· www.tclr.l,teetl.com 

: :.' 

'. 

PITT-12-4-053 

lkCember 30; 2004 

Pr~t NurilberS396l. 1245 •. 7448. and 6878, 

.~mand~r. So~them Division . 
. . Naval Facilities Engineering Commaild 

ATTN: Willja,m Gates (Code ES31) 
. ,·p~O. 8oxl90010 . 
.. NorthCharfeston. ·SC 29419c90 10 

·'Reference: CLEAN Contract No. N62467-94~D-0888 
Contract Task Order Numbers OHio. 0331. 0343;an'¥ '" 

. Personnel Clearance for Site Visit 

Dear Me Gates: 
. . . .. .' 
. . . . . 

. The purpo~e of this letter is toiri'f~rm you of uPcoming site activities tobe performed by Tetra Tech NUS. 
I~ employees· uf¥1er the CLEAN contract: and to· attest that the ifldividuals identified herein. are in 

· cOmpliance withapplic,abIeOSHAregulations~ This informatiortisbeiQg submitted as·s~ifi~in Section .. 
. H;140fthe· Comprehensive Loog~Term Environmental Action Navy· (CtEAN)·Contract N62467~94~D; 
0888~ The specific OSHA regulations .invo.vedfor 'this project pertain to employee health and safetY 

· training and inedical surveillance requirements; as identifiooin OSHA 29 CFR 1910_120. . 

The . Subject project and. planned activities· include staking.· locations of intrusive sampling; 
inSlallationtdeveiopment and sampling 01 monitoring. wells; surface water. seep and sediment sampling; 
and soil sampling using OPT and hand augering techniques at the NSWC Crane site in Indiana. This is 
scheduled 'to be Conducted from January 4-28.2005. The individuals that wlll perform. these tasks are 

· employees of Tetra Teet. NuS. They will follow these'listed health and safety plans: . , 

Health and Safety Plan for Solid Waste Management Unit 7. dated December 2004, 
prepared·underCTO OIGO. . . 

Health and Safety Plan for RCAA Facility Investigation at Building 106 Pond (SWMU 8). 
and' Roads and Grounds Area (SWMU 15). dated November 2004. prepared under .. 
CT00331. ' . 

.• Health and Safety Plan for Environmenta',lndicator Investigation for SWMU~ 18. 19.20. 
aOd the Old Gun Tub Storage Lot; dated November 2004. prepared uilderCTO 0331. 
Health and Safety Pla~ for Cast High Explosives Fill and 8-.146 Incinerator. dated Augus.t 
2004, prepared under eTO 0343. . 
Health· and Safety Plan ·forMine FillA (SWMU 1.2). Revision .,. dated August 2004. 
prepared underCrO 0357.· . '" .. 

These individuals are as follows: 

Stan Conti 
Colin Doolan 
Jim Goerdt 
Terry Rojahn 

.0':' 

'. 
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APPENDIX D 

ANALYTICAL DATA 

. SWMU 16 

ROUND 4 
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APPENDIX D.1 

SUMMARY OF ANALYTICAL RESULTS 

SWMU 16 

ROUND 4 

GROUNDWATER· 

UPPER PENNSYLVANIAN WATER BEARING ZONE 



• ' 
CLASSIFICATION .. UPGRAD 
SAMPLING'ROUND 04 
LOCAnON 16MW02 
SAMPL.E NUMBER 16GW0205 
SAMPLE CODE NORMAL 
SAMPLE DATE 214/2005 
Volatile Organics (uglL) . 
l,l,l,2'TETRACHLOROETHANE . 0.3 U 
l,l,l-TRICHLOROETHANE 0.3 U· 
1,1,2,2-TETRACHLOROETHANE 0.3U· 
1,1,2-TRICHLOROETHANE 0.3 U 
1 ;1-DICHLOROETHANE 0.3 U 
1,1-DICHLOROETHENE 0.3 U 
1,2,3-TR ICH LOROPROPAN E 0.3 U 
1,2-DIBROMO-3-CHLOROPROPANE 0.3 U' 
1,2-DIBROMOETHANE 0.3 U 
1,2-DICHLOROETHANE 0.3U 
1.2-DICHLOROPROPANE 0.3 U .. 
2-BUTANONE 0.5 U 
2-HEXANONE 0.5 U 
3-CHLOROPROPENE 0.5 U 
4-METHYL-2-PENTANONE 0.5 U 
ACETONE 0.5 U· 
ACROLEIN 0.5 UR . 
ACRYLONITRILE 0.5 U . 
BENZENE 0.3 U 
BROMODICHLOROMETHANE 0.3 U 
BROMOFORM 0.3 U· 
BROMOMETHANE 0.3 U 
CARBON DISULFIDE 0.3 U 
CARBON TETRACHLORIDE 0.3 U 
CHLOROBENZENE 0.3 U 
CHLORODIBROMOMETHANE 0.3 U 
CHLOROETHANE 0.5 U 
CHLOROFORM 0.3 U 
CHLOROMETHANE 0.3 U 
CHLOROPRENE 0.5 U 
CIS-l.2-DIC H LOROETH EN E 0.3 U 
CIS-1,3-DICHLOROPROPENE 0.3 U 
DIBROMOMETHANE. 0.3 U 
DICHLORODIFLUOROMETHANE 0.3 U 
ETHANE' '.- 0.078. 
ETHENE 0.005 U. 
ETHYL METHACRYLATE 0.5 U 
ETHYLBENZENE 0.3 U 
METHACRYLONITRILE 0.3U 
METHANE 72 
METHYL IODIDE . O:S·U 
METHYL METHACRYLATE O.S.U 
METHYLENE CHLORIDE 

-----
0.3 U 

TA.· " . 

SUMMARY OF A IC RES'ULTS 
ROUND 4 GROUNDWATER SAMPLES FROM UPPER PENNSYLVANIAN ZONE 

SWMU 16 (CAST HIGH EXPLOSIVES FILLJB-146 INCINERATOR) 

DOWNGRAD' 
04 

16MW03 
16GW0304 
NORMAL 
215/2005 

0.3 U 
0.3 U. 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.3U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.5 U 
0.5 U . 
0.5 U 
0.5 U 
0.5 U 

0.5 UR 
0.5 U 
0.3 U 

.0.3 U 
0.3 U 
0.3 UJ 
0.3 U 

17 
0.3 U 
0.3 U 
0.5 UJ 

5.5 
.0.3 U 

0.5 U 
'0.3 U 
'0.3 U 
0.3 U' 
0.3. U 

0:005 U 
0.026 
0.5 U 
0.3 U 
0.3 U. 
0.87 

0.5' U . 
0.5 U 
0.3 U 

NSWC CRANE' . 
CRANE, INDIANA 

PAGE 1 OF 3 

DOWNGRAD DOWNGRAD 
04 04 

16MWT04 16MWT04 
16GwT0404 16GWT0404-D 

ORIG DUP 
.215/2005 21512005 

0.3 U 0.3 U 
0.3 U 0.3 U 
0.3 U 0.3 U 
0.3 U 0.3 U 
0.3 U 0.3 U 
0.3 U 0.3 U 
0.3 U 0.3U 
0.3 U' 0.3 U 
0.3 U 0.3 U 
0.3 U 0.3 U 
0.3 U 0.3 U 
0.5 U ·0.5 U 
O.S.U 0.5 U 
0.5 U 0:5 U 
0.5 U 0.5 U 
O.S.U 0.5 U 

0.5 UR' 0.5 UR 
0.5 U 0.5 U 
0.3 U 0.3 U 
0.3 U 0.3 U 
0.3 U 0.3 U 
0.3 UJ 0.3 UJ 
0.3 U 0.3 U. 
0.3 U 0.3 U 
0.3 U '0.3 U 
0.3 U 0.3 U 
0.5 UJ 0.5 U 
0.3U· 0.3U 
0.3 U 0.3 U 
0.5 U 0.5 U 

. 0.3 U 0:3 U 
0.3 U '0.3 U 
0.3 U 0.3 U .. 
0.3 U 0.3 U 

0.0088 J 0.005 UJ 
0.014 J 0.005 UJ 
0.5. U 0.5 U 
0.3 U 0.3 U 
0.3. U 0.3 U 
9.2·J 1.5 J 
0.5 U· 0.5 U 
0.5 U 0.5 U 
0.3 U 0.3 U 

·DOWNGRAD DOWNGRAD 
04 04 

16MWT06 16MWT09 
16GWT0605 16GWT0903 

NORMAL NORMAL 
215/2005 216/2005 

0.3 U. 0.3 U 
0.3 U 0.3 U 

3.9 0.3 U 
250 0.3 U 

0.3 U 0.3 U 
140 0.3 U 

0.3 U 0~3 U 
0.3 U 0.3 U 
0.3.U 0.3 U 
0.3 U 0.3 U 
0.3 U 0.3 U 
O.S'U 0.5 U 
1.8 J 0.5 U 
0.5 U 0.5 U 
- 36 0.5 U 

33 . 0.5 U 
0.5 UR 0.5 UR 
0.5 U 0.5 U 

4.6 0.3 U 
0.3 U 0.3 U 
0.3 U 0.3 U 
0,3 U 0.3 UJ 

2.5 0.3 U 
0.3 U 0.3 U 
0.3 U 0.3 U 
0.3 U 0.3 U 
0.5 U 0.5 UJ 

20 0.6 J 
0.3 U 0.3 U 
0.5 U 0.5 U 
'5200 0.3 U 
0.3 U 0.3 U 
0.3 U 0.3 U 
0.3 U 0.3 U 
2~3 0.074 
29 0.081 

0.5 U 0.5 U 
4.4 0.3U 

.0.3 U 0.3 U 
440 1.9 

0.5 U 0.5 U 
0.5 U 0.5 U 
0.3 U 0.3U 

• 
DOWNGRAD DOWNGRAD DOWNGRAD 

04 04 04 
16MWT10 16MWT13 16MWT17 

. 16GWT1003 16GWT1303 16GWn703 
NORMAL NORMAL NORMAL 
216/2005 215/2005 215/2005 

0.3 U 0:3.U 0.3 U 
0.3 U 0.3 U 0.3 U 
0.3 U 0.3 U 0.3 U 
0.3 U 2.1 44 
0.3 U· 0.3 U 0.3 U 
0.3 U 0.3 U 8.1 
0.3 U 0.3 U 0.3 U 
0.3 U 0.3 U 0.3 U 
0.3 U 0.3 U 0.3 U 
0.3 U 0.3 U 0.3 U 
0.3 U 0.3 U '0.3 U 
0.5 U 0.5' U 0.5 U 
0.5 U 0.5 U 0.5 U 

. 0.5 U 0.5 U 0.5 U 
0.5 U 0.5 U 0.5 U 
0.5 U 7.6 0.5 U 

0.5 UR 0.5 UR 0.5 UR 
0.5 U 0.5 U 0.5 U 
0.3 U 0.3 U 1.3 
0.3 U 0.3 U . 0.3 U 
0.3 U 0.3 U 0.3 U 
0.3 UJ 0.3 U 0.3 U 
0.3 U 0.3 U 0.3 U 

2.4 0.3 U 0.3 U 
0.3 U 0.3 U 0.3 U 
0.3 U 0.3 U 0.3·U 
0.5 UJ 0.5 U 0.5 U 

2.4 0.3 U 3.5 
0.3 U 0.3 U 0.3 U 
0.5 U 0.5 U 0.5 U 
0.3 U 8.2 310 
0.3 U . 0.3 U 0.3 U 
0.3 U 0.3 U 0.3 U 
0.3 U 0.3 U 0.3 U 
0.082 0.065 '0.6 
0.03 0.035 0.17 

0.5 U' 0.5 U 0.5 U 
0.3 U 0.3 U 0.3 U 
0.3 U 0.3 U 0.3 U 

1 84 75 
0.5 U .0.5 U 0.5 U 
0.5 U '0.5 U 0.5 U 
0.3 U 0.3 U 0.3 U' 



\.: ....... /,' 

CLASSIFICATION UPGRAD 
SAMPLING ROUND 04 
LOCATION 16MW02 
SAMPLE NUMBER 16GW0205 
SAMPLE CODE NORMAL 
SAMPLE DATE 214/2005 
STYRENE 0.3 U 
TETRACHLOROETHENE 0.3 U 
TOLUENE 0.3 U 
TOTAL XYLENES .. 0.3 U 
TRANS·l.2-DICHLOROETHENE . 0.3 U 
TRANS-1,3-DICHLOROPROPENE 0.3 U 
TRANS-l,4-DICHLORO-2-BUTENE 0.5U 
TRICHLOROETHENE 0.3 U 
TRICHLOROFLUOROMETHANE. 0.3 U 
VINYL ACETATE .. 0.5 UJ 
VINYL CHLORIDE 0.3 U 
Energetics (uglL) 
1,3,5-TRINITROBENZENE 0.278 U 
l,3-DINITROBENZENE 0.278 U 
2,4,6-TRINITROTOLUENE 0.278 U 
2,4-DIAMINO-6-NITROTOLUENE 0.278 U 
2;4-DINITROTOLUENE 0.278 U 
2,6-DIAMINO-4-NITROTOLUENE 0.278 U 
2,6-DINITROTOLUENE 0.278 U 
2-AMINO-4,6-DINITROTOLUENE 0.278 U 
2-NITROTOLUENE 0.278 U 
3,5-DINITROANILINE 0.278 U 
3-NITROTOLUENE 0.278 U 
4,4'-TN-AZOXY 0,555 U 
4-AMINO-2,6-DINITROTOLUENE . 0.278 U 
4-NITROTOLUENE 0.278 U 
DNX 0.278 U 
HMX 0.278 U 
MNX 0.278 U· 
NITROBENZENE . 0.278 U 
RDX 0.278 U 
TETRYL 0.278 U 
TNX 0.278 U 
Field Parameters Field Parameters 
DISSOLVED OXYGEN (mg/L) 4.68 
OXIDATION REDUCTION POTENTIAL (MV) 28.2 
PH (S.U.) 6.59 
SPECIFIC CONDUCTANCE (MS/CM) 0.479 .. 
TEMPERATURE (C) 13.04 
TURBIDITY (NTU). 1.1. 
Miscellaneous Parameters (mglL) 
CHLORIDE 25 J 
NITRITEINITRATE-N 0.45 
SULFATE 8700 

•• 

, , 
" ./ 

TAB LEoc 0:1 
. SUMMARY OF ANALYTIC RESULTS 

ROUND 4 GROUNDWATER SAMPLES FROM UPPER PENNSYLVANIAN ZONE 
SWMU 16 (CAST HIGH EXPLOSIVES FlLLJB·146 INCINERATOR) 

NSWCCRANE 
CRANE, INDIANA 

PAGE 2 OF 3 

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD 
04 04 04 04 04 

.16MW03 16MWT04 16MWT04 16MWT06 16MWT09 
16GW0304 16GWT0404 16GWT0404·D 16GWT0605 16GWT0903 
NORMAL ORIG DUP NORMAL NORMAL 
215/2005 215/2005 215/2005 215/2005 216/2005 

0.3 U 0.3 U 0.3 U 0.3 U· 0.3 U 
0.3 U 0.3 U 0.3 U 190 0.3 U 
0.3 U 0.3 U 0.3 U 310 0.3 U 
0.3 U 0.3 U 0.3 U 6.7 0.3 U 
0.3 U . 0.3 U 0.3 U 21 0.3 U 
0.3 U 0.3 U 0.3U 0.3 U 0.3 U 
0.5 U .0.5 U 0.5 U 0.5 U 0.5 U 

5 5 '5 440000 10 
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 
0.3 U 0.3 U 0.3 U 660 0.3 U· 

0.258 U 0.25 U . 0:269 U 2 0.24 U 
0.258 U 0.25 U 0.269 U 0.24 U 0.24 U 
0.258 U 0.25 U 0.269 U 6.2 0.24 U 
0.258 U 0.25 U 0.269 U 0.31 J 0:24 U 
0.258 U 0.25 U 0.269 U 1.2 0.24 U 
0.258 U 0.25 U 0.269 U 0.24 U 0.24 U 
0.258 U 0.25 U 0:269 U 0.92 J 0.24 U 
0.52 J 0.3 J 0.34 J 34 0.26 J 

0.258 U 0.25 U 0.269 U 0.24 U 0.24 U 
0.258 U 0.25 U 0.269 U 0.24 U 0.24 U 
0.258 U 0.25 U 0.269 U 0.24 U 1.8.J 
0.515 U 0.5 U 0.538 U 0.48 U 0.48 U 

0.91 0.75 0.83 18' 0.61 J 
0:258 U 0.25 U 0.269 U 0.24 U 0.24 U 
0.258 U 0.25 U 0.269 U 0.24 U 0.24 U 

5.7 8.2 7.8 0.72 J 9.3 
0.36 J 1.2 1.2 0.24 U 0.43 J 

0.258 U 0.25 U' 0.269 U 0,24 U 0.24 U 
55 68 74 7.3 92 

0.258 U 0.25 U 0.269 U 0.24 U 0.24 U 
0.258 U 0.25 U 0.269 U . 0.24 U 0.24 U· 

13.83 7.25 . 2.64 1.41 
266 231 .14:5 169.4 

5 5.5 5.96 4.82 
0.323 0.18 0.889 . 0.456 
14.69 15.09 15.57 12.18 
7.9 2.3 17.9 0 

J 5 J I 11 J I 12 J I 54 J . 13 J 

I 0.75 I 0.88 I ·0.84 I 0.025 U 0.56 
I 150 I 32 I 32 I 480 . 290 

• 

DOWNGRAD DOWNGRAD DOWN GRAD 
04 04 04 

16MWT10 16MWT13 16MWT17 
16GWT1003 16GWT1303 16GWT1703 

NORMAL NORMAL NORMAL 
216/2005 215/2005 215/2005 

0.3 U 0.3 U 0.3 U 
0.3 U 0.3 U 3.4 
0.3 U 0.3 U 0.5 J 
0.3 U 0.3 U 0.3 U 
0.3 U 0.3 U 5.8 
0.3 U 0.3 U. 0.3 U 
0.5 U 0.5 U 0.5 U 

2.4 1900 18000 
.0.3 U 0.3 U 0.3 U 
0.5 UJ 0.5 UJ 0.5 UJ 
0.3 U· .0:3 U 3.8 

0.255 U 0.264 U 0.24 U 
.0.255 U 0.264 U . 0.24 U 
0.255 U 0.264 U 0.24 U 
0.255 U' 0.264 U 0.24 U 
0.255 U 0.264 U 0.24 U 
0.255 U 0.264 U 0.24 U 
0.255 U' 0.264 U 0.24 U 
0.255 U . 0.264 U 0.24 U 
0.255 U 0.264 U 0.24 U 
0.255 U .0.264 U 0.24 U 

1.8 J 0.264 U· 0.24 U 
0.51 U 0.528.U 0.48 U 
0.42 J 0.264 U 0.24 U 

0.255 U 0.264 U 0.24 U 
. 0.255 U 0.264 U 0.24 U 

5.1 0.264 U 0.24 U 
0.3 J 0.264 U 0.24 U 

0.255 U 0.264 U' 0.24 U 
.50 0.264 U 4.9 

0.255 U 0.264 U 0.24 U 
0.255 U 0.264 U 0.24 U 

7.14 3.22 0.89 
315.2 12 100.9 
3.31 5.99 5.17 
1.168 . 0.299 0.595 
14.1 13.12 13.97 
4.3 380 3.27 . 

9 J I 21 J 110 J 

I 0.72 . I 0.025 U 0.025 U 
I 1100 I 50 190 

• 



•• 
CLASSIFICATION UPGRAD 
SAMPLING ROUND 04 
LOCATION . 16MW02 
SAMPLE NUMBER 16GW0205 
SAMPLE CODE NORMAL 
SAMPLE DATE 214/2005 

, .•. . TA 

SUMMARY OF A ' IC RESULTS 
ROUND 4 GROUNDWATER SAMPLES FROM UPPER PENNSYLVANIAN ZONE 

SWMU 16 (CAST HIGH'EXPLOSIVES FILLJB·146 INCINERATOR) 
NSWCCRANE 

CRANE, INDIANA 
PAGE 3 OF 3 

DOWNGRAD DOWNGRAD DOWNGRAD DOWNGRAD DOWN GRAD 
04 04 04' 04 04 

16MW03 16MWT04 16MWT04 16MWT06 16MWT09 
16GW0304 16GWT0404 16GWT0404·D 16GWT0605 16GWT0903 
NORMAL ORIG DUP NORMAL NORMAL 
215/2005 215/2005 215/2005 215/2005 , 216/2005 

• 
DOWNGRAD. DOWNGRAD DOWNGRAD 

04 04 04 
16MWT10 16MWT13 16MWT.17 

16GWT1003 16GWT1303 16GWT1703 
NORMAL NORMAL NORMAL 
216/2005 215/2005 215/2005 

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 repo.rted in this manner. This qualifier IS 

also added to, a positive result (reported by the laboratory) ii the detected concentration is determined to be .attributable to contamination introduced during field sampling, or laboratolY analysis. 

UJ -Indicates that the chemical wa's not detecied; however, the detection limit (sample-specific detection limit) is considered to be estimated based on problems encountered during laboratory analysis. The 
associated numerical detection Iimit"is regarded as Inaccurate or imprecise. . . 

UR - Indicates that the chemical mayor may not be preseni. The non-detected analytical result reported by the laboratory is considered to be unreliable, and unusable. This qualifier is applied in cases of 
gross technical deficiencies (i.e.,' holding times missed by a factor of two times the specified time limit. severe calibration non-compliances. and extremelY'low analyte recoveries). 

J - Indicates that the chemical was detected; however, the associated numerical result is not a precise representation of the conceniration that is actually present in the sample. The laboratory reported 
concentration is considered to be an estimate of the true concentration. 
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APPENDIX D.2 

r' SUMMARY OFANAL YTICAL RESuLTS 

SWMU 16 

ROUND 4 

GROUNDWATER 

MIDDLE PENNSYLVANIAN WATER BEARING ZONE 
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TABLE 0.2 
SUMMARY OF ANALYTIC RESULTS 

ROUND 4 GROUNDWATER SAMPLES FROM MIDDLE PENNSYLVANIAN ZONE 
SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146INCINE!'lATOR) 

. NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF2 . 

· SAMPLING ROUND 04 
LOCATION 16MW04 
SAMPLE NUMBER 16GW0404 
SAMPLE CODE NORMAL 
SAMPLE DATE 216/2005 
Volatile Organics (uglL) . 
1,1,1,2-TETRACHLOROETHANE 0.3 U 
1,1,1-TRICHLOROETHANE 0.3 U 
1,1,2,2-TETRACHLOROETHANE 0.3 U 
1,1,2-TRICHLOROETHANE 0.3 U 
1,1-DICHLOROETHANE 0.3 U 
1,1'-DICHLOROETHENE 0.3 U 
1,2,3-TRICHLOROPROPANE 0.3 U 
1,2-DIBROMO-3-CHLOROPROPANE 0.3 U 
1,2-DIBROMOETHANE 0.3. U 
1,2-DICHLOROETHANE 0.3 U 
1,2-DICHLOROPROPANE 0.3 U 
2-BUTANONE O.S U 
2-HEXANONE O.S U 
3-CHLOROPROPENE @.S U 
4-METHYL -2-PENTANONE O.S U 
ACETONE O.S U 
ACROLEIN O.S UR 
ACRYLONITRILE O.S U· 
BENZENE 0.3 U 
BROMODICHLOROMETHANE· . 0.3 U 
BROMOFORM 0.3 U 
BROMOMETHANE 0~3 UJ 
CARBON DISULFIDE 0.3 U 
CARBON TETRACHLORIDE 0.3 U 
CHLOROBENZENE 0.3 U 
CHLORODIBROMOMETHANE 0.3 U 
CHLOROETHANE O.S UJ 
CHLOROFORM 0.3 U 
CHLOROMETHANE 0.3 U 
CHLOROPRENE . O.S U 
CIS-1,2-DICHLOROETHENE 0.3 U 
CIS-1,3-DICHLOROPROPENE 0.3 U 
DIBROMOMETHANE 0.3 U 
DICHLORODIFLUOROMETHANE 0.3 U 
ETHANE O.OOS U 
ETHENE O.OOS U 
ETHYL METHACRYLATE O.S U 
ETHYLBENZENE 0.3 U 
METHACRYLONITRILE 0.3 U 
METHANE 1.1 
METHYL IODIDE O.S U 
METHYL METHACRYLATE O.S U 
METHYLENE CHLORIDE . ·0.3 U 
STYRENE 0.3 U 
TETRACHLOROETHENE 0.3 U· 

· TOLUENE 0.3U 
TOTAL XYLENES ·0.3 U 

· TRANS-1,2-DICHLOROETHENE 0.3 U 
TRANS-1,3-DICHLOROPROPENE 0.3 U· 
TRANS-1,4-DICHLORQ-2-BUTENE O.S U 
TRICHLOROETHENE . 1.4 
TRICHLOROFLUOROMETHANE 0.3 U 
VINYL ACETATE O.S UJ 
VINYL CHLORIDE 0.3· U 

04 
16MWT12 

16GWT1203 
NORMAL 
216/2005 

.. 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.5 U 
O.S U 
O.S U 
0.5 U· 
O.S U 
O~S UR 
0.5 U 
0.3 U 
0.3 U 
0.3 U 

.0.3 UJ 
0.3 U 
0.3 U 
0~3 U 
0.3 U 

.O.S UJ 
0.3 U 

.0:3 U 
O.S U 
0.3 U 
0:3 U 
0.3 U 
0.3 U 
0.17 
0.12 

O.S U 
0.3 U 
0.3 U 

1.6 
05 U 
O.S U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U· 
0.3 U 
O.S U· 
O.S J 
0.3.U 
O.SUJ 
0.3 U 



I 
I· 

TABLE D.2 
SUMMARY OF ANAL ynC RESULTS 

ROUND 4 GROUNDWATER SAMPLES FROM MIDDLE PENNSYLVANIAN ZONE 
SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 

NSWCCRANE 
CRANE, INDIANA 

PAGE 2 OF 2 

SAMPLING ROUND 04 04 
LOCATION 16MW04 16MWT12 
SAMPLE NUMBER 16GW0404 16GWT1203 
SAMPLE CODE NORMAL NORMAL 
SAMPLE DATE 216/2005 216/2005 

· Ener~etics (uWL) 
1,3,5-TRINITROBENZENE 0.264 U 0.26 U 
1,3-DINITROBENZENE 0.264 U 0.26 U 
2,4,6-TRINITROTOLUENE 0.264 U 0.26 U 
2,4-DIAMINO-6-NITROTOLUENE 0.264 U 0.26 U . 
2,4-DINITROTOLUENE 0.264 U 0.26 U 
2,6-DIAMINO-4-NITROTOLUENE 0.264 U 0.26 U 
2,6'DINITROTOLUENE 0.264 U 0.26 U 
2-AMIN0-4,6-DINITROTOLUENE 0.264 U 0.26 U 
2-NITROTOLUENE 0.264 U 0.26 U 
3,5-DINITROANILINE 0.264 U 0.26 U 
3-NITROTOLUENE 0.264 U 0.26 U 

· 4,4'-TN-AZOXY 0.528 U 0.52 U 
4-AMINO-2,6-DINITROTOLUENE 0.264 U 0.26 U 
4-NITROTOLUENE . 0.264 U 0.26 U 
DNX 0.264 U 0.26 U 
HMX 0.264 U 0.26 U 
MNX 0.264 U 0.26 U 
NITROBENZENE 0.264 U 0.26 U 
RDX 0.58 0.26 U 
TETRYL 0.264 U 0.26 U 
TNX 0.264 U 0.26 U 
Field Parameters· 
DISSOLVED OXYGEN (moiL) 5.79 4.22 
OXIDATION REDUCTION POTENTIAL (MV) 319 134.6 
PH (S.U.) 4.5 4.89 
SPECIFIC CONDUCTANCE JMS/CM) 0.672 1.898 
TEMPERATURE (C) .. 12.87 12.28 
TURBIDITY (NTU) 0.05 1.7 
Miscellaneous Parameters (mglL) 
CHLORIDE 15 J 15 J 
NITRITEINITRATE-N 0.025.U 0.025 U 
SULFATE 660 1300 

specific detection limit) noted. Non-detected results from the laboratory are reported in 
this manner. This qualifier is also added to a positive result (reported by the laboratory) 
if the detected concentration is determined to be attributable to contamination introduced . 

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

• 

• 
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APPENDIX D.3 

SUMMARY OF ANALYTICAL RESULTS 

SWMU 16 

ROUND 4 

GROUNDWATER 

LOWER PENNSYLVANIAN WATER BEARING ZONE 
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TABLE D.3 
SUMMARY OF ANALYTIC RESULTS 

ROUND 4 GROUNDWATER SAMPLES FROM LOWER PENNSYLVANIAN ZONE 
SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF2 

SAMPLING ROUND 04 04 
LOCATION 16MWT11 16MWT15 
SAMPLE NUMBER 16GWT1103 16GWT1503 
SAMPLE CODE· NORMAL NORMAL 
SAMPLE DATE 214/2005 215/2005 
Volatile Organics (uglL) 
1,1,1,2-TETRACHLOROETHANE 0.3 U 0.3 U 
1,1,1-TRICHLOROETHANE 0.3 U 0.3 U 
1,1 ;2,2-TETRACHLOROETHANE .0.3 U 0.3 U 
1,1,2-TRICHLOROETHANE 0.3 U 0.3 U 
l,l-DICHLOROETHANE " 0.3 U 0.3 U 
l,l-DICHLOROETHENE 0.3 U 0.3 U 
1,2,3-TRICHLOROPROPANE 0.3 U 0.3 U 
l,2-DIBROMO-3-CHLOROPROPANE 0.3 U 0.3 U 
l,2-DIBROMOETHANE 0.3 U 0.3 U 
1 ;2-DICHLOROETHANE 0.3 U· 0.3 U 
l,2-DICHLOROPROPANE 0.3 U 0.3 U 
2-BUTANONE 0.5 U 0.5 U 
2-HEXANONE 0.5 U 0.5 U 
3-CHLOROPROPENE 0.5 U 0.5 U 
4-METHYL -2-PENT ANONE 0.5 U 0.5 U 
ACETONE 0.5 UJ 0.5 U 
ACROLEIN 0.5 UR 0.5 UR 
ACRYLONITRILE 0.5 U· 0.5 U 
BENZENE 0.3 U 0.3 U 
BROMODICHLOROMETHANE 0.3 U .0.3 U 
BROMOFORM 0.3 U 0.3 U 
BROMOMETHANE 0.3 U 0.3UJ 
CARBON DISULFIDE 0.3 U 0.3U 
CARBON TETRACHLORIDE 0.3·U 0.3 U 
CHLOROBENZENE ( 0.3 U 0.3 U 
CHLORODIBROMOMETHANE 0.3 U 0.3 U 
CHLOROETHANE 0.5 U 0.5 UJ 
CHLOROFORM 0.3 U 0.3 U 
CHLOROMETHANE 0.3 U 0.3 U 
CHLOROPRENE 0.5 U 0.5 U 
CIS-1,2~DICHLOROETHENE 0.3. U 0.3U 
CIS-1,3-DICHLOROPROPENE ··0.3 U 0,3 U 
DIBROMOMETHANE . 0.3 U 0.3 U 
DICHLORODIFLUOROMETHANE 0.3 U 0.3 U 

. ETHANE 0.34 2.5 
ETHENE 0.075 0.26 
ETHYL METHACRYLATE· 0.5 U 0.5 U 
ETHYLBENZENE 0.3 U 

, 
0.3 U 

METHACRYLONITRILE 0.3 U 0.3 U 
METHANE 540 9400 
METHYL IODIDE . '0,5 U 0.5 U 
METHYL METHACRYLATE 0.5 U ·0.5 U 
METHYLENE CHLORIDE 0.3 U 0.3 U 
STYRENE 0.3 U 0.3 U 
TETRACHLOROETHENE 0.3.U .0.3 U 
TOLUENE 0.3 U 0.3 U 
TOTAL XYLENES 0.3 U. 0.3 U 
TRANS-1,2-DICHLOROETHENE 0.3 U 0.3 U 
TRANS-1,3-DICHLOROPROPENE 0.3 U 0:3 U 
TRANS-1.4~DICHLORO-2-BUTENE 0.5 U· 0.5 U 
TRICHLOROETHENE .0,3 U 0.6 J 
TRICHLOROFLUOROMETHANE . 0.3 U 0.3 U 
VINYL ACETATE 0.5 U 0.5. UJ 
VINYL CHLORIDE 0.3 U 0.3 U 
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TABLE D.3 
SUMMARY OF ANAL YTle RESULTS 

ROUND 4 GROUNDWATER SAMPLES FROM LOWER PENNSYLVANIAN ZONE 
SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 

NSWCCRANE 
CRANE, INDIANA 

PAGE 2 OF2 

SAMPLING ROUND 04 04 
LOCATION 16MWT11 . 16MWT15 
SAMPLE NUMBER . 16GWT1103 16GWT1503 
SAMPLE CODE NORMAL NORMAL 
SAMPLE ,DATE 214/2005 215/2005 

Energetics (ug/L) 
1,3,5-TRINITROBENZENE 0.316 U 0.266·U 
1,3-DINITROBENZENE 0.316 U 0.266 U 
2,4,6-TRINITROTOLUENE 0.316 U 0.266 U 
2,4-DIAMINO·6·NITROTOLUENE 0.316 U 0.266 U 
2,4-DINITROTOLUENE 0.316 U 0.266'U 
2,6-DIAMINO-4-NITROTOLUENE 0.316 U 0.266 U 
2,6-DINITROTOLUENE 0.316, U 0.266 U 
2-AMINO·4,6-DINITROTOLUENE 0.316 U 0.266 U 
2-NITROTOLUENE 0.316 U 0.266 U 
3,5-DINITROANILINE 0.316 U 0.266 U 
3-NITROTOLUENE 0.316 U 0.266 U 
4,4'-TN-AZOXY . 0.632 U 0.532 U 
4-AMINO-2,6-DINITROTOLUENE 0.316 U 0.266 U 
4-NITROTOLUENE 0.316.U 0.266 U 
DNX 0.316 U 0.266 U 
HMX 0.316 U 0.266 U 
MNX 0.316 U 0.266 U 
NITROBENZENE 0.316 U 0.266 U 
RDX 0.316 U 0.266 U 
TETRYL ; 0.316 U 0.266 U 
TNX 0.316 U 0.266 U 
FIeld Parameters 
DISSOLVED OXYGEN (mglL) 9.72 1.36 
OXIDATION REDUCTION POTENTIAL (MV) -43.9' -21.7 
PH (S.U.) 6.98 7.43 
SPECIFIC,CONDUCTANCE (MS/CM) 0.756 . 0.354 
TEMPERATURE (C) 11.82 13.89 
TURBIDITY (NTU) 2.8 0.6 
Miscellaneous Parameters (mg/L) 
CHLORIDE 5 3 J 
NITRITE/NITRATE-N 0.025 U 0.025 U 
SULFATE 4 0.5 U 

'. .. . . 
U - IndIcates that the chemIcal was not detected at the numencal detectIon limIt (sample-speclftc 
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 
dete'rmined to be attributable to contamination introduced during field sampling or laboratory analysis. 

UJ - Indicates that the chemical was not detected; however, the detection,limit (samplecspecific 
detection limit) is considered to be estimated based on problems encountered during laboratory 
analysis. The associated numerical detection limit is regarded as inaccurate or imprecise. 

UR -Indicates that the chemical may ,or may not be present. The non-detected analytical result 
. reported by the laboratory is considered to be unreliable and unusable. This qualifier is applied in 
cases of gross technical deficienCies (i.e:, holding times missed by a factor of two times the specified 
time limit, severe calibration non-compliances, and extremely low analyte recoveries). 
J - Indicates that the chemical was detected;. however, the associated numerical result is not a precise 
representation of the concentration that is actually present in the sample. The laboratorY reported 
concentration is considered to be an estimate of the true concentration. 

• 

• 

• 



• 

:_.-

• 

APPENDIX 0.4 

SUMMARY OF ANALYTICAL RESULTS 

SWMU 16 

ROUND 4 

SURFACE WATER 



,. 

•• 

• 

TABLE 0.4 
SUMMARY OF ANALYTIC RESULTS 

ROUND 4 SURFACE WATER SAMPLES 
SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 

NSWCCRANE 
CRANE, INDIANA 

PAGE 1 OF2 

SAMPLING ROUND 04 04 04 04 
LOCATION 16SW/SD10 16SW/SD10 . 16SW/SD10 16SW/SD10 
SAMPLE NUMBER 16SW1002 16SW1002 16SW1002 16SW1002 
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL 
SAMPLE DATE 213/2005 213/2005 213/2005 213/2005 
Volatile Organics (uglL) 
1,1,1,2· TETRACHLORo.ETHANE 0.3 U 0.3 U 0.3 U 0.3 U 
1,1,1-TRICHLORo.ETHANE 0.3 U 0.3 U 0.3 U 0.3 U 
1,1,2,2-TETRACHLo.Ro.ETHANE 0.3 U .0.3 U 0.3 U 0.3 U 
1,1,2-TRICHLQRo.ETHANE 0.3 U 0.3 U 0.3 U 0.3 U 
1,1-DICHLo.Ro.ETHANE 0.3 U . 0.3 U 0.3 U 0.3 U 
1,1-DICHLo.Ro.ETHENE 0.3·U 0.3 U 0.3 U 0.3 U 
1,2,3-TRICHLo.Ro.PRo.PANE 0.3 U 0.3 U 0.3 U 0.3 U 
1,2-DIBRo.Mo.·3-CHLo.Ro.PRo.PANE 0.3 U 0.3 U 0:3 U 0.3 U 
1,2-DIBRo.Mo.ETHANE 0.3 U 0.3 U 0:3 U 0.3 U 
1,2-DICHLo.Ro.ETHANE 0.3 U 0.3 U 0.3 U 0.3 U 
1,2·DICHLo.Ro.PRo.PANE 0.3 U 0.3 U 0.3 U 0.3 U 

. 2-BUTANo.NE. 0.5 U 0.5 U 0.5 U 0.5 U 
2-HEXANo.NE 0.5 U 0.5 U 0.5 U 0.5 U 
3-CHLo.Ro.PROPENE 0.5 U 0.5 U 0.5 U 0.5 U 
4-METHYL-2-PENTANo.NE 0.5 U 0.5 U 0.5 U' 0.5 U 
ACETo.NE 0.5 U 0.5 U . 0.5 U 0.5 U 
ACRo.LEIN 0.5 UR 0.5 UR 0.5 UR O.5.UR 
ACRYLo.NITRILE 0.5 U 0.5 U 0.5 U 0.5U 
BENZENE .0.3 U 0.3 U 0.3 U 0.3 U 
BRo.Mo.DICHLo.Ro.METHANE' 0.3 U 0.3U 0.3 U 0.3 U' 
BRo.Mo.Fo.RM 0.3 U 0.3 U 0.3 U 0.3 U 
BRo.MOMETHANE . 0.3 U 0.3 U 0.3 U 0.3 U 
CARBo.N DISULFIDE 0.3 U 0.3 U 0.3 U' 0.3U 
CARBo.N TETRACHLo.RIDE 0.3 U 0.3 U 0.3 U 0.3 U 
CHLORo.BENZENE 0.3 U 0.3 U 0.3 U 0.3 U 
CHLo.Ro.DIBRo.Mo.METHANE . 0.3. U 0.3 U 0.3U· 0.3 U 
CHLo.Ro.ETHANE 0.5 U 0.5 U 0.5 U 0.5 U 
CHLo.Ro.Fo.RM 0.3 U 0.3 U 0.3 U 0.3 U 
CHLORo.METHANE 0.3 U 0.3' U 0.3 U 0.3 U 
CHLo.Ro.PRENE . 0.5 U 0.5.U 0.5 U 0.5 U 
CIS-l,2-DICHLo.Ro.ETHENE 0.3 U 1.3 . 0.3. U 0.3.U 
CIS-l,3-DICHLo.Ro.PRo.PENE 0.3 U 0.3 U 0.3 U 0.3 U 
DIBRo.Mo.METHANE 0.3·U 0.3 U 0.3 U 0.3 U 
DICHLo.Ro.DIFLUo.Ro.METHANE 0.3 U' 0.3 U 0.3 U 0.3 U 
ETHYL METHACRYLATE. 0.5 U 0.5 U 0.5 U 0.5 U 
ETHYLBENZENE 0.3 U 0.3 U '0.3 U 0.3U 
METHACRYLONITRILE 0.3 U 0.3 U 0.3 U 0.3 U 
METHYL lo.DIDE 0.5 U 0.5 U 0.5 U 0.5 U 
METHYL METHACRYLATE 0.5 U 0.5 U 0.5 U 0.5 U 
METHYLENE CHLo.RIDE . 0.3 U 0.3 U '0.3 U 0.3 U 
STYRENE 0.3. U 0.3 U 0.3U 0.3 U 
TETRACHLo.Ro.ETHENE 0.3 U 0.3 U 0.3 U 0.3 U 
To.LUENE 0.3 U 0.3 U 0.3 U 0.3 U. 
To.T AL XYLENES 0.3. U 0.3 U 0.3 U 0.3 U 
TRANS-l,2-DICHLo.Ro.ETHENE 0.3U 0.3 U 0.3U 0.3 U .. 
TRANS-l,3-DICHLo.Ro.PRo.PENE . 0.3 U 0.3 U 0.3. U 0.3 U 
TRANS-l,4-DICHLo.Ro.:2-BUTENE 0.5 U 0.5 U 0.5 U 0.5 U 

. TRICHLo.Ro.ETHENE 0.3 U 20 0.3 U 0.3 U 
TRICHLo.Ro.FLUo.Ro.METHANE 0.3 U 0.3 U 0.3 U 0.3 U 
VINYL ACETATE 0.5' UJ . 0.5 UJ 0.5 UJ .0.5 UJ 
VINYL CHLORIDE 0.3 U .0.3 U 0.3 U 0.3 U . 
Energetics (ug/l) . 
1,3,5-TRINITRo.BENZENE 0.242 U 0.24 U 0.24 U . 0.245. U 
l,3-DINITRo.BENZENE 0~242 U 0.24 U 0.24 U 0.245 U 
2,4,6-TRINITRo.To.LUENE 0.242 U 0.24 U 0.24 U 0.245 U 
2,4-DINITRo.To.LUENE 0.242 U 0.24 U 0.24 U 0.245 U 
2,6-DINITRo.To.LUENE 0.242 U 0.24 U 0.24 U 0.245 U 
2-AMINo.-4,6-DINITRo.To.LUENE 0.242 U 0.24 U 0.24' U 0.245 U 

04 
16SW/SD10 
16SW1002 
NORMAL 
213/2005 

·0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0:3 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 

0.5 UR 
0.5 U 
0.3 U 
0.3 U 
0.3 U 
.0.3 U 
0.3 U 
0,3 U 
0.3 U 
0.3 U 
0.5 U 
0.3 U 

'0.3 U 
0.5 U 
0.3 U 
0.3 U 
0.3 U 
0.3 U 
0.5.U 
0.3 U 
0.3U 
0.5 U 
0.5 U 
0.3 U 

'0.3 U· 
0.3 U 
0.3. U 
0.3 U 
0.3 U 
0.3 U 
0.5.U 
0.3U 
0.3. U 
0.5 UJ 
0.3 U 

0.248 U 
0.248 U· 
0_248 U 
0.248 U 
0.248 U 
0:248 U 



) 

TABLE 0.4 
SUMMARY OF ANALYTIC RESULTS 

ROUND 4 SURFACE WATER SAMPLES 
SWMU 16 (CAST HIGH EXPLOSIVES FILUB-146 INCINERATOR) 

NSWC CRANE 
CRANE, INDIANA 

PAGE 2 OF2 

SAMPLING ROUND 04 04 04 04 
LOCATION 16SW/SD10 t6SW/SD10 16SW/SD10 16SW/SD10 
SAMPLE NUMBER 16SW1002 16SW1002 16SW1002 16SW1002 
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL 
SAMPLE DATE 213/2005 213/2005 213/2005 213/2005 

2-NITROTOLUENE 0.242 U 0.24 U 0.24 U 0.24!? U 
3-NITROTOLUENE 0.242 U 0.24 U 0.24 U 0.245 U 
4-AMINO-2,6-DINITROTOLUENE 0.242 U 0.24 U 0.24 U 0.44 J 
4·NITROTOLUENE 0.242 U 0.24 U 0.24 U 0.245 U 
HMX 0.242 U 0.24 U 0.24 U 3.6 
NITROBENZENE 0.242 U 0.24 U 0.24 U 0.245 U 
RDX 0.242 U 0.24 U 0.24 U 14 
TETRYL 0.242 U 0.24 U 0.24 U 0.245 U 
Field Parameters 
DISSOLVED OXYGEN (mglL) 8.95 10.07 10.93 11.15 
OXIDATION REDUCTION POTENTIAL (MV) 218 218 203 188 
PH (S.U.) 3.65 3.75 3.83 4.16 
SPECIFIC CONDUCTANCE (MS/CM) 0.126 0.164 0.175 0.14 

. TEMPERATURE (C) 5.44 5.95 5.25 . 3.12 
TURBIDITY (NTU) 6.9 3 2.2· 3.1 

04 
16SW/SD10 
16SW1002 
NORMAL 
213/2005 
0248 U 
0.248 U 
0.44 J 

0.248 U 
3.4 

0.248 U 
13 

0.248 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 qualiiier is also added to a positive result (reported by 
the laboratory) if the detecied concentration is determined to be attributable to contamination introduced during field sampling 

. or laboratory analysis. . . . 

UJ - Indicates that the chemical was not detected; however, the detection limir(sample-specific detection limit) is considered 
to be estimated based on problems encountered during laboratory analysis. The associated numerical detection .Iimit is 
regarded as inaccurate or imprecise. 

UR - Indicates that the chemical mayor may not be present. The non-detected analytical result reported by the laboratory is 
considered to be unreliable and unusable. This qualifier is applied in cases of gross technical deficiencies (Le., holding times 
missed by a factor of two times the specified time limit, severe calibration non-compliances, and extremely low analyte 
recoveries). 

J - Inciicates that the chemical was detected; however, the associated numerical result is n~t 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. . 
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