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The former TNT Area A (TNT A) is located in the northeastern part of PBOW (Figure 1·1) and 

occupies approximately 114 acres of land with Columbus Avenue bisecting the site as shown in 

Figure 1-2. National Aeronautics and Space Administration (NASA) constructed its 

administration building on the east side of Columbus A venue in the central portion of fonner 

TNTA. The NASA Administration Building and associated parking areas cover two of the 

fonner trinitroluenc (TNT) process buildings (Buildings 121 and 122) at TNT A. TNT A was 

used during World War II as a manufacturing facility for TNT and dinitrotoluene (DNT). 

During Plum Brook Ordnance Works (PBOW) operations, TNTA contained four TNT lines 

consisting of five buildings each and two DNT lines each consisting of one building (Figure 1-3). 

Wastewater from TNTA was routed to the Pentolite Road Red Water Ponds through 

underground flumes and sewer lines. Significant previous remediation activities have been 

performed in TNTA. Minimal above ground evidence of the former PBOW structures and 

features, other than abandoned railroad tracks, ditches, and aboveground water valves remain in 

the area. 

1.1.1 TNT Area A Topography and Drainage 

TNT A is relatively flat with a few low hummocks. Elevation at the site ranges from a low of 

633 feet along the northern boundary of the site to 660 feet on the southern side of TNT A 

(Figure 1-3). Many of the buildings at the TNTA area were either placed on topographic highs 

or fill material used to raise the ground elevation. Surface water drains off the site to the north 

except in the vicinity of DNT Sweating and Graining House, Building 192 where surface water 

drains to the south. A topographic high (former railroad track) divides the location of Building 

192 from the rest of TNT A. Surface water on the northern side of the site drains to ditches that 

are tributaries to Lindsey Ditch, which flows to the north of the site and eventually into Plum 

Brook. Surface water in the area of Building 192 flows south, turns east, and eventually drains 

into Lindsey Ditch. 

1.1.2 TNT Area A Geology and Soils 

The native overburden and the soil found at most of the boring locations at TNT A, consists 

predominantly of glacially derived silt overlying silty clay. The upper few feet of the silts and 

clays in the vicinity of TNT A have been grouped into the Hornell-Fries-Colwood Association. 

The Hornell-Fries-Colwood soils are described as moderately deep to deep, somewhat poorly to 
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very poorly drained soils formed in glacial till and lacustrine sediments over shale bedrock (Ohio 

Department of Natural Resources [ODNR], 1994; IT Corporation [IT], 1999). Soil also 

encountered during the top few feet of sampling and drilling activities was a sand fill or silty, 

clayey sand mixture. The source of the sand is unknown but is suspected to be from on-site. 

The sand may be thc result of the demolition of sand/soil filled blast barricades at some of the 

building locations (i .e., Bi-Tri Houses , Fortifier Houses. and Wash Houses). This sand is 

believed to have been placed after building demolition or generated during razing activities and 

was used to cover the building foundations, which would have reduced demolition costs. 

Underneath the overburden soil is a layer of Devonian age shale. As shown on Figure 1-4, the 

Plum Brook Shale (member ofOlcntangy Shale) is locatcd in the northern part of the site. South 

of the Plum Brook Shale is thc Prout Limestone, also a member of the Olentangy Shalc. South 

of the Prout Limestonc is the Ohio Shale. No differentiation was made between the Plum Brook 

Shale and the Prout Limestone (shale also) on the cross-sections bccause both are members of 

the Olentangy Shale (IT, 1999). 

Cross-sections were drawn along lines shown on Figure 1-4. As shown on cross-sections A-A' 

(Figure 1-5) and B-B' (Figure 1-6), the depth of the overburden is approximately 4-5 fcet in the 

southern portion of TNT A to depths greater than 10 feet in the north. The base of the 

overburden consists of weathered shale. This weathered shale horizon was found to range in 

thickness from 0.5 foot (ft) thick (southern area around Building 192) to depths as great as at 

least 8 feet thick (central-western side, Building 139). This thickness of the weathered zone at 

the site appears to be lithologically controlled. 

1.1.3 TNT Area A Hydrogeology 

1.1.3.1 Overburden 

Five overburden monitoring wells are present in TNTA; MK-MW22, MK-MW23, MK-MW24, 

PB· TNTA·MWI 0, and PB-TNTA-MWII (IT, 1999). Groundwater flow follows the topography 

and flows to the northwest. Static groundwater depths have ranged from 3.10 feet below ground 

surface (bgs) (monitoring well PB-TNTA-MWIO in February 1998) to 8.49 feet bgs (well MK

MW23 in August 1997) (IT, 1999). 

Groundwater at TNTA in the overburden water-bearing zone during the direct-push soil 

sampling, was found ncar the soillbedrock (shale) interface, as shown on cross-sections A-A' 

and B-B' (Figurcs 1-5 and 1-6). The overburden water-bearing zone water was usually found to 
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exhibit both low porosity and low permeability, The average hydraulic gradient calculated 

between overburden wells on four dates in the east-central portion ofPBOW, ranged from 0.005 

foot per foot (ftlft) to 0.006 ftlft. Flow direction was to the northeast. No hydraulic conductivity 

tests (slug tests or pump tests) have been performed in the vicinity of TNT A (IT, 1999). 

1.1.3.2 Bedrock 

Well PB-BED-MWI7 was drilled into the Plum Brook Shale (O lentangy Shale) downgradient 

(north) of the TNTA site and PB-BED-MWI8 monitors the Ohio Shale sidegradient (east) of the 

site. The piezometric surface of the groundwater in the shale bedrock across TNTA can be less 

than 5 feet below grade. Groundwater in the bedrock flows to the northeast with an average 

hydraulic gradient ranging from 0.002 to 0.004 ftlft. Although no hydraulic conductivity tests 

(slug tests or pump tests) have been performed in bedrock wells near TNTA, conclusions from 

IT Site-Wide Monitoring report state that only little groundwater elevation differences occurred 

between the bedrock monitoring wells which were screened in the Ohio Shale and the Olentangy 

Shale (IT, 1999). 

1.2 Summary of Previous Environmental Studies 

1.2.1 Surface Water, Sediment, and Soil investigations 

Previous environmental investigations in TNTA included a 1991 preliminary assessment (PA) 

conducted by Science Applications International Corporation, a 1993 site inspection by 

Morrison-Knudsen Ferguson Corporation (MK) (MK, 1994), and a 1994 TNT areas site 

investigation by Dames and Moore (D&M) (D&M, 1997). The PA conducted by Science 

Applications International Corporation identified fourteen operable units that may have 

experienced environmental contamination during the operation of TNT manufacturing. TNTA 

was listed as a possible location. 

In 1993, MK performed a site inspection of TNT manufacturing area A. Surface water, 

sediment, soil, and groundwater samples were collected and monitoring wells (MK-MW22, MK

MW23, and MK-MW24) were installed. Most of the environmental samples collected from 

TNTA were analyzed for volatile organic compounds (VOC), semivolatile organic compounds 

(SVOC), nitroaromatics, total metals, dissolved metals, pesticides, and polychlorinated 

hydrocarbons (PCB). Two collocated surface water and sediment samples were collected at 

locations identified as SW16/SD 16 and SWI7/SD 17 (Figure 1-3). SW/SD 16 was collected in 

the northeast corner of TNT A, immediately downstream of the convergence of Lindsey Ditch 

with a perimeter ditch running east-west along the north side of TNT A. SWl7/SD17 was 
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collected in Lindsey Ditch, east of TNT A (MK, 1994). No organic compounds were detected in 

the surface water samples. As shown by Table 1-1. low levels ofVOCs (acetone) were detected 

in both sediment samples. Sediment sample SO 16 had concentrations of pesticide methoxychlor. 

4.4-dichlorodiphenyltrichloroethane (DDT), and dieldrin. Several metals werc detected in both 

the surface water and the sediment. No explosive residues were detected in the surface water or 

sediment samples. One surface soil sample (SS23) was collected in the upper 2 feel at the 

southwest comer of TNT A south of a rail road spur (Figure 1-7). Table 1-2 compares Region 9 

Preliminary Remediation Goals (PRG) and established PBOW background concentrations to 

analytical results. Toluene was detected in the soi l sample at a concentration of 0.0009 

milligrams per kilogram (mg/kg). No explosivc residues were detected. Magnesium and bis(2-

clhylhexyl)phthalate were detected at concentrations of761 and 0.075 ppm, respectively. Three 

other surface soil samples were collected in TNTA (MK04SB 14, MK04SB IS. and MK04SB 16) 

from the upper 2 feet in the borings from monitoring wells MK-22, MK-23, and MK-24. No 

nitroaromatics were detected in the soil (Table 1-2) (MK, 1994). 

In 1994, D&M conducted a site investigation ofTNTA. Activities included monitoring well 

installation (TNTA-MW I 0, TNTA-MWII, BED-MWI7, and BED-MWI8), and groundwater 

and soil sampling. A total of 36 soil samples were collected from 28 borings within TNT A 

(Figure 1-7). Each sample was analyzed for nitroaromatics and metals. Boring locations were 

placed in and around former buildings that were associated with the TNT production lines. In 

addition, I soil boring was installed in a ditch north of Maintenance Road. A wide range of 

nitroaromatic compounds was detected, including concentrations of TNT at 580 mg/kg (near 

Wastewater Settling Tanks, Building 187) and 53 mg/kg (ncar Fortifier House. Building 143). 

One soil boring (TNTA-S22-0.012.0) near Mono House, Building 141 , exhibited 2,4-DNT and 

2,6-DNT concentrations of 45 and 47 mg/kg, respectively. Maximum metal concentrations 

above established PBOW background values include chromium at 53 ppm (Wash House, 

Building 136), lead at 1809 ppm and copper at 489 ppm, both at the Bi-Tri House, Building 142 

(Table 1-2)(D&M, 1997). 

1.2.2 Groundwater Investigations 

1.2.2.1 Overburden Water-Bearing Zone 

MK installed three overburden wells at TNTA in July 1993 at locations shown in Figure 1-3. 

Monitoring well MK-MW22 is located downgradient, MK-MW23 is located side gradient (East 

side), and MK-MW24 is located upgradient ofTNTA. Groundwater samples collected from the 

monitoring wells were analyzcd for VOCs, SVOCs, nitroaromatics, pesticides, PCBs. and 
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dissolved and total metals. No YOCs, pesticides, PCBs, or nitroaromatics were detected. 

Groundwater from MK-MW22 and MK-MW23 was not analyzed for pesticides, PCBs, 

dissolved, or total metals because an adequate volume of groundwater could not be collected. 

Dissolved and total metals from MK-MW-24 compared to risk-based concentration (RBC) 

values are shown on Table 1-3. One SVOC, (bis[2-ethylhexyJ) phthalate), was detected above 

the RBC value at a concentration of22 micro-grams per liter (Jlg/L). 

In December 1994, D&M drilled and installed two new overburden wells (PB-TNTA-MWIO 

and PB-TNTA-MWll). Overburden monitoring well PB-TNTA-MWIO is located immediately 

downgradient of the Wash House for line 3 (Building 136) and PB-TNTA-MWII is located 

downgradient of Wash House, Building 146 (Figure 1-7). Groundwater samples were collected 

from the monitoring wells and analyzed for nitroaromatics, nitrates, and total and dissolved 

concentrations of 14 metals which consisted of the 13 priority pollutant metals plus manganese. 

(D&M. 1997). 

Explosive compounds were detected in the shallow groundwater aquifer at monitoring well PB

TNTA-MW I 0 and MK-MW23. Monitoring well TNT A-MWI 0 exhibited 4 explosive residues 

with three (2,4,6-trinitrotoluene. 4A-2,6-DNT, and 2A-4,6-DNT) exceeding PRGs levels. The 

highest nitroaromatic concentration was 31 IlglL of 2A-4,6-DNT. A concentration of 13 Ilg/L of 

3 nitrotolucne was also detected in well MK-MW23 (Table 1-3). A total of8 metals (antimony, 

arsenic , beryllium, copper, lead, manganese, nickel, and zinc) were detected in the TNT A 

groundwater but only arsenic, lead, and manganese were above the PRG levels (D&M, 1997). 

IT conducted a site-wide groundwater investigation at PBOW in 1996 (IT, 1997) and again in 

1997 (IT, 1998). Both investigations included collection of groundwater samples from 

overburden wells in TNTA (MK-MW22, 23, 24 and PB-TNTA-MWIO, II). All wells were 

analyzed for YOCs, SVOCs, nitroaromatics, PCBs, total and dissolved metals, cyanide, and 

water quality parameters. From the overburden wells, only MK-MW22 had explosive 

concentrations in groundwater exceeding PRG levels: 4A-2,6-DNT was detected exceeding the 

PRO in the 1994 sampling event. All the overburden wells had groundwater samples with 

concentrations of dissolved manganese exceeding the respective screening level. In addition, 

one groundwater sample from MK-MW23, a downgradient well, had a concentration ofbis(2-

ethylhexyl)phthalate exceeding the respective PRO (Table 1-3) (IT, 1999). 
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As part of the site investigation by D&M in 1994, two bedrock wells (PB·BED· MWI7 and PB· 

BED-MW-18) were installed in the TNTA. Bedrock monitoring well PB-BED·MW 17 is located 

approximately 600 fee t north (downgradient) of the Wastewater Settling Basins (Building 187) 

and PB~BED-MW18 is located on the eastern side of TNT A, approximately 90 feet north of 

Change House (Building 1 17) (Figure 1 ~ 7). Groundwater samples were collected from the 

monitoring wells and analyzed for nitroaromatics, VQCs, base/neutral acids (BNA), nitrates, and 

total and dissolved concentrations of 14 metals which consisted of the 13 priority pollutant 

metals plus manganese (D&M, 1997). 

The only nitroaromatic compound detected in the bedrock monitoring wells was 3,4-DNT at 2.2 

~g/L (Table 1-3). Benzene was the only VOC detected in bedrock wells above the PRO ofOAl. 

In bedrock well PB~BED~MW17, groundwater was found with a benzene concentration of 33 

and 14 ~g/L in BED·MWI8. Only two BNA compounds (2-methyl.naphthalene and 

naphthalene) were above the PROs in bedrock wells . Nitrates were detected in both wells but at 

concentrations below the allowable PRG levels. A total of 5 metals (antimony, arsenic, copper, 

manganese, and zinc) were detected in the TNT A bedrock groundwater but only arsenic 

exceeded the PROs (D&M, 1997). 

IT again sampled the bedrock monitoring wells for the site~wide groundwater investigations of 

1997 (IT, 1997) and 1998 (IT, 1998) (Table 1-3). No nitroaromatics were detected above the 

PRG screening levels in either bedrock well . During 1997, both bedrock wells exhibited the 

concentration of benzene above the PRO level and cyanide also exceeded the limit in well PB

BED-MW17. In the groundwater samples collected during 1998, arsenic, naphthalene, and lead 

exceeded the PRO limit in well PB-BED~MWI7 and benzene and naphthalene exceeded the 

limit in well PB-BED·MWI8 (IT, 1999). 

• 
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This section presents the analytical results from screening and confirmation samples for TNTA. 

Analytical data are presented sequentially by building number at the DNT process buildings, the 

\Vastewater Settling Tanks, at each TNT process line, at on-site TNT A surface water and 

sediment sampling locations, and at the off-site Plum Brook surface water and sediment 

collection location. All screening and soil confirmation sample location data are presented in 

Table 2-1 while surface and subsurface sample locations are shown in Figure 2-1. A complete 

summary of detected analytes in confirmation soil samples is shown in Table 2-2. Table 2-3 

presents a complete summary of groundwater analytical detections and Figure 2-2 shows 

groundwater sampling locations. Nitroaromatic screening results of so il compared with 

nitroaromatic fixed-based laboratory data are presented in Tables 2-4 through Table 2-29. On

site and off-site surface water and sediment confirmation results are presented in Tables 2-30 and 

2-31 while locations are shown in Figure 2-2. Groundwater quality measurements were recorded 

for oxidation-reduction potential (Eh), pH, conductivity, turbidity, dissolved oxygen, and 

temperature but only the turbidity and pH values are presented. 

Photodocumentation of foundation excavation and/or soil sampling activities at each of the 

former building locations is presented in Appendix A Field observations during photography 

noted that the catch box basins associated with Wash House buildings were dominated by small 

woody type trees rather than the typical low grassy areas with older vegetation. Miscellaneous 

TNT manufacturing equipment, debris, and waste uncovered during foundation excavation is 

also shown in several photographs. Appendix B presents hazardous and toxic radiological waste 

(HTRW) boring logs prepared during the direct-push collection of subsurface soil samples. In 

addition, construction diagrams for temporary piezometerare also included in Appendix B. On 

most of the borings, HTRW drill logs were completed during the screening sample collection. 

Because the confirmation sample boring was advanced within 12 inches of the screening 

borehole, only one HTRW boring log was created. Not all piezometer borehole depths on the 

well construction diagram match associated HTRW borelog total depths due to advancement of 

geoprobe drilling past soil sample collection depths. Since groundwater is typically found 

immediately above the soillbedrock interface, the geoprobe drilling was usually advanced until 

probe refusal (bedrock). Land survey data of TNT A soil boring locations along with surface 

water, sediment, groundwater, and former building foundation locations are presented in 

Appendix C. 
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Approximately I ft of fill was observed during excavation of the building foundation and up to 

2.5 feet offill was observed during soil sampling around the building. Ten screening surface soil 

and two subsurface screening samples were collected adjacent to Building 182 and former tank 

foundation areas (Table 2-4, Figure 2-3). Large cobbles and compacted soil (possibly the former 

parking area) were encountered during collection of samples AA0092, AA0093, AA0094, and 

AA0097. To collect the additional planned surface screening samples AA095, AA096, and 

AA098 through AAOIOI , di rect-push sample collection had to be used. One subsurface boring 

was advanced near sample location AA0094 (which presented elevated DNT concentrations in 

the same relative location as Building 192) and screening soil samples were collected at 4 to 6 

and 6 to 7 feet bgs. To verify screening results, confirmation surface and subsurface soil samples 

were collected ncar sample location AAOO94. To investigate groundwater quality, a temporary 

piezometer (GW09) was installed with the direct-push drill rig near sample AA0094 to a total 

depth of 7 feet (refusal). 

2.1.1.1 Screening Results 

DNT was detected in samples AA094, AA095, AA096, AA097, AA098, and AA099 at 

concentrations ranging from 0.14 to 1.65 mglkg. 1,3,5-Trinitrobenzene (TNB) and 4A-2,6-DNT 

were also detected in samples AA095 and AA098 at concentrations of 0.35 and 0.32, 

respectively. 

Two subsurface soil samples (AA0397 and AA0398) were collected near sample location 

AA0094 to delineate the vertical extent of soul contamination. Nitroaromatics were detected at 

both the 4 to 6 feet bgs (AA0397) and 6 to 7 feet bgs (AA0398) soil sample intervals. Six 

different explosive compounds were detected at the 4 to 6 feet interval bgs sample; however, 

only total DNT at 103 mglkg exceeded the PRO. Three nitroaromatics were detected in the 6 to 

7 feet bgs interval. Total DNT, detected at 51 .1 mg!kg, was the only explosive to exceed the 

PRO. 

2.1.1.2 Confirmation Results 

2.1.1.2.1 Surface Soil 

One surface soil sample (AA0437) along with a field split sample (AA0439) were collected from 

soil near sample location AA0094 at a depth of2 to 3 feel bgs to confirm that nitroaromatics 
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were not prescnt in the surface soil s. The confirmation sample was analyzed for nitroaromatic 

compounds, VOCs, SVOCs, PCBs, and inorganics Crable 2-2). 

Nitroaromatics. Nitroaromatics were not detected in the confirmation sample. 

VOCs. Two VOCs, acetone and methylene chloride, were detected at concentrations below 
PROs. Acetone was detected at 0.0579 mglkg and methylene chloride at 0.007 mglkg. 

SVOCs. Both the nitroaromatic, 2, 4-DNT(0.803 mg/kg) and 2,6-DNT (0. 108 mglkg), were 

detected under the SVOC analyses in sample AA0437. Only 2.4-DNT was above its PRO of 

0.72 mg/kg. 

PCBs_ One PCB (Aroclor-1260) was detected at a concentration of 0.048 mg/kg below its PRO 

of 0.22 mglkg. 

Inorganics. A total of twenty inorganics were detected in the surface soil sample. Only 
arsenic was detected above its PRG (0.39 mglkg) at a concentration of 10.9 mglkg. The 
detection of arsenic, however, was below the establ ished PBOW background concentration of 

36.5 mglkg. 

2.1.1.2.2 Subsurface Soil 
One subsurface soil sample (AA0465; 5 to 7 feet bgs), collected near screening sample AA0094, 

was submitted for analysis of nitroaromatic compounds, VOCs, SVOCs, PCBs, and inorganics. 

Nitroaromatics. Total DNT and 2-nitrotoluene (NT) were detected in the subsurface sample. 

2-NT was detected at 0.245 mglkg (below its PRO of370 mglkg), while DNT was detected at 

76.2 mglkg above its PRO of 0.72 mglkg. 

VOCs. Two VOCs. acetone (0.023 mglkg) and methylene chloride (0.004 mglkg), were 

detected but at concentrations well below their PRGs. 

SVOCs. Five SVOCs were detected in the subsurface soil sample. Both 2,4-DNT (17.5 mglkg) 

and 2.6-DNT (10.1 mglkg) were detected in sample AA0465 at concentrations above the PRO of 

0.72 mglkg. The polynuclear aromatic hydrocarbons (PAH) 2-mcthylnaphthalene (1.15 mglkg), 

naphthalene (0.652 mglkg), and phenanthrene (0.45 mglkg) were detected. Of these PAHs, only 
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naphthalene has an established PRG (0.56 mglkg), which was exceeded in this confirmation 

sample. 

PCBs. PCBs were not detected in the confinnation sample. 

Inorganics. A total of21 inorganics were detected. Two inorganics. arsenic (23.2 mglkg). and 

iron (38,400 mglkg) were above their PRGs 0[0.39 mglkg and 23,000 mglkg, respectively. 

However. both of these inorganics were below the PBOW background concentrations of36.6 

mglkg (arsenic) and 234,000 mg/kg (iron). 

2.1.1.2.3 Groundwater 

Groundwater was encountered above the bedrock/soil interface at approximately 7 feet , but due 

to an insufficient yield, a groundwater sample and the corresponding water quality measurements 

could not be collected. 

2.1.2 Building 185, DNT Nitrating Building 

No utilities, concrete foundation, or other remains of Building 185 could be located during the 

building foundation identification with the backhoe. Sand was the major soil type encountered 

during foundation excavation activities and was present at depths of up to 10 feet bgs. 

Nine initial surface screening soil samples (AAOI33 through AAOI41) were collected around the 

former building location. Based upon a historical figure of the site, one subsurface boring was 

advanced at the location of the former Drowning Tank, and two subsurface screening soil 

samples (AA0399 and AA0400) were collected (Table 2-5 and Figure 2-4). 

Surface soil confirmation samples were not collected from around the assumed building iocation 

because no contamination was evident from screening results. To confirm subsurface screening 

results from the boring near the Drowning Tank, two subsurface confirmation samples (AA0478 

and AA0479) were also collected. In addition, to investigate groundwater quality, a groundwater 

sample was collected from an open borehole at the same location as samples AA0478 and 

AA0479. 

2.1.2.1 Screening Results 

No nitroaromatics were detected in the nine surface soil samples. Subsurface screening samples 

AA0399 and AA0400 were collected at the location of the fonner drowning tank and exhibited 

nitroaromatics at depths of 4 to 6 feet and 8 to 10 feet bgs, respectively. 2A-4,6-DNT was 
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detected in sample AA0399 (0.28 mg/kg). Three nitroaromatics were found in sample AA0400, 

2-NT and 2,4,6-TNT were detected at 0.24 and 0.13 mgikg, respectively. Neither the 2-NT or 

TNT concentrations exceeded the established PROs. Total DNT also was detected at 27.3 rug/kg 

in sample AA0400 exceeding the PRO of 0.72 mg/kg. 

2.1. 2.2 Confirmation Results 

2.1.2.2.1 Subsurface Soil 

Two subsurface soil samples (AA0478, 4 to 6 feet bgs; AA0479, 8 to 9 feet bgs), collected from 

a boring near samples AA0399 and AA0400, were submitted for analysis of nitroaromatic 

compounds, VOCs, SVOCs, PCBs, and inorganics. A summary of analytes dctccted in the 

confinnation soil sample is presented in Table 2-2. 

Nitroaromatics. Total ONT was detected in both samples. In the 4 to 6 feet bgs interval , total 

DNT was detected at 0.252 mgikg. In the 8 to 9 feet interval, total DNT was reported at 1.54 

mglkg exceeding the PRO of O. 72 mg/kg. TNT was also detected in the 8 to 9 feet soil interim at 

0.159 mglkg. 

VOCs. Two VOCs were detected in the 4 to 6 feet interval below the PRO level (methylene 

chloride and toluene) while four VOCs (methylene chloride, toluene, o-xylene, and m,p-xylenes) 

were detected in the 8 to 9 feet interval. All VOCs detected were at concentrations below their 

respective PROs. 

SVOCs. Two SVOCs were detected in the subsurface soil. 2,4-DNT was found at 0.222 mg/kg 

in the 4 to 6 feet interval and 2,6-DNT was found at 0.342 mglkg at the 8 to 9 feet interval. Both 

concentrations were below the PROs. 

PCBs. PCBs were not detected in either sample. 

Inorganics. A total of 19 inorganics were detected in the soil samples. Arsenic was the only 

metal that exceeded the 0.39 mg/kg PRG with concentrations of 3.23 mg/kg at 4 to 6 feet and 

3.66 mg/kg at 8 to 9 feet. Both of these arsenic concentrations are below the PBOW background 

values. 
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Groundwater was encountered at a depth of8 feet bgs at the location of AA0478 and AA0479. 

The boring was advanced to a total depth of 10 feet bgs. Weathered shale bedrock was 

encountered at approximately 9.4 feet bgs, with refusal at to feet. Because a sufficient volume 

of groundwater was present in the borehole (GWI 0), no piezometer was installed. Groundwater 

sample AA3010 was collected from the boring, along with quality assurance/quality control 

(QNQC) samples and a ficld split sample (AA30 12) using hydropunch sampling. The 

groundwater samples were submitted for analysis of nitroaromatic compounds. VOCs, SVOCs, 

PCBs, and inorganics. lnorganics from these samples were filtered. Turbidity was not measured 

for this sample. The pH value was slightly acidic (6.45 standard unit [SUD. 

Nitroaromatics. Four nitroaromatics (total DNT, TNT, 3-NT, and 4-NT) were detected in the 

groundwater sample, but only DNT (13,800 ~g/L) and TNT (50.9 ~g/L) excccded PROs. 

VOCs. Two vacs, chloromethane and methylene chloride were detected in the groundwater 

sample below the associated PRGs. 

SVOCs. Two nitroaromatics (2,4-DNT and 2,6-DNT) were reported under the SVOC analysis. 

2,4-DNT was detected at 5,750 ",giL and 2,6-DNT was detected at 5,610 ~g/L, both of which 

exceeded the PRO of 0.099 ~g/L. 

PCBs. PCBs were not detected in the groundwater confirmation sample. 

Inorganics. Fourteen analytes were detected in the filtered groundwater sample, compared to 

16 inorganics in the unfiltered groundwater sample, the differences between the two samples 

being chromium and vanadium. Manganese was the only metal to exceed its PRO value of 880 

",giL. Manganese values excccded in both the filtered samplc (2,060 ~glL) and the unfiltered 

sample (1 ,900 ~giL). 

2.1.3 Building 192, DNT Sweating and Graining House 

Approximately 1.5 feet of fill was observed during both the foundat ion excavation and soil 

sampling at this site. Ten samples (AA0066 through AA0072, and AAOI59 through AAOI61) 

were initially collected in areas adjacent to the building (Table 2-6 and Figure 2-5). 
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To confinn D&M historical sampling results and further define the horizontal extcnt of 

contamination, 16 delineation samples (AA027 I through AA0280 and AA0354 through 

AA0359) were collected. One subsurface screening sample (AA0385) was collected near 

sample AA0279 to determine depth of TNT, DNT, and 4A-2,6-DNT contamination. To verify 

screening results of borings AA0276 and AA0279. confinnation surface soil samples AA0449 

and AA0450 were collected near these borings. No subsurface confinnation samples were 

col lected. To investigate the groundwater. one temporary piezometer (GW07) was installed to a 

depth of 4 feet and a groundwater sample (AA3007) collected. 

2.1.3.1 Screening Results 

DNT was detected in 20 of the 27 surface and subsurfacc screening samples. Concentrations of 

DNT above the PRG level of O. 72 mglkg were found in eight samples at concentrations ranging 

from 0.74 mg/kg in sample AA0161 to 1.027 mg/kg in AA0279. 

Three screening samples from borings AA0272, AA0276, and AA0278 were collected at the 

historical borings drilled by D&M (TNTA-S24, TNT A-S25 and TNTA-S26) to confirm 

contamination. No nitroaromatic compounds were detected in sample AA0272. Analytical 

results from AA0276 and AA0278 detected total DNT and above PROs (0.885 and 4.14, 

respectively) and 4A-2.6 DNT at concentrations below PRGs. Delineation points around 

historical boring TNTA-S26 detected 10 nitroaromatic compounds. In sample AA0277, 

nitroaromatics exceeding PROs were TNT (138 mg/kg), DNT (996 mg/kg), and 4A-2,6-DNT 

(192 mg/kg). In sample AA0279, nitroaromatics exceeding PROs were TNT (666 mg/kg), DNT 

(1,027 mg/kg), and 4A-2,6-DNT (933 mg/kg). In sample AA0280. DNT (54.9 mg/kg), and 4A-

2,6-DNT (25.9 mg/kg) exceeded PROs. 

Bedrock was encountered at a shallow depth in all subsurface boring attempts (approximately 4 

feet bgs) so only one subsurface screening soil sample was able to be collected. Boring A-

385/386 was installed near boring AA0279 and the sample was collected at a depth of2 to 4 feet 

bgs. Analytical results above the PROs were TNT (798 mg/kg), 4A-2,6-DNT (758 mg/kg), and 

DNT (1,953 mg/kg). 

2.1.3.2 Confirmation Results 

2.1.3.2.1 Sur1ace Soil 

To confinn screening conclusions, two surface so il samples (AA0449 and AA0450) were 

submitted to the laboratory for analysis of nitroaromatic compounds, VOCs, SVOCs. PCBs, and 
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inorganics. Sample AA0449 was collected from a depth of 1.5 to 2.5 feet bgs ncar sample 

AA0276 (sample at the location of D&M boring TNT A-S25) and sample AA0450 was collected 

from a depth of2 to 3 feet bgs near boring AA0279 (delineation sample for D&M boring TNTA· 

S26) (Table 2-2). 

Nitroaromatics. Total DNT was the only nitroaromatic detected and it was detected in both 

samples. Total DNT was found at 0.411 mglkg (below PRO) at a depth of 1.5 to 2.5 feet in 

sample AA0449 and at 199 mglkg (above PRO) at a depth of 2 to 3 feet in sample AA0450. 

VOCs. Two VOCs were detected in the 1.5 to 2.5 feet interval below the PRG level (acetone 

and methylene chloride) while three VOCs (acetone, methylene chloride. and toluene) were 

detected at the 2 to 3 feet interval. also below the PRG limit. 

SVOCs. Two nitroaromatics were reported under the SVOC analysis in each surface so il 

sample. 2.4·DNT and 2,6-DNT were both below the PRG limit in AA0449 but above the limit 

in sample AA0450. In sample AA0450, 2,4 DNT was detected at 80.9 mg/kg and 2,6-DNT was 

3,20 I mglkg. both of which greatly exceed the PROs. 

PCBs. One PCB, Aroclor-1 260, was detected in both samples but at a concentration below the 

PRO limit. 

Inorganics. A total of nineteen inorganics were detected in both soil samples. In sample 

AA0450 arsenic (1.17 mglkg) was above the PRO level but below the PBOW background level. 

The concentration of lead (142 mglkg) was detected above the established PBOW background 

concentration of 48.6 mglkg. 

2.1.3.2.2 Groundwater 

Groundwater was encountered at a depth of3.8 feet bgs in boring located at AA0476 and 

AA0477. The total depth of the boring was 4 feet bgs with refusal on shale bedrock. A 

temporary piezometer was installed to a total depth of 4 feel bgs. A groundwater sample 

(AA3007) was collected and submitted for analysis of nitro aromatic compounds, VOCs, SVOCs, 

PCBs, and total inorganics (Table 2·3). Water quality measurements were not recorded for this 

sample due to the small volume of water collected. 
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Nitroaromatics. Four nitroarornatics (2A-4,6-DNT, 4A-2,6-DNT, total DNT, and TNT) were 

detected in the groundwater sample but total DNT (0.526 flg/L) was the only nitroaromatic 

above its PRG of 0.099 ~g/L. 

VOCs. Two VOCs. carbon disulfide, and methylene chloride were detected in the groundwater 

sample below the associated PRO limit. 

SVOCs. One SVOC, di-n-butyl phthalate (1.79 ~g/L) was detected in the groundwater sample 

but was below the PRG of 3.600 ~g/L. 

PCBs. PCBs were not detected in the groundwater confirmation sample. 

Inorganics. A total of fifteen inorganics were detected in the groundwater sample. Iron and 

manganese were reported at 15,400 and 2,560 flglL, respectively. Both of these detections 

exceeded their respective PROs. 

2.1.4 Building 195, DNT Nitrating Building 

Up to approximately 1 ft offill was observed during the excavation of the building foundation 

and up to 2 feet of fill was observed during the soil sampling. Seven surface screening samples 

(AA0009 through AAOO 15) were initially collected around the foundation of this building and 

were followed by 10 delineation samples (AA0243 through AA0252) (Table 2-7 and Figure 2-6). 

Only one subsurface screening sample was able to be collected (AA0387, 4 to 6 feet bgs) due to 

direct-push rod refusal at approximately 7 feet. 

2.1.4.1 Screening Results 

A total of 9 surface screening samples had reportable concentrations of nitroaromatics. Of these 

9 samples, only sample AAOOl2 and AA0015 contained nitroaromatics that exceeded the PRO 

limit. In sample AAOOI2, total DNT was detected at 514 mg/kg. In sample AAOOI5, total DNT 

was detected at 0.87 mg/kg. 

The subsurface soil sample (AA0378), collected from 4 to 6 feet bgs, showed detections of 1,3,5-

TNB, TNT, 4A-2,6-DNT, 4-NT, and DNT. Of these explosive compounds, TNT (229 mglkg), 

4A-2,6-DNT (22 1 mglkg), and DNT (197 mg/kg) exceeded the PRO. 
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To confirm screening conclusions. one surface soil confirmation sample (AA0426), along with 

two QNQC samples were collected near boring AAOOI2. The samples were submitted to the 

laboratory for analysis of nitroaromatic. VOCs. SVOCs, PCBs, and inorganics. 

Nitroaromatics. Six nitroaromatics (ONT. nitrobenzene [NB], 3-NT, 4-NT, 1,3,5-TNB, and 

TNT) were detected in the 2 to 3 feet bgs sample but only ONT and TNT exceeded the PROs. 

Total DNT was found at 2.708 mglkg (above the 0.72 mg/kg PRO) and TNT was found at 259 

mg/kg (above the 16 mg/kg PRO). 

VOCs. Two VOCs, acetone and methylene chloride wcre detected in the soil sample at 

concentrations below PRGs. 

SVOCs. Both nitroaromatics 2,4-DNT (8,912 mg/kg) and 2.6-DNT (10.274 mg/kg). were 

found as SVOC parameters in sample AA0426. Both analytes were above the PRG level of O. 72 

mg/kg. 

PCBs. One PCB (Aroclor-1260) was detected at a concentration of 0.357 mg/kg above the PRG 

of 0.22 mg/kg. 

Inorganics. A total of eighteen inorganics were detected in the surface soil sample but only 

arsenic (14.4 mglkg) and iron (25,300 mglkg) exceeded the PRGs. The PBOW background 

value for arsenic and iron was not exceeded. Lead. at a concentration of 65.9 mg/kg, was found 

to be greater than the PBOW background value of 48.6 mg/kg. 

2.1.4.2.2 Subsurface Soil 

One subsurface confinnation sample (AA0460 at 4 to 6 feet bgs) was also collected near sample 

AA0012. The sample was submitted to the laboratory for analysis of nitro aromatic compounds, 

VOCs, SVOCs, PCBs. and inorganics. 

Nitroaromatics. Two nitroaromatics (totaJ ONT and TNT) were detected in the subsurface 

sample. Total DNT was found at 195 mg/kg and TNT was found at 104 mg/kg, both exceeding 

the PROs. 
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VOCs. Three VOCs, acetone, carbon disulfide, and methylene chloride were detected in the soil 

sample, but all were below PRGs. 

SVOCs. Both nitroaromatics 2.4-DNT (47.7mglkg) and 2,6-DNT (96.9 mglkg) were reported 

under the SY~C analysis in sample AA0460. Both analytes were above the PRG level of 0.72 

mg/kg. 

PCBs. PCBs were not detected in the subsurface soil sample. 

Inorganics. A total of eighteen inorganics werc detected in the subsurface soil sample with 

arsenic (20.3 mg/kg) and iron (44,800 mglkg) exceeding allowable PRG levels. As compared to 

PBOW background values, neither exceeded the established concentration. 

2.2 Wastewater Settling Tanks 

2.2.1 Building 187, Wastewater Settling Tanks 
Approximately 0.5 ft of fill was observed during excavation of the foundation walls for the 

Settling Tank. During sampling, approximately 0.5 to 2.0 feet was observed. Eleven surface 

screening samples (AAO I47 through AAOI57) were collected from the Settling Tank area. In 

addition, one sample (AAO 158) was collected from the drainage ditch where historical D&M 

boring TNT A-S32 was completed (Table 2-8 and Figure 2-7). 

2.2. 1.1 Screening Results 

Five nitroaromatic compounds were detected in four surface screening samples (AAOI48, 

AA0149, AAOI51, and AAOtS3). These nitroaromatics were also detected at low levels (i.e., 

less than I mg/kg and below the associated PRG). 

2.2.1.2 Confirmation Results 

No confinnation soil samples were collected at this location due to limited contamination 

detected in the field screening. 
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Approximately 0.5 ft of fill was observed during excavation of the building foundation. Four 

samples (AAOI08 through AAOIII) were collected during Phase I of the soil investigation from 

0.5 to I.S reet bgs (Table 2·9, Figure 2·8). 

Three additional samples (AA0305, AA0306, AA0307) were collected as delineation samples 

from locations near boring AAO Ill, sample AA0405 was collected downgradient of the 

Drowning Tank, and sample AA0406 was collected at the former drowning tank location. 

Surface soil screening sample AA03 14 was collected at a depth of 0 to 1 feet bgs in boring 

AAOll1 to investigate ifDNT contamination was present above collected sample AAOIll (I to 

2 reet). 

Due to the fact that DNT was detected above the PRO in both the 0 to I ft and 1 to 2 feet 

samples at boring AAOl11, one boring was advanced near AAOlll and two subsurface 

screening samples (AA0361. 4 to 6 reet bgs; AA0362, 8 to 10 reet bgs) were collected. 

For confirmation of screening resuits, one surface soil (AA044I ) and two subsurface soil 

(AA0468 and AA0469) confirmation samples were collected along with two QNQC samples. A 

groundwater sample (AA3001) was collected from this boring. To investigate the groundwater, 

one temporary piezometer (GWOI) was installed ncar the confirmation boring to a total depth of 

9.4 reet. 

2.3.1.1 Screening Results 

Five explosive compounds (I ,3,S·TNB, 2A·4,6-DNT, 4A-2,6-DNT, DNT, and TNT) were 

detected during the Phase I screening analysis in three ofthc four samples collected. However, 

only DNT exceeded the PRO of O. 72 mg/kg with a concentration of 1.24 mg/kg in sample 

AAOIII. 

Delineation sample AA0305 had reportable concentrations of nitro aromatics (TNT, ONT, 2A-

4,6-DNT and 4A-2,6-DNT) but only DNT at a concentration of 0.74 mglkg marginally exceeded 

the PRG. Screening samples AA0405 and AA0406, collected at the location of the former 

Drowning Tank, detected five nitroaromatics. Sample AA0406 exhibited DNT at a 

concentration of 2.65 mg/kg above the PRO level. 
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Subsurface screening sample AA0361 (collected 4 to 6 feet bgs at surface sample AAOIII) 

detected eight different nitroaromatics but only total DNT (12 mglkg) exceeded the PRG. 

Subsurface screening sample AA0362 (collected 8 to 10 feet bgs) had only 2-NT and 4-NT 

reported at concentrations below PRGs. 

2.3.1.2 Confirmation Results 

2.3.1.2.1 Surface Soil 

One surface soil confirmation sample (AA044I) was collected near boring AA0111 at a depth of 

1 to 2 feet bgs. A summary of analytes detected is presented in Table 2-2. 

Nitroaromatics. No nitroaromatics were detected in the surface soil sample. 

VOCs. Three YOCs. acetone (0.058 mg/kg), 2-butanone (0.010 mg/kg), and methylene chloride 

(0.004 mglkg) were detected in the soil sample but at concentrations below PRG levels. 

SVOCs. SVOCs were not detected in the surface soil sample. 

PCBs. One PCB (Aroclor-1260) was dctected at a concentration of 0.133 mglkg, below the 

PRO of 0.22 mg/kg. 

Inorganics. A total of twenty inorganics were detected in the surface soil sample but only 

arsenic (4.11 mg/kg) exceeded the PROs. Lead exhibited a concentration of 122 mg/kg 

exceeding the established PBOW background concentration of 48.6 mg!k:g. 

2.3.1.2.2 Subsurface Soil 

Two subsurface confirmation samples (AA0468, 4 to 6 feet bgs; AA0469, 8 to 10 feet bgs) were 

collected near sample AAOIIl. 

Nitroaromatics. Seven nitroaromatics were detected in the 4 to 6 feet sample (AA0468), 

however, only total DNT was detected above the PRG at a concentration of3.14 mg/kg. In 

sample AA0469, collected 8 to 10 feet bgs, three nitroaromatics were detected but at 

concentrations below their respective PRGs. 
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VOCs. Two VOCs, methylene chloride, and toluene were detected in the 4 to 6 ft subsurface 

sample (AA0468). Four VOCs (acetone, carbon disulfide, methylene chloride, and toluene) 

were found in the 8 to lOft sample (AA0469). Concentrations of VOCs from both intervals 

were below their respective PRGs. 

SVOCs. Three SVOCs (bis[2.ethylhexyIJphthalate, 2,4· DNT, and 2,6·DNT) were detected in 

the 4 to 6 ft soil sample but at concentrations below PRG levels. No SVOCs were detected in 

sample AA0469 from the 8 to 10 feet bgs. 

PCBs. One PCB (Aroclor-1 260) was detected in sample AA0468 at a concentration of 0.0 13 
mg/kg below the PRO. No PCBs were detected in sample AA0469. 

Inorganics. A total of eighteen inorganics were detected in the subsurface soil sample AA0468 

and 18 inorganics were detected in sample AA0469. Arsenic was the only metal to exceed the 

PRG limit of 0.39 mg/kg with concentrations of 4.23 mg/kg in sample AA0468 and 3.27 mglkg 

in sample AA0469. Neither of the samples exceeded the PBOW background value of 36.5 

mg/kg. 

2.3.1.2.3 Groundwater 

A groundwater sample (AA3001) was collected from the temporary piezometer GWOI at the 

same location as subsurface samples AA0468 and AA0469). Groundwater was encountered in 

the boring at 6 feet bgs and the piezometer was installed to a total depth of9.4 feet. The 

groundwater sample was not filtered nor could water quality measurements be recorded, due to 

the smal l volume of water co llected from the piezometer. 

Nitroaromatics. Four nitroaromatics (DNT and 3-NT isomers) were detected in the 

groundwater sample with DNT ( 14.5 ~g/L), 2·NT (129 ~g/L), and 4·NT (86.3 ~g/L) reported at 

concentrations above the PRGs. 

VOCs. Seven VOCs, benzene, carbon disulfide, ethyl benzene, methylene chloride, toluene, and 

two xylene isomers were detected in the groundwater. Benzene (4.81 J..1gfL) and toluene (1,350 

~g/L) were above PRO limits of 0.41 ~g/L and 720 ~g/L respectively. 
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SVOCs. Both nitroaromatics 2,4·DNT (957 ~g/L) and 2,6-DNT (377 ~g/L) were found as 

SVOC parameters in groundwater sample AA3001. Both analytes were above the PRO level of 

0.099 ~g/L. 

PCBs. PCBs were not detected in the groundwater confinuation sample. 

Inorganics. A total of nineteen inorganics were detected in the groundwater sample with five 

exceeding PRO limits. Aluminum was found at 48,600 ).lg/L, arsenic at 52.7 ).lg/L. iron at 

78,700 ~glL. lead at 566 ~g/L, and manganese was recorded at 7,050 ~g/L. 

2.3.2 Building 112, Bi- rri House 

Approximately 0.8 to 3 feet offill was observed during excavation of the building foundation 

and during subsequent soil sampling around the building. Ten samples (AA0123 through 

AA0132) were collected during Phase I of the soil investigation from depths between 1.5 and 4 

feet bgs). 

Based on the initial findings, del ineation screening samples (AA0253 through AAQ259, AA0407 

through AA0409, AA0487, and AA0488) were collected approximately 10 feet from samples 

exceeding PRGs. In addition, three 0 to I ft soil samples (AA0323 , AA0324, and AA0325) were 

collected rrom sample locations AAO 123, AAO 126, and AAO 128 to investigate soil quality at the 

current ground surface (Table 2-10, Figure 2-9). 

Because both DNT and TNT were above the PROs in the surface soil samples at AA0128 

(boring north offonuer drowning tank), one boring was advanced and two subsurface so il 

samples (AA0363, 4 to 6 reet bgs; AA0364, 8 to 10 reet bgs) were collected. 

To confirm screening results and TNT detections, two surface soil confirmation samples along 

with QAJQC samples and a split sample (AA0444) were collected from Building 112. In 

addition, one soil boring was advanced near AAOl28 and two subsurface soil samples were 

collected. A temporary piezometer (GW02) was installed near sample AAOl28 to a total depth 

of 14.9 feet and ground sanlple AA3002 was collected. 

2.3.2.1 Screening Results 

Of the 32 samples collected at Building 112,26 detected nitroaromatic compounds and eight of 

the 26 contained explosive compounds at concentrations exceeding PROs. Three surface 
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screening samples (AAOI23, AAO 126, and AAO 128) were collected at depths of 1.5 to 4 feet and 

each exceeded PRGs. The highest concentration of nitroaromatics was detected in sample 

AAO 128 with TNT detected at a concentration of 1,298 mglkg and total DNT detected at a 

concentrations of 865 mg/kg. Samples AAO 126 and AAO 128 are located in close proximity to 

the fonner Drowning Tank. 

Delineation samples AA0254, AA0255, and AA040910cated east of the fonner Drowning Tank. 

had nitroaromatics detected at concentrations above PRGs. In sample AA0254, TNT (284 

mglkg), 2A-4.6-DNT (3.64 mglkg) and 4A-2,6-DNT (4.8 1 mg/kg) exceeded PRGs. In samples 

AA0255 and AA0409, only TNT exceeded the PRG at concentrations of20.1 mglkg and 29.3 

mg/kg. respectively. 

Surface soil sample AA0325, collected 0 to 1 fOOl bgs near MO 128, showed nitroaromatics 

above the PRG levels in TNT (558 mglkg), 2A-4,6-DNT (12.4 mglkg), 4A-2.6-DNT (12.6 

mglkg), and DNT (15.6 mglkg). 

Subsurface soil samples collected from a boring north of the fonner drowning tank (samples 

AA0363 from 4 to 6 feet bgs and AA0364 from 8 to 10 feet bgs), each detected at least six 

nitroaromatics: however, only TNT (64.4 mglkg) exceeded the PRG in the 4 to 6 ft sample. 

2.3.2.2 Confirmation Results 

2.3.2.2. 1 Surface Soil 

Sample AA0442 was collected near boring AAOl23 at a depth of2 to 3 feet. Surface soil sample 

AA0445, also near boring AA0128, was collected from a depth of I .S to 2.5 feet. A summary of 

analytes detected is presented in Table 2-2. 

Nifroaromafics. Nitroaromatics were not detected in the surface soil sample AA0442. In 

sample AA0445, three nitroaromatics (2A-4,6-DNT, 4A-2,6-DNT, and TNT) were detected but 

at concentrations below PRGs. 

VOCs. Three vacs, acetone, carbon disulfide, and methylene chloride were detected in surface 

soil sample AA0442 and two VOCs were detected in sample AA0445. All concentrations were 

below PRG values. 
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PCBs. One PCB (ArocJor·1260) was above the PRO value (0.22 mg/kg) in sample AA0442 at 

a concentration of 0.507 mg/kg. Aroclor·1 260 was also detected in sample AA0445 but was 

below the PRO. 

Inorganics. A total of nineteen inorganics were detected in surface soil sample AA0442 and 

seventeen inorganics were detected in sample AA0445. Arsenic was above the PRO value in 

both samples with a concentration of 3. 71 mglkg in sample AA0442 and 2.21 mglkg in AA0445. 

The PBOW background value for arsenic was not exceeded in either sample. Lead, at a 

concentration of 115 mg/kg, exceeded the PBOW background value of 48.6 mg/kg in sample 

AA0442. 

2.3.2.2.2 Subsurface Soil 
One soil boring was advanced near AA0128 and two subsurface confirmation samples (AA0470 

and AA0471) were collected at4to 6 ft and 8to 10 ft bgs. respectively. 

Nitroaromatics. Seven nitroaromatics were detected in the subsurface soil sample AA0470 

and eight in sample AA0471. Only one nitroaromatic in both samples (4A-2,6-DNT) exceeded 

the PRO. 

VOCs. Three VOCs, acetone, carbon disulfide, and methylene chloride were detected in each 

subsurface samplc. All reported concentrations were below their respective PROs. 

SVOCs. Only two SVOCs (2,4·DNT and 2,6·DNT) were detected in the subsurface soil 

samples, both in sample AA047 I. Only 2,4-DNT was found to be above the PRO reported at a 

concentration of 0.831 mg/kg. 

PCBs. One PCB (Aroclor-1260) was detected in subsurface sample AA0470 at a concentration 

of 0.0448 mg/kg below the PRO of 0.22 mg/kg. 

Inorganics. A total of eighteen inorganics were detected in sample AA0470 and seventeen 

were detected in sample AA0471. Arsenic was above the PRO level in both samples with 

concentrations of2.34 mg/kg in AA0470 and 7.59 mglkg in AA0471. Both samples were below 

the established background concentration for arsenic of36.5 mglkg. 
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A temporary piezometer (GW02) was installed at the location of AA0128. and a groundwater 

sample (AA3002) was collected to determine if site activities had impacted the groundwater. 

The temporary piezometer was installed to a depth of 14.9 feel. The groundwater sample was 

submitted for the analysis of nitroaromatics, VOCs, SVOCs. PCBs. and total and dissolved 

inorganics. The turbidity measurement of the sample was 0 NTU and pH value was 7.40 SUs. 

Nitroaromatics. Four nitroaromatics (2A-4,6-DNT, 4A-2,6-DNT, I ,3,5-TNB, and TNT) were 

detected in the groundwater sample. Three of these, 2A-4,6-DNT (16.1 ~g/L). 4A-2,6-DNT 

(28.9 ~g/L), and TNT (137 ~g/L) exceeded their respective PRGs. 

VOCs. Methylene chloride was the only VOC detected but it was at a concentration below the 

PRG. 

SVOCs. Only one SVOC (2,4-DNT at 3.29 ~g/L) was detected in the groundwater sample. 

exceeding the PRG of 0.099 ~g/L. 

PCBs. PCBs were not detected in the groundwater sample. 

Inorganics. Ten filtered analytes were detected in the groundwater sample compared to 17 

non-filtered inorganics. Arsenic, beryllium, cobalt, lead, nickel, vanadium, and zinc were 

detected in the non-filtered sample but not in the filtered sample. Arsenic, iron, lead, and 

manganese exceeded allowable PRG limits in only the unfiltered groundwater sample. Arsenic 

was detected at a concentration of 30.6 1Jg/L, iron at 67,100 IJglL, lead at 63 .7 1Jg/L, and 

manganese at 1,91 0 ~g/L. 

2.3.3 Building 113, Fortifier House 

Approximately 2.5 to 3 feet of fill was observed around this foundation during excavation and 

sampling. Six surface soil samples (AAO 117 through AAO 122) were collected during Phase I of 

the soil investigation. Sampling depths ranged from I to 4 feet. Based on the analytical results 

of the screening samples (detection of TNT), one additional surface soil (0 to I ft) sample 

(AA0322) was collected from the location of boring AAOl21 (Table 2-11, Figure 2-10). 
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Based on the surface soil detection of TNT in sample AAO 121 northeast of the former drowning 

tank, one boring was advanced and two subsurface samples (AA0365, 4 to 6 feet bgs; and 

AA0366, 8 to 10 feet bgs) were collected, 

2,3,3.1 Screening Results 

Nitroaromatics were detected in two of the samples (AAOI20 and AA0l21) at concentrations 

below PRGs. In sample AAOl20, 2A-4,6-DNT and 4A-2,6-DNT were detected at 

concentrations below I mg/kg. In sample AAOl21 , 2A-4.6-DNT, 4A-2.6-DNT. 3-NT and TNT 

were detected. Only 4A-2,6-DNT and TNT exceeded I mg/kg (1 .05 mg/kg and 10.4 mg/kg, 

respectively). 

No reportable concentrations of nitro aromatics were detected in surface soil sample AA0322 . 

Subsurface soil samples AA0365 and AA0366 had detections of nitro aromatics below the PRGs. 

In sample AA0365, four nitroaromatics (2A-4,6-DNT, 4A-2,6-DNT, DNT, and TNT) were 

detected. Two nitroaromatics (DNT and TNT) were detected in sample AA0366. 

2.3.3.2 Confirmation Results 

No confirmation soil samples were collected at this location due to lack of contamination. 

2.3.4 Building 116, Wash House 

Approximately 0.1 to I ft of fill was observed around this foundation during excavation and 

sampling. Fourteen surface soil screening samples (AA0189 through AA0202) were collected 

during Phase I of the soil investigation. Sampling depths ranged from 0.0 to 1 ft (Table 2-12, 

Figure 2-11). 

To further define the wash house perimeter and determine ifnitroaromatic contamination was 

present, two additional surface screening soil samples (AA041 0 and AA0411) were collected. 

Based on the detection of TNT in surface soil sample AA0201 and similar locations of 

nitroaromatic detections at other wash houses, one boring was advanced and two subsurface 

screening samples (AA0403 and AA0404) were collected for screening analysis. 

For confirmation of screening results, one surface soil confirmation sample (AA0446) was 

collected near boring AAO 196 and two subsurface soil confinnation samples (AA0472 and 

AA0473) were collected near sample AA0201 . In addition, one temporary piezometer (GW04) 
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was installed to a total depth of 17.6 feet and groundwater sample (AA3004) was collected to 

determine the groundwater quality . The location of the subsurface samples and the groundwater 

sample were based on the screening results from this building and other Wash Houses at the 

TNT areas. 

2.3.4.1 Screening Results 

Four different nitroaromatic compounds (NB, TNT, 2A-4,6-DNT. and 4A-2,6-DNT) were 

detected in 7 surface soil screening samples but none of the results were above PRG values. 

Concentrations above 1 mg/kg were TNT in sample AA020 1 (1.3 mg/kg), 2A-4,6-DNT in 

AAOl96 (1.06 mg/kg). and 2A-4,6-DNT in AA04 10 (1.11 mg/kg). 

Nitroaromatic compounds TNT, ONT, 2A-4,6-DNT, and 4A-2,6-DNT were detected in the two 

subsurface screening samples. Subsurface sanlple AA0403 (4 to 6 feet) exhibited no 

nitroaromaties above PRG values but 2A-4,6-DNT (12.5 mg/kg) and 4A-2,6-DNT (7. 13 mg/kg) 

exceeded the PRG in the sample (AA0404) collected from 8 to 10 feet bgs. 

2.3.4.2 Confirmation Results 

2.3.4.2.1 Surface Soil 

One surface soil confirmation sample (AA0446) was collected near sample AAOl96 from a 

depth of 1 to 2 feet. A summary of analytes detected is presented in Table 2-2. 

Nitroaromatics. Only total DNT was detected at 0.188 mg/kg and it was below the PRG. 

VOCs. Three VOCs, acetone, carbon disulfide, and methylene chloride were detected in the 

surface soil sample; however. the concentrations detected were at least two orders of magnitude 

below their respective PRGs. 

SVOCs. Benzo(a)pyrene was the only SVOC detected at a concentration of 0.042 mg/kg below 

the associated PRG. 

PCBs. One PCB (Aroclor-1260 at 0.009 mg/kg) was detected at a concentration below the 

PRG. 
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Inorganics. A total of eighteen inorganics were detected in the surface soil sample. Arsenic 

was detected at a concentration of8 .59 mglkg above the PRO 0[0.39 mg/kg but below the 

PBOW background value of36.5 mglkg. 

2.3.4.2.2 Subsurface Soil 

Because the 8 to 10 feet interval in screening sample AA0404 exhibited nitroaromatics 

compounds above PRG limits, confinuation soil samples AA0472, 4 to 6 feel bgs; AA0473 . 8 10 

10 feet bgs were collected from a boring near AA020 1. 

Nitroaromatics. Three nitroaromatics were detected sample AA0472 (2A-4.6-DNT, 4A-A2.6-

DNT, and TNT) and two nitroaromatics were detected in sample AA0473 (DNT and TNT). All 

concentrations reported were less than 0.50 mg/kg and were also below PRGs. 

VOCs. Two VOCs, acetone, and methylene chloride were detected in sample AA0472 and 

three VOCs (benzene, methylene chloride, and toluene) were detected in sample AA0473. 

Concentrations ofVOCs in both samples were below PRG values. 

SVOCs. No SVOCs were detected in either subsurface sample. 

PCBs. No PCBs were detected in either subsurface sample. 

Inorganics. A total of eighteen inorganics were detected in the subsurface soil sample AA0472 

and 17 inorganics were detected in sample AA0473. Arsenic was the only metal to excee~ the 

PRO limit of 0.39 mglkg with concentrations of3.03 mg/kg in sample AA0472 and 7.31 mg/kg 

in sample AA0473. Neither sample exceeded the PBOW background value of 36.5 mglkg. 

2.3.4.2.3 Groundwater 

Groundwater was encountered in subsurface screening boring near AA0201 at 3 feet. However, 

during confirmation sample collection of samples AA0472 and AA0473 at this location, only a 

perched water zone was encountered. The perched water was found at a depth of3.5 feet and 

direct-push rod advancement continued to a total depth of 19.5 feet. A temporary piezometer 

(GW04) was installed into the borehole and a groundwater sample (AA3004) was collected to 

determine if site activities had impacted the groundwater. The groundwater sample was 

submitted for the analysis of nitroaromatics, VQCs, SVOCs, PCBs, and total and dissolved 
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inorganics. The turbidity measurement of the sample was recorded at >999 NTU with a pH 

value of7.53 SUs. 

Nitroaromatics. Four nitroaromatics (4A-2,6-DNT. 2A-4,6-DNT. 2-NT, and TNT) were 

detected in the groundwater sample. 2A-4,6-DNT was detected at a concentration of 139 1lg/L. 

4A-2.6-DNT was detected at 201 llg/L. and TNT was detected at a concentration of 157 1lg/L, all 

of which exceeded PRGs. In addition. l2-NT was detected but at a concentration (O.599 1lg/L) 

below PRGs. 

VOCs. One VOC, methylene chloride, was detected in the groundwater sample but was below 

the PRG limit of 4.3 ~g!L. 

SVOCs. One SYOC, di-n-butyl phthalate (11.6 ~g!L) was detected in the groundwater sample 

but was below the PRG limit of3,600 ~g/L. 

PCBs. No PCBs were detected in the groundwater confinnation sample. 

Inorganics. A tot31 of nineteen inorganics were detected in the groundwater sample. Arsenic 

(8.04 ~g/L). iron (22,800 ~g/L), lead (50.S ~g/L), and manganese (1 ,430 ~g/L) were above the 

associated PRG level. 

2.3.5 Building 119, Acid and Fume Recovery 

Approximately 1 ft of fill was observed during excavation of the building foundation and up to 

2.5 feet of fill was observed during soil sampling around the building. Six surface soil samples 

(AA0102 through AA0107) were collected during Phase I of the soil investigation. Sampling 

depths ranged from 2 to 2.5 feet bgs (Table 2-13, Figure 2-1 2). 

Based on the analytical findings, ten additional soil samples (AA028 I through AA0290) were 

collected to delineate the DNT contamination reported in the initial sampling results. In 

addition, five surface soil (0 to I tt) samples (AA0315, AA03 16, AA0317, AA0318, and 

AA0412) were collected from the locations exceeding the PRG for DNT (i.e., AAO I 03, AAOI OS, 

AAOI 06, AAOJ07, and AA0288). 

For further delineation of the horizontal contamination. ten screening samples AA0413 through 

AA0417 and AA0482 through AA0486 were collected around delineation borings. 
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Based on the detection ofDNT in surface soil sample AA0105 and the probability of deeper 

DNT nitroaromatic contamination, one boring was installed and two subsurface samples 

(AA0367, 4 to 6 feet bgs; AA0368, 8 to 9 feet bgs) were collected. 

To confinn screening analytical results and verify DNT detections in samples, one surface soil 

confinnation sample (AA0440) and one subsurface soil sample (AA0466, 4 to 6 feet bgs) were 

collected from a boring near sample AAOIOS. Also, during confirmation soil sample collection, 

one temporary piezometer (OWOS) was installed to a total depth of7 feet, a groundwater sample 

(AA3003) was collected near this boring. 

2.3.5.1 Screening Results 

Five of the six initial samples collected had detectable concentrations of nitro aromatics with four 

samples (AAOI03, AAOI05, AAOI06, and AAOI07) exceeding the PRG of 0.72 mg/kg for DNT. 

Total DNT in these four samples ranged in concentration from 0.856 to 21 mg/kg. Six other 

nitroaromatics were also detected in these samples but at concentrations below PROs. 

Of the ten delineation samples, AA0284, AA0285, AA0288, AA0415, and AA0416 exhibited 

DNT concentrations greater than the PRO. Total DNT concentrations ranged from 1.21 to 8.14 

mg/kg. Total DNT also exceeded the PRG in one surface (0 to I t\ bgs) soil sample (AA03!5 at 

4.2! mg/kg). 

Ten nitroaromatics were detected in subsurface sample AA0367 (collected 4 to 6 feet bgs) with 5 

(2A-4,6-DNT, 4A-2,6-DNT, o-nitrotoluene, p-nitrotoluene, and DNT) exceeding the PRO limits. 

Total DNT was found at a concentration of 689 mg/kg. Nitroaromatic concentrations decreased 

with depth with nine nitroaromatic contaminants detected in sample AA0368 (8 to 9 feel bgs). 

Four nitroaromatics (2A-4,6-DNT, 4A-2,6-DNT, o-nitroto!uene, and DNT) exceeded PRGs with 

Total DNT being the highest concentration detected at 258 rnglkg. 

2.3.5.2 Confirmation Results 

2.3.5.2.1 Surface Soil 

To confinn screening analytical results and the nitroaromatic detections (seven nitroarornatics 

detected with DNT exceeding the PRG limit), one surface soil confinnation sample (AA0440) 

was collected near boring AA0105 from a depth of2 to 3 feet. A summary ofanalytes detected 

is presented in Table 2-2. 
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Nitroaromatics. Six nitroaromatics were detected in the 2 to 3 feet bgs sample but only 4A-

2,6-DNT, DNT, and TNT were above the PRGs. 4A-2,6-DNT was detected at a concentration of 

9.91 mglkg, total DNT at 275 mg/kg, and 2,4,6-TNT at 2Img/kg. 

VOCs. Two VQCs, acetone, and methylene chloride were detected but at concentrations below 

their PRO limit. 

SVOCs. One nitroaromatic (2,6-DNT) in sample AA0440 was detected in the SVOC analysis 

at a concentration of 61 .8 mglkg, above the PRO of 0.72 mg/kg. 

PCBs. One PCB (Aroclor-1260) was detected above the PRO limit at a concentration of 5.55 

mg/kg in sample AA0440. 

Inorganics. A total of twenty inorganics were detected in the surface soil sample but only 

arsenic (5.89 mglkg) exceeded the PRO. Only lead (1,660 mglkg) in sample AA0440 exceeded 

the established PBOW background concentration. 

2.3.5.2.2 Subsurface Soil 

One subsurface soil sample (AA0466, 4 to 6 feet bgs) was collected from a boring near AAOJ 05. 

Due to auger refusal at 7 feet bgs, a deeper sample could not be collected. 

Nitroaromatics. Seven nitroaromatics were detected in the 4 to 6 ft sample (sample AA0466), 

five of which (2A-4,6-DNT, 4A-2,6-DNT, total DNT, 2-NT, and 4-NT) exceeded the PROs. 

2A-4,6-DNT was detected at a concentration of33.6 mglkg, 4A-2,6-DNT at 10.6 mglkg, total 

DNT at 356 mglkg, 2-NT at 582 mglkg, and 4-NT at 484 mglkg. 

VOCs. Two VOCs, acetone (0.044 mglkg), and methylene chloride (0.003 mglkg) were 

detected the subsurface sample but were below PROs. 

SVOCs. Both nitroaromatics, 2,4-DNT (30.2 mglkg) and 2,6-DNT (5.01 mglkg), were reported 

in the SVOC analysis in sample AA0466. Both analytes were above the PRO level of 0.72 

mglkg. 
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PCBs. One PCB (Aroclor-1260 at 0.113 mglkg) was detected in the subsurface sample but was 

below the PRO. 

Inorganics. A total of twenty inorganics were detected in the subsurface soil sample AA0466 

and two inorganics were above allowable standards. Arsenic was above the PRG unit (0.39 

rng/kg) with a concentration of 12.6 mg/kg and lead was above background limits (48.6 mg/kg) 

with a concentration of257 mglkg. 

2.3.5.2.3 Groundwater 
Groundwater was not encountered in the subsurface soil screening boring completed near 

AAOI05 but a temporary piezometer (GW03) was installed during confirmation soil sample 

collection to a total depth of7 feel. Groundwater sample AA3003 was collected to determine if 

site activities had impacted the groundwater. The sample was analyzed for nitroaromatics, 

vecs, syecs PCBs. and total inorganics. The turbidity measurement of the sample was 

recorded at 415 NTU with a pH value of7.43 SUs. 

Nitroaromatics. Six nitroaromatics (I ,3- nitrobenzene [DNB], total DNT, NB, and 3-NT 

isomers) were detected in the groundwater sample. Five nitroaromatics DNT (771 J.1g/L), NB 

(5.37 ~glL), 2-NT (25 10 ~glL), 3-NT (190 ~g/L), and 4-NT (1880 ~g/L) were above PRO 

values. 

VOCs. Three VOCs, disulfide (0.79 ~g/L), methylene chloride (0.94 ~g/L), and toluene (5.24 

~g/L) were detected below PROs. 

SVOCs. Both 2,4-DNT (218 ~g/L) and 2,6-DNT (50.8 ~g/L) were reported in the SVOC 

analysis in groundwater sample AA3003 along with di-n-butyl phthalate (10.1 ~g/L). Both 

nitroaromatic analytes were above the PRG level 0[0.099 ~g/L, whi le di-n-buty l phthalate was 

below the PRO of 3600 ~g/L. 

PCBs. One PCB (Aroclor-1260) was detected in the groundwater sample at a concentration of 

0.239 ~g/L above the PRO of 0.034 ~g/L . 

Inorganics. A total of twenty inorganics were detected in the unfiltered groundwater sample 

with four exceeding PRGs. Arsenic was detected at a concentration of 16 ~g/L, iron at 22,500 

,"giL, lead at 1,0 I 0 ~g/L, and manganese was recorded at I ,480 ~glL. 
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The present NASA administration building is constructed over the location of the former 

Building 121 . The foundation of the structure and other building remains are believed to have 

been removed during construction. 

2.4.1.1 Screening Results 

No screening samples were collected for this site. 

2.4.1.2 Confirmation Results 

No confirmation samples were collected for this site. 

2.4.2 Building 122, Bi-rri House 
The location of Building 122 is approximately 70 feet northeast of the NASA administration 

building in the mown lawn. No excavation was conducted to identify the former building 

foundation because of its close proximity to the NASA building and location of underground 

utilities. This interpretation is based on the excavations completed at Building 185 (DNT 

Nitrating Building). At Building 185, the foundation could not be located and is suspected to 

have been removed during construction activities. 

Eight surface soil-screening samples (AAOl68 through AAO 175) were collected from a depth of 

o to 1 ft bgs at the estimated location of this former building (Table 2-14, Figure 2-13). 

2.4.2.1 Screening Results 

From the eight screening samples, only one nitroaromatic (nitrobenzene at 0.16 mglkg) was 

detected in one sample from the building. 

2.4.2.2 Confirmation Results 
No confirmation soil samples were collected at this location due to lack of contamination. 

2.4.3 Building 123, Fortifier House 
Excavation of the building foundation could not be completed at this site due to the presence of 

underground utilities (communication lines for United States Coast Guard antenna). It is likely 
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that the foundation for this building was also removed during construction of the NASA 

Engineering Building. This interpretation is based on the excavations completed at Building 185 

(DNT Nitrating Building). At Building 185, the foundation could not be located and is suspected 

to have been removed during construction activities. 

Six surface soil samples (AA0162 through AA0167) from 0 to I ft bgs were collected at 

Building 123 (Table 2-15, Figure 2-14). 

2.4.3.1 Screening Results 

Nitroaromatics were detected in five of the samples. Detected concentrations only exceeded 1 

mglkg in one sample (AAOI67) and for 2A-4,6-DNT (1.69 mgikg) and 4A-2,6-DNT (1.01 

mglkg). 

2.4.3.2 Confirmation Results 

No confinnation soil samples were collected at this location due to lack of contamination, 

2.4.4 Building 126, Wash House 

Fill material at this building ranged from 0 to 3 feet during excavation and sampling. Fourteen 

soil samples (AA0203 through AA0216) were collected during Phase I of the soil investigation. 

Sampling depths ranged from 0.0 to 3 ft. 

Based on the analytical findings, fifteen additional soil samples (AA0260 through AA0270, 

AA0419, and AA042 I through AA0423) were collected to delineate the contamination. In 

addition, three surface soil (0 to I ft) samples (AA0418, AA0420, and AA0424) were collected 

from the locations exceeding the PRG limit (Table 2-16, Figure 2-15). 

Based on the detection of TNT at two surface soil sampling localities (AA0261 and AA0263), 

one soil boring was installed near each surface sample and a total of four subsurface samples 

were collected. Near soil sample AA0261. subsurface soil samples AA0369; 4 to 6 feet bgs and 

AA0370; 8 to 10 feet bgs were collected. Likewise, ncar soil boring AA0263; subsurface soil 

sample AA03 71; 4 to 6 feet bgs and AA0372; 8 to 10 feet bgs were collected. 

To confinn the screening analytical detections of TNT and other nitroaromatics, two surface soil 

confirmation samples (AA0447 near boring AA0261 and AA0448 near boring AA0263) were 

collected. Two subsurface soil confirmation samples were collected from a boring completed 
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near AA0261 (AA0474,4 to 6 feet bgs; AA047S, S to 10 feet bgs). In addition, one groundwater 

sample (AA3006) was collected from a temporary piewmeter (GW06) along with associated 

QAlQC samples from this location. 

2.4.4.1 Screening Results 

Seven samples (AA0203, AA020S, AA0207. AA0208, AA0210, AA0212 and AA0213) had 

detections of one or more nitroaromaties. However. only samples AA0203 and AA0205 had 

nitroaromaties exceeding 1 mg/kg. In sample AA0203, 2,4,6-TNT was detected at 1.44 mg/kg, 

2A-4,6-DNT was detected at 0.S9 mglkg and 4A-2,6-DNT was detected at 0.74 mg/kg. In 

sample AA020S collected from O.S ft to I.S feet bgs, TNT (S1.9 mg/kg). 2A-4,6-DNT (1.02 

mglkg). 4A-2.6-DNT (1.04 mg/kg), and 1,3,S-TNB (O.IS mg/kg) were detected. Only TNT in 

sample AA020S exceeded PRGs. 

Based on the detection of TNT at a concentration above PRGs in sample AA0205, three 

additional delineation screening samples (AA0268, AA0269, and AA0270) were collected in 

close (i .c., 10 feet) proximity to this sample. In addition, the presence of heavy vegetation at the 

building led to the initial sample locat ions potentially being collected too far from the building 

foundation. To compensate for this, seven samples (AA026 I through AA0267) were collected 

around the Wash House and Catch Basin to ensure complete coverage of the site. Nitroaromatics 

were detected in all the delineation samples (AA0260 through AA0270) except AA0260 and 

AA0266. In sample AA026L TNT (170 mglkg), 2A-4,6-DNT (4.97 mglkg) and 4A-2,6-DNT 

(S.II mg/kg) exceeded PRGs. In sample AA0263 at the Catch Box, TNT (ISO mglkg), DNT 

(1.34 mg/kg, 2A-4,6-DNT (19.6 mg/kg). and 4A-2,6-DNT (6.76 mg/kg) exceeded PRGs. In 

AA0267, TNT (62.9 mg/kg) and 2A-4,6-DNT (11.1 mglkg) exceeded PRGs. TNT, detected at 

24.3 mglkg, was the only nitroaromatic to exceed PROs in sample AA0268. 

All three surface soil samples (0 to I ft bgs) AA04IS, AA0420, and AA0424 exhibited 

nitroaromatics, but only AA0418 showed concentrations above PRO levels for 2,4,6-TNT (785 

mglkg), 2A-4,6-DNT (14.2 mglkg), 4A-2,6-DNT (20.7 mg/kg), and total DNT (1.33 mglkg). 

Also, the additional delineation samples AA0419, AA042 I through AA0423 detected 

nitroaromatics but none were above the PRO limits . 

Nitroaromatics were detected in both subsurface samples at boring AA0261. TNT exceeded the 

PRO limit in Samplcs AA0369 and AA0370 with concentrations of28.2 mglkg (4 to 6 feet bgs), 

and 62.3 mg/kg (8 to 10 feet bgs), respectively. Subsurface samples AA371 and AA372 at 
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sample AA0263 detected only TNT (lOA mg/kg in the 8 to 10 ft sample) at a concentration 

below the PRG. 

2.4.4.2 Confirmation Results 

2.4.4.2.1 Surface Soil 

Sample AA0447 (1 .5 to 2.5 feet) was collected near sample AA0261 and surface soil sample 

AA0448 (2 to 3 feet) was collected near sample AA0263. A summary of analytes detected is 

presented in Table 2-2. 

Nitroaromatics. Five nitroaromatics (both amino-ONT isomers. total ONT, NB. and TNT) 

were detected in one or both of the samples. Only TNT, detected at 62.8 mglkg in sample 

AA0447. exceeded the PRG. 

VOCs. Four VQCs, acetone. carbon disulfide. methylene chloride, and toluene were detected in 

the surface soil samples. All concentrations were at least two orders of magnitude below the 

associated PRO level. 

SVOCs. Two nitroaromatics were detected as SVOCs in the surface soil sample AA0447. No 

SVOCs were detected in sample AA0448. Both 2,4-DNT (0.48 mglkg) and 2,6-DNT (0.062 

mglkg) detected in AA0447 were below PRG levels. 

PCBs. One PCB (Aroc1or-1260) was detected in both of the so il samples. Aroc1or-1 260 was 

above the PRG limit (0.22 mglkg) with a concentration of 0.346 mglkg. 

Inorganics. A total of eighteen inorganics were detected in surface soi l sample AA0447 and 

nineteen inorganics were detected in sample AA0448. Arsenic (6.01 mglkg) exceeded the PRG 

level in both samples with a concentration of 6.01 mg/kg in AA0447 and 5A2 mg/kg in sample 

AA0448 . PBOW background concentrations were not exceeded. 

2.4.4.2.2 Subsurface Soil 

Two subsurface soil samples were collected from a boring advanced near sample AA0261 

(AA0474; 4 to 6 feet bgs and AA0475; 8 to 10 feet bgs). 
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Nitroaromatics. TNT was detected in both samples. At the 4 to 6 feet interval, the 

concentration of TNT was 4.81 mglkg in sample AA0474. below the PRG limit of 16 mglkg. In 

sample AA0475, collected at the 8 to 10 foot interval, the concentration was 259 mg/kg above 

the PRO level. 

VOCs. Four VOCs were detected in the 4 to 6 feet interval below the PRG level (acetone, 

benzene, methylene chloride, and toluene) while one VOC (methylene chloride) was detected in 

the 8 to 10 feet interval, also below the PRO limit. 

SVOCs. No SVOCs were detected in either subsurface soil sample. 

PCBs. No PCBs were detected in either sample. 

Inorganics. A total of seventeen inorganics were detected in the 4 to 6-ft sample and eighteen 

inorganics were detected in the 8 to IO-ft sample (antimony was detected in the 8 to 10 ft sample 

but not the in the 4 to 6 interval). Arsenic and iron exceeded the PROs in both samples. Arsenic 

was detected in the 4 to 6 interval at a concentration of 5.29 mg/kg and in the 8 to 10 interval at a 

concentration of 7.97 mglkg. Iron was detected in the 4 to 6 feet interval at 28,600 mglkg and in 

the 8 to 10 feet interval at a concentration of23,000 mglkg. Neither arsenic nor iron exceeded 

the PBOW background concentrations. 

2.4.4.2.3 Groundwater 

Groundwater was encountered in the subsurface screening boring near AA0261 at 4 feet bgs but 

was not encountered during confirmation subsurface sampling. Bedrock also was not detected. 

A temporary piezometer (GW06) was installed to a depth of 14.9 feet and a groundwater sample 

(AA3006) was collected. The sample was analyzed for nitroaromatics, VOCs, SVOCs, PCBs, 

and total and dissolved inorganics. The turbidity measurement of the sample was recorded at 81 

NTU with a pH value of7.51 SUs. 

Nitroaromatics. Six nitroaromaties (2A-4,6-DNT, 4A-2.6-DNT, 1.3-DNB, DNT, 1,3,5-TNB, 

and TNT) were detected in the groundwater sample. Four nitroaromatics 2A-4,6-DNT (217 

~glL), 4A-2.6-DNT (230 ~glL), total DNT (24.6 ~glL), and 2,4,6-TNT (32,400 ~glL) were 

above the PRO. 
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VOCs. Two VOCs. acetone and methylene chloride were detected in the groundwater sample 

but were at least one order of magnitude below PROs. 

SVOCs. One nitroaromatic. 2.4·0NT (3.92 ~g!L) was found as an SVOC parameter in 

groundwater sample AA3006. The concentration of2A-DNT was above the PRO limit of 0.099 

~g!L. 

PCBs. No PCBs were detected in the groundwater sample. 

inorganics. Thirteen filtered analytes were detected in the groundwater sample compared to 20 

non-filtered inorganics. Arsenic. beryllium, cadmium, chromium, mercury, nickel. and 

vanadium were detected in the non-filtered sample but not in the filtered sample. Arsenic (8.8 

~g/L), iron (28,700 ~g!L), lead (320 ~g/L), and manganese (1,540 ~g/L) exceeded allowable 

PRO limits in the unfiltered groundwater sample and manganese (1.540 ).l glL) exceeded the PRG 

limit in the filtered sample. 

2.4.5 Building 128, Nailing House 
Less than 0.5 ft offill was observed during excavation of the building foundation. Five surface 

soil samples (AAO 142 through AAO 146) were collected during Phase I of the soil investigation 

Crable 2-1 7, Figure 2-16). 

2.4.5.1 Screening Results 

The nitroaromatics 2,4,6·TNT, 2A-4.6· 0 NT, and 4A-2.6-0NT were detected in samples 

AA0145 and AAOl46 at concentrations up to 1.5 mglkg. These detections were below the 

PRGs. 

2.4.5.2 Confirmation Results 

No confinuation soil samples were collected at this location due to lack of contamination. 

2.4.6 Building 129, Acid and Fume Recovery 

Approximately 1 ft offill was observed during excavation of the building foundation and up to 

3.6 feet of fill was observed during soil sampling around the building. Five samples (AAO 112 

through AAO 1 J 6) were collected during Phase I of the soil investigation from depths between I 

and 4.6 reet bgs (Table 2-1 8, Figure 2-17). 
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In addition, six screening samples (AA0301 through AA0304, AA0343, and AA0344) were 

collected to delineate the DNT contamination detected in AAOl16. Also, one sample (AA03 1 3~ 

o to I ft bgs) was collected at AAOI 16 and another (AA0342. 0 to I ft bgs) at AA0303. 

Based upon surface soil screening results in AA0303, a soi l boring was advanced in the borehole 

to detenninc ONT contamination at depth. Two subsurface screening soil samples (AA0373. 4 

to 6 feet bgs, and AA0374, 8 to 10 feet bgs) were collected. 

To confirm screening analytical results of ONT, one surface soil confirmation sample (AA0452 

near boring AA0303) was collected. 

2.4.6.1 Screening Results 

Nitroaromatics were detected in two initial screening samples (AA0114 and AA01 16). Total 

DNT was the only nitroaromatic detected at concentrations above PRG values at 1.08 mg/kg in 

AAOl16. In delineation sampling, only total DNT exceeded PRGs in sample AA0303 at a 

concentration of 27.7 mg/kg. 

No nitroaromatics were detected in the 4 to 6 ft subsurface sample (AA0373) at boring AA0303 

and only one nitroaromatic (2-NT at 0.225 mglkg) below the PRG, was detected in the 8 to 10-ft 

sample AA0374. 

2.4.6.2 Confirmation Results 

2.4.6.2.1 Surface Soil 

Sample AA0452 was collected as a surface confirmation sample near screening sample AA0303. 

A summary of analytes detected is presented in Table 2-2. 

Nitroaromatics. No nitroaromatics were detected in the surface soil sample. 

VOCs. Three VQCs, acetone, methylene chloride, and toluene were detected in the surface soil 

sample but at concentrations three orders of magnitude below PRG values. 

SVOCs. Two SVOCs (both PAHs) were detected in the soil. Benzo(a)anthracene (0.0386 

mglkg) and phenanthrene (0.0516 mg/kg) were detected at concentrations below PRG limits. 
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PCBs. One PCB (Aroclor-1 260 at 0.0486 mg/kg) was detected but was at a concentration 

below the PRO leveL 

Inorganics. A total of seventeen inorganics were detected in the surface soil sample but only 

arsenic, at a concentration of3 .44 mg!kg, exceeded the PRO 0[0.39 mg/kg. The PBOW 

background concentration for arsenic (36.5 mg/kg) was not exceeded. 

2.5 Process Line 3 Analytical Results 

2.5.1 Building 131, Mono House 

Approximately 0.8 ft offill was observed during excavation of the building foundation and up to 

1.5 feet offill was observed during soil sampling around the building. Four samples (AA0061 

through AA0064) were collected during Phase I of the soil investigation from depths between 

0.4 feet and 2.5 feet bgs followed by collection of two additional surface soil screening samples 

(AA0345 through AA0346) to delineate possible DNT contamination (Table 2·19, Figure 2· 18). 

Based on the detection of DNT in surface soil sample AA0062, one boring was adyanced and 

two subsurface screening samples (AA0389, 4 to 6 feet bgs; AA0390, 8 to 10 feet bgs) were 

collected. 

To determine the presence of soil contamination below the fonner Drowning Tank, one boring 

was advanced near AA0062 and two subsurface soil samples (AA0461 and AA0462) were 

collected. To investigate the groundwater, one temporary piezometer (OW08) was installed to a 

total depth of 7.6 feet and a groundwater sample AA3008 was collected. 

2.5.1.1 Screening Results 
Nitroaromatics were not detected in any surface soil-screening sample but eight different 

nitroaromatics were detected in the subsurface samples. Nitroaromatics m-nitrotoluene, p

nitrotoluene, o-nitrotoluene, 2A-4,6-DNT, 4A-2,6-0NT, ONT, and TNT were detected in both 

samples but only total DNT exceeded the PRO limit. In sample AA0389 (4 to 6 feet bgs), DNT 

was found at 7.06 mg/kg and in AA0390 (8 to 10 feet bgs) DNT was reported at 118 mg/kg. 
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Two confirmation subsurface soil samples were collected from a boring advanced near AA0062 

(AA0461 4 to 6 feet bgs; AA0462. 6-8 feet bgs) to confirm DNT detections in screening samples 

AA0389 and AA0390. 

Nitroaromatics. Six nitroaromatics were detected in the 4 to 6 ft sample and seven 

nitroaromatics were detected in the 6 to 8 ft sample. Only total DNT (3.43 mgfkg) was detected 

above the PRG level in the 4 to 6 feet interval. Nitroaromatics above PRO levels in the 6 to 8 ft 

sample included 2A-4,6-DNT (9.49 mg/kg), 4A-2.6-DNT (9.44 mg/kg). and DNT (61.8 mg/kg). 

VOCs. Four VOCs (acetone. carbon disulfide, methylene chloride. and toluene) were detected 

in the 4 to 6 feet interval but below PRO values. Three VOCs (acetone, methylene chloride, and 

toluene) were detected in the 6 to 8 feet interval but were also below the PRG limits. 

SVOCs. Both nitroaromatics 2,4-DNT and 2,6-DNT were reported under the SVOC analysis in 

samples AA0461 and AA0462. Both analytes were above the PRO levels of O. 72 mglkg with 

concentrations of 1.73 mg/kg (2,4 DNT), and 1.5 mg/kg (2.6-DNT) at the 4 to 6 feet interval 

(AA0461 ), and 15.2 mg/kg (2,4-DNT) and 7.29 mg/kg (2.6-DNT) at the 6-8 feet interval 

(AA0462). 

PCBs. One PCB (Aroclor-1 260) was detected in both the subsurface soil samples. Aroclor-

1260 was detected at a concentration of 0.1 08 mg/kg in the 4 to 6 ft sample. (be low the PRG of 

0.22 mglkg) and was also detected in 6 to 8 feet interval, above the PRO, at a concentration of 

0.251 mg/kg. 

Inorganics. A total of nineteen inorganics were detected in the 4 to 6 ft subsurface sample 

(AA046 I ). Only arsenic was detected above the PRG (0.39 mg/kg) at a concentration of 4.09 

mg/kg. Two inorganics exceeded the PROs in sample AA0462 (6 to 8 feet). Arsenic exceeded 

the PRO with a concentration of 10.4 mglkg and lead exceeded the PBOW background level 

with a concentration of 108 mglkg. 
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Groundwater was not encountered in the subsurface screening samples AA0389 and AA0390 but 

was encountered during confirmation subsurface sampling. Bedrock was not encountered in any 

site borings bUl shale fragments were detected. After collection of subsurface confirmation 

samples AA0461 and AA0462, a temporary piezometer (GW08) was installed into the borehole 

to a depth of 7.6 feet. A groundwater sample (AA3008) was collected to determine if site 

activities had impacted the groundwater. Inorganics of this sample were not filtered and water 

quality measurements were not recorded due to the small volume of water collected. 

Nitroaromatics. Four nitroaromatics (DNT and 3-NT isomers) were detected in the 

groundwater sample. Two nitroaromatics total DNT (30.9 ~g1L) and 2·NT (l iS ~glL) were 

above the PRO limits of 0.099 and 61 ~gIL , respectively. 

VOCs. Two vacs, methylene chloride, and toluene were detected in the groundwater sample 

but at concentrations below PRG limits. 

SVOCs. Two nitroaromatics, 2,4·DNT (15.6 ~g1L) and 2,6·DNT (11.8 ~g1L) were detected as 

svacs in groundwater sample AA3008. The concentration of both 2,4-DNT and 2,6-DNT were 

above the PRO limits of 0.099 ~gIL. Di·n·butyl phthalate was also detected 1.8 ~g1L but this 

concentration was below the allowable PRG. 

PCBs. No PCBs were detected in the groundwater sample. 

inorganics. A total of nineteen inorganics were detected in the unfiltered groundwater sample 

with four exceeding PRG limits. Arsenic was found at a concentration of 19 Ilg/L, iron at 32,000 

~gIL. lead at 451 ~gIL, and manganese was recorded at 1 ,460 ~gIL. 

2.5.2 Building 132, Bi-rri House 

Approximately 2.0 ft offill was observed during excavation of the building foundation and up to 

2.5 f\ of fill was observed during soil sampling around the building. Nine samples (AA0046 

through AA0054) were collected during Phase I of the soil investigation from depths between 

2.0 f\ and 3.5 f\ bgs (Table 2-20, Figure 2-19). 

Based on the detections of nitroaromatics in sample AA0052, a surface soil (AA0320) sample 

(0-1 feet bgs) was collected at that location. 
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A boring was advanced at the location of the fonner drowning tank and two subsurface samples 

AA0391 (4 to 6 reet bgs) and AA0392 (8 to 10 reet bgs) were collected. 

2.5.2.1 Screening Results 

Six of the nine (AA0046 through AA0054) surface so il screening samples had detectable 

concentrations of nitroaromatics; however, only samples AA0052 and AA0054 had 

concentrations of nitroaromatics exceeding I mglkg. In sample AA0052. 1.3,5-TNB (0. 13 

mglkg), 2,4,6-TNT (5.04 mg/kg), total DNT (0.38 mglkg), 2A-4,6-DNT (1.65 mglkg), and 4A-

2,6-DNT (1.18 mglkg) were detected. In sample AA0054. 2,4,6-TNT (4.08 mg/kg), total ONT 

(0.48 mglkg), 2A-4,6-DNT ( I. 57 mglkg), and 4A-2,6-0NT (1.07 mg/kg) were detected. 

In sample AA0320, TNT, ONT, 2A-4.6-DNT and 4A-2,6-DNT were detected at concentrations 

below PROs. 

Nitroaromatics were detected in AA0391 (2A-4,6-0NT, 4A-2,6-0NT, ONT, and TNT) but all 

were below I mglkg. No nitroaromatics were detected in sample AA0392. 

2.5.2.2 Confirmation Results 

No confirmation soil samples were collected at this location due to lack of contamination. 

2,5,3 Building 133, Fortifier House 

Approximately 3 feet of fill was observed during excavation of the building foundation and 

during soil sampling around the building. Four samples (AA0042 through AA0045) were 

collected during Phase I of the soil investigation from depths between 3 feet and 4 feet bgs. 

Because sample AA0045 was collected at a depth of 3 to 4 feet bgs, one surface soil sample 

AA0319 (0 to I ft bgs) was also collected at sample location AA0045 (Table 2-21 , Figure 2-20). 

Two additional surface soil-screening samples (AA0347 and AA0348) were collected in the 

vicinity of the fanner Drowning Tank, to delineate possible DNT contamination. 

A boring was advanced at the location of the fonner drowning tank and two subsurface samples 

(AA0393, 4 to 6 reet bgs; AA0394, 8 to 10 reet bgs) were eollected. 
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Nitroaromatics were detected in initial screening sample AA0045 at concentrations below 0.20 

mg/kg. Surface soil sample AA03 l9, detected 2,4,6-TNT at a concentration of 0.22 mglkg and 

4A-2,6-DNT 0.13 mg/kg. 

Delineation sample AA0347 detected nitrobenzene at a concentration of 0.19 mglkg. Surface 

screening sample AA0348 detected nitroaromatics 2,4.6·TNT (18.8 mg/kg), 2A-4,6-DNT (5.52 

mglkg), and 4A-2,6-DNT (4.78 mglkg) above the PRO limits. 

No nitroaromatics were detected in the subsurface screening samples. 

2.5.3.2 Confirmation Results 

No confirmation soil samples were collected at this location. 

2.5.4 Building 136, Wash House 

Up to approximately 1.5 feet of fill was observed during soil sampling around the building. 

Thirteen samples (AAO I76 through AAOI88) were collected during Phase I of the soil 

investigation from depths between 0.0 and 2.5 feet bgs (Table 2-22, Figure 2-21 ). 

During further reconnaissance, there was some uncertainty in terms of the location of this 

building. To compensate for this uncertainty, an additional nine samples (AA0333 through 

AA0341) were collected. 

Although nitroaromatics were not detected were found in the init ial surface samples, based upon 

the locality of detections of nitroaromatics at other wash houses, one subsurface boring was 

advanced near boring AA0337 and two subsurface screening samples were collected (AA0395, 4 

to 6 reet bgs; AA0396 8 to 10 reet bgs). 

One surface continnation sample AA0453 was collected ncar boring location AA0334, to 

confinn screening analytical results. 

2_5.4.1 Screening Results 

Nilroaromalics were detected in only four samples (AAOI79, AAO I86, AA0334, and AA0338) 

at concentrations below 0.3 mglkg. 
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One surface soil confirmation sample was collected from Building 136. Sample AA0453 was 

collected near boring AA0334 (Table 2.2). 

Nitroaromatics. No nitroaromatics were detected in the surface soil sample. 

VOCs. Two VOCs, acetone, and methylene chloride were detected in the sample but were 

below PRO limits. 

SVOCs. Eight SVOCs (primarily PAHs) were detected in the surface soil sample. 

Benzo(a)pyrene (0.107 mglkg) was the only SVOC above the PRG of 0.062 mglkg. 

PCBs. One PCB (Aroc!or· 1260 at 0.014 mglkg) was detected in the soil sample but was below 

the PRG of 0.22 mg/kg. 

fnorganics. A total of twenty inorganics were detected in the surface soil sample. Only 

arsenic was detected above the PRO (0.39 mg/kg) at a concentration of 1.13 mg/kg and lead was 

above background (48.6 mglkg) with a concentration of69.5 mglkg. 

2. 5.5 Building 139, Acid and Fume Recovery 

Up to approximately 2 feet offill was observed during excavation of the building foundation and 

up to 2.5 feet of fill was observed during soil sampling around the building. The estimated 

building size based on observations indicated the length to be approximately 83 feet. This 

estimate is probably incorrect given data obtained from other Acid and Fume Recovery 

buildings. One open manhole was found during the building foundation excavation event. It 

was located adjacent to the southwest comer of the fonner building and estimated to be 

approximately 3 rcct in diamcter by three fect in dcpth. Six samples (AA0036 through AA0041) 

were collected during Phase I of the soil investigation from depths between 0.5 ft and 3.5 feet 

bgs (Table 2-23, Figure 2-22). 

Based on the detection of nitroaromatics in sample AA0040 and to compensate for any 

uncertainty in the building dimensions, a surface soil (AA031 2) sample was collected as well as 

samples AA029 1 through AA0296 to delineate the DNT contamination. Screening soil sample 

AA0326 was also collected from the base of an open manhole near the southwest comer of the 

former building. 
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One boring was advanced near surface soil screening sample AA0040 and two subsurface 

screening samples were collected (AA0375, 4 to 6 reet bgs, AA0376; 8 to 10 reet bgs) to 

determine ifDNT contamination had migrated vertically, 

To confinn screening results ofDNT contamination, one confirmation surface soil sample 

(AA0432) was collected near boring AA0312, at a depth of 2 to 3 feet. 

2,5,5,1 Screening Results 

Nitroaromatics were detected in only one initial sample (AA0040). In sample AA0040, 

collected from 2 to 3 reet bgs, total DNT (2.50 mg/kg), 2,4,6-TNT (2.79 mg/kg), 2A-4,6-DNT 

( 1.10 mg/kg), 4A-2,6-DNT (0.75 mg/kg), and tetryl (0.63 mg/kg) were detected. Only DNT in 

sample AA0040 exceeded PRGs. 

From the additional delineation samples, total DNT was detected in samples AA029! , AA0292, 

and AA0296 but was not above the PRG. TNT was also detected in sample AA0296 below the 

PRG limit. 

No nitroaromatics were detected in the soil from the manhole (AA0326). 

Subsurface screening samples (AA0375 and AA0376) detected 6 nitroaromatic compounds but 

all concentrations were below PRG levels. 

2.5.5,2 Confirmation Results 

One surface soil confinnation sample (AA0432) was collected near screening sample AA0312 

(Table 2-2). 

Nitroaromatics. Seven nitroaromatics (4A-2,6-DNT, DNT, three NT isomers, NB, and TNT) 

were detected in the 2 to 3 ft sample but only DNT exceeded the PRG level. Total DNT was 

detected at a concentration of 40.8 mg/kg (above the 0.72 mg/kg PRG). 

VOCs. Two VQCs, acetone and methylene chloride were detected in the surface soil sample 

below the associated PRGs. 
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SVOCs. Six SVOC analytes were detected in the surface soil sample. The only two SVOCs 

that were above PRG values were the nitroaromatics 2,4-DNT and 2,6-DNT. 2,4-DNT was 

detected at a concentration of 4.72 mglkg and 2,6-DNT was detected at 1.32 mg/kg, both of 

which exceeded the PRG of 0.72 mglkg. 

PCBs. One PCB (Aroclor- I260) was detected above the PRG limit (0.22 mg/kg) at a 

concentration of69.8 mglkg. 

Inorganics. A total of twenty-one inorganics were detected in the surface soil sample with 

arsenic (4.67 mglkg) exceeding the PRO level. The background concentration for arsenic was 

not exceeded. Lead, at a concentration of 11 ,900 mg/kg, was found to be much greater than the 

PBOW background value of 48.6 mglkg. 

2.6 Process Line 4 Analytical Results 

2.6.1 Building 141, Mono House 
Up to approximately 2 feet of fill was observed during excavation of the building foundation and 

up to 2.5 feet of fill was observed during soil sampling around the building. Nine samples 

(AAOOD 1 through AA0008 and AA0065) were collected during Phase I of the soil investigation 

from depths between 0.1 and 3.5 feet bgs (Table 2-24. Figure 2-23). 

For delineation ofDNT in sample AA003, samples AA0297, AA0298 and AA0300 were 

collected. Sample AA0299 was collected from the location ofTNTA-S22 to confirm the 

historical detection reported by D&M. 

Based on the detections of nitro aromatics in sample AA0297, a surface soil (AA0349) sample (0 

to 1 ft bgs) was collected at that location. 

One subsurface boring was advanced near AA0297 and two subsurface screening samples were 

collected (AA0377, 4 to 6 feet bgs; AA0378, 8 to 10 feet bgs). 

One confinnation surface soil sample was also collected from Building 141 near boring AAD297 

to verify screening results of nitroaromatics above PRO levels. 
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Only two initial samples (AAOOOI and AA0003) had reportable concentrations of nitro aromatics. 

In sample AAOOOI , DNT was the only explosive detected at a concentration below 0.2 mg/kg. 

In sample AAOO03. 3-NT (0.27 mglkg). DNT (1.35 mglkg), 2A-4.6-DNT (0.71 mglkg), 4A-2.6-

DNT (1.10 mglkg), and TNT (0.41 mglkg), were detected. The only compound to exceed PRGs 

was ONT in sample AA0003. 

With the exception of sample AA0297, all nitroaromatics detected were below PRGs in the 

delineation samples. In sample AA0297, collected from the area of the Drowning Tank. TNT 

(17.9 mglkg), DNT (2.34 mglkg), 2A-4,6-DNT (5.66 mglkg), and 4A-2.6-DNT (4.81 mglkg) 

were detected at concentrations exceeding PRGs. 

Nitroaromatics were also detected in the 0 to I ft bgs surface soil sample AA0349 collected at 

the same loca[ion as sample AA0297. PRGs were exceeded for TNT (40.7 mglkg), DNT (2.8 

mglkg), 2A-4,6-DNT (15.6 mglkg), and 4A-2,6-DNT (10.0 mgikg). Two ni[rotoluene isomers 

were also detected but at concentrations below the PRG level. 

Three nitroaromatics (2A-4,6-DNT, 4A-2,6-DNT, and DNT) were detected in [he 4 to 6 feel bgs 

subsurface sample but each was below PRG levels. Only 2-NT was detected in the 8 to 10 feel 

bgs sample (AA0378). 

2.6.1.2 Confirmation Results 

One surface soil confinnation sample was collected. Sample AA045 I was collected near sample 

AA0297 from a depth of 1 [02 feel bgs (Table 2-2). 

Nitroaromatics. Five nilroaromatics (2A-4,6-DNT, 4A-2.6-DNT, DNT, 2-NT, and TNT) 

were detected in [he 1-2 feel sample. Of these detections, 2A-4,6-DNT, (4.83 mglkg), 4A-2,6-

DNT (4.22 mglkg), and DNT (7.36 mglkg) were above [he PRGs. 

VOCs. Four VOCs, acetone, benzene, methylene chloride. and toluene were detected in the 

surface soil sample but all concentrations were at least one order of magnitude below respective 

PRGs. 

SVOCs. Eight SVOC analytes were detected in the surface so il sample. Only 2,4-DNT, 

detected at a concentration of2.03 mg/kg, exceeded the PRGs. 
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PCBs. One PCB (Aroclor-1260 at 0.215 mgikg) was detected in the surface soil sample but at a 

concentration below the PRG. 

Inorganics. A total of nineteen inorganics were detected in the surface soil sample with 

arsenic (1.1 mg/kg) exceeding the PRG level. The background concentration for arsenic was not 

exceeded. Lead, at a concentration of 119 mg/kg, was found to be greater than the PBOW 

background value of 48.6 mgikg. 

2.6.2 Building 142, Bi-Tri House 

Less than I ft of fill was observed during excavation of the building foundation and up to 2 feet 

offill was observed during soil sampling around the building. One open manhole was located 

adjacent to the northwest comer of the fonner building. The manhole was estimated to be 

approximately 3 feet in diameter by 3 feet in depth. Ten samples (AAOO 16 through AA0025) 

were collected during the initial sampling from 0.2 to 3 feet bgs (Table 2-25, Figure 2-24). 

Based on the detection of nitroaromatics in samples AAOOI6, AA0018, and AA0020 at 

concentrations above PRGs, ten additional samples (AA0233 through AA0238 and AA0240 

through AA0242) were collected to delineate the extent of contamination. In addition, one 

surface soil sample (AA0311) was also collected from the same as sample AA0016 and one 

sample (AA0239) collected from TNTA-S20 to confirm the historical detection reported by 

D&M. 

As part of the screening analysis to further investigation TNT and ONT contamination, one 

boring was advanced near AA0016 and two subsurface samples (AA0379, 4 to 6 feet bgs; 

AA0380; 8 to !O feet bgs) were collected. 

To verify screening results of TNT and ONT, two confinnation surface soil samples were 

collected near the initial boring AAOO 16. 

2.6.2.1 Screening Results 

Nitroaromatics were detected in all but two of the initial samples collected. However, only three 

samples had concentrations of nitroaromatics exceeding PRGs. In sample AAOO 16, collected 

from 2 to 3 feet bgs, TNT was detected at 31.2 mg/kg and ONT was detected at 3.54 mg/kg. In 

sample AAOO 18, collected from 0.2 to 1.2 feet bgs, DNT was detected at 2.46 mglkg. In sample 

AA0020, DNT was detected at 0.94 mgikg. 
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Six of the 10 delineation samples had reportable concentrations of nitro aromatics; however, all 

were below PRGs. Only one of the subsurface samples (AA0379) had reportable concentrations 

of nitro aromatics. In this sample. 4A·2,6-DNT, 2A-4,6-DNT and DNT were detected but at 

concentrations below 0.30 mg/kg. 

2.6.2.2 Confirmation Results 

Two surface soil confinnation samples, a duplicate. and a split sample were collected from 

Building 142. Sample AA0427 was collected from a depth of 0 to I feet bgs and sample 

AA0428 along with QAJQC samples and a split sample (AA0430) were collected 2 to 3 fect bgs 

ncar sample AAOOI6 (Table 2-2). 

Nitroaromatics. Three nitroaromatics (4A-2,6-DNT, DNT, and TNT) were detected in sample 

AA0427 but only DNT at 1.46 mglkg exceeded the PRO .. Six nitroaromatics (2A-4,6-DNT, 

4A-2,6-DNT, total DNT, 3-NT, 1,3,5-TNB, and TNT) were detected in sample AA0428 but only 

the concentration of2A-4,6-DNT (3.53 mglkg) was above the PRO of 3.3 mglkg. 

VOCs. Two VQCs, acetone, and methylene chloride were detected in the surface soil sample 

AA0427 and four VOCs (acetone, methylene, carbon disulfide, and toluene) were detected in 

AA0428, but all concentrations were below respective PRO values. 

SVOCs. Two nitroaromatics (2,4-DNT and 2,6-DNT detected as SVOCs) were reported in the 

surface soil samples and all concentrations were below respective PRG values. 

PCBs. One PCB (Aroclor-1260) was detected in both surface soil samples. The concentration 

of Aroclor-I260 in sample AA0427 (2.48 mglkg) excceded the PRO value (0.22 mglkg). 

Inorganics. A total of twenty inorganics were detected in the surface soil sample AA0427 and 

seventeen inorganics were detected in sample AA0428. Arsenic exceeded the PRO level of 0.39 

mglkg in both samples. But neither sample exceeded the background concentration. Lead was 

detected in the surface soil sample AA0427, at a concentration of588 mg/kg, exceeding the 

PBOW background value of 48.6 mglkg. 
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Up to 2 feet of fill was observed during both the excavation of the building foundation and 

during the soil sampling. Six initial screening so il samples (AA0026 through AA003l) were 

collected from the ground surface to depths of up to 3 feet from around the building foundation. 

In addition, five samples (AA032 through AA0035 and AA0217) were collected to confirm and 

delineate the historical nilroaromatic detection at TNTA-SIS reported by D&M (Table 2-26. 

Figure 2·25). 

Based upon nitroaromalics in sample AA0035, delineation samples AA0327, AA0328, AA0329, 

and AA0330 (0 to I ft bgs at AA0035) were located at a distance of approximately 10 feet 

around boring AA0035. 

Subsurface screening samples AA038 I (4 to 6 feet bgs) and AA0382 (8 to 10 feet bgs) were 

collected from a boring near AA0035 for vert ical delineation of amino-DNT isomers and DNT. 

To verify screening results, a surface soil sample (AA043 I) was also collected near boring 

AA0035 to confirm surface screening results ofONT. 

2.6.3.1 Screening Results 

Only DNT was detected in onc of the initial screening samples around Building 143. Sample 

AA0031 collected from 0.0 to 1.0 ft bgs, exhibited total DNT at a concentration of 0.158 mglkg. 

No additional nitroaromatic contamination was found at Building 143. 

All nitroaromatics in sample AA0217, placed to confirm the historical detection at TNT A-S22, 

were below reporting limits. Nitroaromatics were detected in delineation samples (AA0033, 

AA0034, and AA003S) of the historical D&M location. PROs were exceeded only in sample 

AA003S for DNT (2. 16 mglkg), 2A-4,6· DNT (6.49 mglkg), and 4A·2,6·DNT (3.70 mglkg). 

Nitroaromatics were detected in delineation samples AA0327, AA0329, AA0330 but were below 

their respective PROs. The only sample with concentrations above I mg/kg was the 0 to I ft 

sample at AA003S. 2A·4,6· DNT was detected in this sample at 1.12 mg/kg. 

No nitroaromatics were detected in subsurface screening samples AA0381 and AA0382. 
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One surface soil continuation sample was collected. Sample AA0431 was collected ncar boring 

AA0035 from a depth of 1.5 to 2.5 feet (Table 2·2). 

Nitroaromaucs. Four nitroaromatics (2A-4,6-0NT, 4A-2.6-0NT. ONT. and TNT) were 

detected in the sample but none were above the PRG limits 

VOCs. Two VOCs, acetone. and methylene chloride were detected in the surface soil sample 

and all concentrations were at least two orders of magnitude below the PRG values. 

SVOCs. Eleven SVOCs (primarily PAHs) were detected in the soil sample. Benzo(a)pyrcne 

was detected at a concentration of 0.218 mg/kg above the PRG of 0.062 mg/kg. 

PCBs. One PCB (Aroclor·1260 at 0.053 mg/kg) was detected in the surface soil sample but at a 

concentration below the PRG value. 

Inorganics. A total of nineteen inorganics were detected in the soil sample. Arsenic at a 

concentration of 2.86 mglkg was the only metal to exceed PRGs .. The background arsenic 

concentration of36.5 mglkg was not exceeded. 

2.6.4 Building 146, Wash House 

Up to 2 feet of fill was observed during both the foundation excavation and the soil sampling. 

Fourteen initial screening samples (AA0078 through AA0091) were collected from around 

Building 146. In addition, four samples (AA0229 through AA0232) were collected adjacent to 

the Catch Basin to compensate for uncertainty in the location of the building catch basin. 

Based on the detection of TNT at sampling locations AA0079. AA0080, and AA0081 , eight 

additional samples (AA0222, AA0223, AA0224, AA0226, AA0227, AA0228, AA033 I and 

AA0332) were collccted to delineate the soil contaminat ion at this sitc. One additional sample 

(AA0225) was collected on the east side of the Wash House to characterize that part of the 

building (Table 2·27 and Figure 2·26). Surface soil samples 0 to I ft bgs (AA0308, AA0309, 

AA0310, and AA0353) were also collected at borings AA0079, AA0080, AA0081, and 

AA0225. 

Red-colored water was observed in the foundation excavation near location AA0080. A surface 
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water sample (AA2018) was collected for analyses of nitroaromatics only in addition to the soil 

samples at this site. 

Subsurface samples AA0383 (4 to 6 fcet bgs) and AA0384 (8 to 10 fcet bgs) were collected ncar 

boring AA0080 (former red water location) to del ineate the vertical extent of contamination. 

Two surface soil confirmation samples along with a duplicate, a split. and two subsurface soil 

confirmation samples werc collected from Building 146. In addition. a groundwater sample 

(AA3005) was collected from a depth of9.6 feet to investigate groundwater quality near boring 

AA0080. 

2.6.4.1 Screening Results 

Three initial screening soil samplcs (AA0079, AA0080, and AA0081) had detections of TNT up 

to 2,385 mg/kg and DNT at concentrations up to 14.1 mg/kg. Of the remaining eleven initial 

samples, five samples had detections of nitroaromatics but at concentrations below I mg/kg and 

below PRGs. 

From the additional characterization and delineation surface soil samples, AA0222, AA0225, 

AA0309, AA0353, and AA0384 exhibited nitroaromatics that exceeded PRGs. Samples 

AA0222 and AA0225 showcd 2A-4,6-DNT, 4A-2,6-DNT, DNT, and TNT above thc PRG limits 

with the greatest concentration of TNT from AA0225 at 734 mglkg. Sample AA0309 exhibited 

nitroaromatics 2A-4,6-DNT, 4A-2,6-DNT. and TNT with a concentration of TNT at 261 mg/kg 

and sample AA0353 contained 2A-4,6-DNT at a concentration of3.98 mglkg. 

Nitroaromatics were detected in both subsurface samples (AA0383 and AA0384). In the shallow 

(AA0383) sample, 4A-2,6-DNT, 2A-4,6-DNT and TNT were detected but at concentrations 

below 0.50 mg/kg. Subsurface sample AA0384 (8 to 10 feet bgs) showed four detections of 

nitroaromatics but only TNT was above the PRG with a concentration of85.3 mg/kg. 

2.6.4.2 Confirmation Results 

2.6.4.2.1 Surface Soil 

Two surface soil samples (AA0434 and AA0480) along with a duplicate, a split, and two 

subsurface soil confinnation samples were collected from Building 146. Surface soil sample 

AA0434 was collected from a depth of 0.8-1.8 feet bgs near boring AA0081 with QAlQC 
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samples and a field split sample (AA0436). Surface soil confirmation sample AA0480 was 

collected from a depth 2 to 3 feet bgs near sample AA0225. A summary of confirmation 

analytes detected is presented in Table 2-2. 

Nitroaromatics. Three nitroaromatics (2A-4,6-DNT. 4A-2.6-DNT. and TNT) were detected in 

both the soil samples. Sample AA0434 exhibited 2A-4.6-DNT (9.59 mglkg), 4A-2.6-DNT (5.84 

mglkg), and TNT (163 mglkg) above the PROs. Sample AA480 also had 2A-4,6-DNT (20.7 

mg/kg), 4A-2.6-DNT (7.45 mglkg), and TNT (205 mg/kg) above the PROs. In addition, 1,3.5-

TNB was also detected in samples AA0434. 

VOCs. Two VOCs, acetone. and methylene chloride, were detected in both the surface soil 

samples but concentrations were below the PRGs. 

SVOCs. One nitroaromatic (2,4-DNT) was detected in sample AA0434 below the PRO of 0.72 

mglkg. Three SVOC analytes were detected in sample AA0480 (bis(2-ethylhcxyl)phthalate, 2.4-

DNT, and 2,6-DNT) but were also below the PROs. 

PCBs. One PCB (Aroclor-1260 at 0.0634 mglkg) was detected in surface soil sample AA0434 

but at a concentration below the PRG. 

Inorganics. Nineteen inorganics were detected in sample AA0434. However, only arsenic 

exceeded the PRO at 2.94 mg/kg. In addition, lead was detected at 50.3 mg/kg, above the 

PBOW background concentration of 48.6 mg/kg. Twenty inorganics were detected in surface 

soil sample AA0480 and only arscnic (5.07 mg/kg) exceeded the PRO but was below PBOW 

background concentrations. 

2.6.4.2.2 Subsurface Soil 

Two confirmation subsurface soil samples were collected from a bori ng advanced ncar AA0080 

(AA0463. 4 to 6 feet bgs; sample AA0464. 8 to 10 feet bgs) to confirm the nitroaromatic 

detectjons. 

Nitroaromatics. Five nitroaromatics were detected in the both thc 4 to 6 ft sample and the 8 to 

[0 ft sample. 2A-4,6-DNT (32.6 mglkg), 4A-2,6-DNT ( 16 mglkg), and TNT (530 mglkg) were 

detected above the PROs in the 4 to 6 feet interval. In the 8 to [0 ft sample, only TNT was 

detected above the PRG at a concentration of 92.5 mg/kg. 
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VOCs. Three VOCs (acetone, carbon disulfide, and mcthylene chloride) were detected in the 4 

to 6 feet interval but below PRG values. Two VOCs (acetone and methylene chloride) were 

detectcd in the 8 to 10 feet interval but were also below the PRG limits. 

SVOCs. Three SVOC analytes (bis(2·ethylhexyl)phthalate, di-n-butyl phthalate. and 2,4-DNT) 

were detected in sample AA0463 (none in sample AA0464) and were below their respective 

PROs. 

PCBs. One PCB (Aroclor-1260) was detected in subsurface soil sample AA0463 , but was 

below the PRO limit of 0.22 mglkg. 

fnorganics. A total of eighteen inorganics were detected in the 4 to 6 ft subsurface sample 

AA0463 with arsenic (7.52 mglkg) above the PRO value. Arsenic was not detected above the 

background standard of 36.5 mg/kg. Two inorganics exceeded the PRGs in sample AA0464. 

Arsenic was detected at a concentration of II mg/kg and iron was detected a concentration of 

24,500 mglkg. 

2.6.4.2.3 Groundwater 

Groundwater was encountered near the surface at sample AA0080. Bedrock was not 

encountered. Groundwater sample AA3005 was collected from a temporary piezometer (GW05) 

installed to a depth of9.6 feet and submitted for analysis. Inorganics of this sample were not 

filtered but water quality measurements were recorded, The turbidity measurement of the 

sample was 720 NTU with a pH value of 7.11 SUs. 

Nitroaromatics. Five nitroaromaties (2A-4,6-DNT, 4A·2,6-DNT, 1,3·DNB, 1,3,5·TNB, and 

TNT) were detected in the groundwater sample. Of these analytes, 2A·4,6-DNT ( I ,890 ~g/L), 

4A-2,6-DNT (931 ~g/L), and TNT (11 ,500 ~g/L) were above the PROs. 

VOCs. Two VOCs, cis· I ,2-dichloroethene (2.11 mglkg), and methylene chloride (1.21 mglkg), 

were detected in the groundwater sample. Cis-l ,2-dichloroethene and methylene chloride were 

below PRO limits. 
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SVOCs. One nitroaromatic, 2,4-DNT (4.74IJ.g/L) was found as an SVOC parameter in 

groundwater sample AA3005. The concentration of 2,4-DNT was above the PRG limit of 0.099 

~glL. 

PCBs. No PCBs were detected in the groundwater sample. 

Inorganics. Twenty unfiltered inorganics were detected in the groundwater sample. Three 

inorganics, arsenic (2 1 ~gIL), iron (63,800 ~gIL), lead (694 ~g/L). and manganese (2080 ~g/L) , 

exceeded PRO limits. Arsenic, iron. and manganese did not exceed the PBOW background 

values . 

2.6.5 Building 148, Nailing House 

Less than 0.7 ft of fill was observed during both the foundation excavation and the soil sampling. 

Five initial screening samples (AA0073 through AA0077) were collected from around the 

foundation of Building 148 (Table 2-28 and Figure 2-27). 

Since 2-A4,6-DNT was detected above the PRG limits in AA0077, four additional samples 

(AA0218 through AA0221) were collected to delineate the extent of contamination. 

One surface soi l confirmation sample was collected from Building 148. Sample AA0433 was 

collected near boring AAOO77. 

2.6.5.1 Screening Results 

Nitroaromatics were detected in samples AA0076 and AA0077. In sample AA0076, 2A-4,6-

DNT, 4A-2,6-DNT, and TNT were detected at concentrations below 0.30 mglkg. In sample 

AA0077, 2A-4.6-0NT (4.55 mg/kg), 4A-2,6-0NT (2.34 mg/kg), ONT (0.69 mg/kg), TNT (13.2 

mg/kg), and 1,3,5-TNB (0.14 mg/kg) were detected. Of these compounds, only 2A-4,6-0NT 

(4.55 mg/kg) exceeded the PRG. 

From the four delineation samples (AA0218 through AA022 I ), ONT and TNT were each 

detected in one sample but at concentrations below PRGs. 

2.6.5.2 Confirmation Results 

One surface soil confinnation sample was collected from Building 148. Sample AA0433 was 

collected near boring AA0077 from a depth of 0.7 to 1.7 feet Cr ab le 2-2). 
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Nitroaromatics. Four nitroaromatics (2A-4,6-DNT, 4A-2,6-DNT, total DNT, and TNT) were 

detected in the 0.7 to 1.7 ft sample but no parameters exceeded the PRO limits 

VOCs. Two VOCs. acetone. and methylene chloride were detected in the surface soil sample 

but no concentrations exceeded the PRG standards. 

SVOCs. One nitroaromatic (2,4-DNT detected as a SVOC), was found in the surface so il 

sample and it did not exceed the PRG. 

PCBs. One PCB (Aroclor-1260) was detected in the surface soil sample at a concentration of 

0.24 mg/kg, above the PRO of 0.22 mg/kg. 

Inorganics. A total of nineteen inorganics were detected in the soil sample and only arsenic 

(3.67 mg/kg) was above the PRO of 0.39 mg/kg. 

2.6.6 Building 149, Acid and Fume Recovery 

Approximately 1.5 feet of fill was observed during both the foundation excavation and the soil 

sampling at this building. One open manhole was also located during the building foundation 

excavation event. It was found in the field northwest of the former building and estimated to be 

approximately three feet in diameter by three feet in depth. Six initial screening samples 

(AA0055 through AA0060) were collected from around the foundation of Building 149 Crable 

2-29 and Figure 2-28). 

Based on the detection ofDNT in sample AA0059 (collection depth of 1.3 to 2.3 feet bgs), one 0 

to 1 ft surface soil sample (AA0321) was collected at this location. Also, onc subsurface 

screening sample (AA0401, 4 to 6 feet bgs) was collected near thi s boring to determine ifDNT 

contamination was deeper in the ground surface. 

2.6.6.1 Screening Results 

From the six initial screening results, the only nitroaromatic detected was total DNT at 0.68 

mg/kg in sample AA0059. 
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DNT and nitrobenzene were the only nitroaromatics detected in the surface soil sample 

(AA032I ) and they were at concentrations below PRG limits. No nitroaromatics were detected 

in the subsurface sample (AA0401). 

2. 6.6.2 Confirmation Results 

No confinnation soil samples were collected at this location due to lack of contamination. 

2. 7 Suttace Water and Sediment 

Eight surface water (unfiltered) and ten sediment samples were collected on site from tributaries 

to and in Lindsey Ditch, and one surface water (unfiltered) and five sediment samples were 

collected off site from Plum Brook during the TNT A remedial investigation. One surface water 

sample (TNT A-S0080) was also collected from an excavation trench at Building 146 that had 

filled with rainwater. Table 2-30 presents a summary of analytes detected in surface water and 

Table 2-31 shows analytes detected in sediment samples. Figure 2-29 presents the on-site 

locations of surface water and sediment samples. figure 2-30 presents a regional location of the 

off-site surface water and sediment samples while Figure 2-31 shows specific locations with 

analyte detections. 

Due to lack of precipitation, two surface water samples in the TNT A area and one from Plum 

Brook were unable to be collected. Each of the sediment samples in the TNT A area was 

collected from a depth of 0 to 0.5 ft below top ofthe sediment. Sediment samples in Plum Brook 

were collected as composite samples from depths above a gravel layer (believed fomler stream 

bottom). Sample SOil (AA2011) was collected 0 to 2.S feet, SOl2 (AA20l2) collected 0 to 3.S 

feet, SOl3 (AA20l3) collected 0 to 4.S feet. and S014 (AA20l4) and SOlS (AA201S) were 

collected at depths of 0 to 3 feet below the stream bottom. 

2.7.1 On-Site (Lindsey Ditch) Analytical Results 

Nine surface water samples (AA2002 through AA2007, AA2009, AA20l0, and AA20l8) and 

ten sedimentsamples (AA100l through AA1010) were collected in the TNTA area. All samples 

were analyzed for nitroaromatic compounds, VOCs, SVOCs, PCBs, and inorganics except for 

sample number AA20 18, which was analyzed for nitroaromatics only. From the on-site surface 

water sampling, a field split (sample number AA20 I 2), and two QNQC samples were collected. 

Also, sediment sampJe number AAI004 was collected along with field split sample number 

AAI012 and two QNQC samples. 

KNlI'1l0W'lTNl\RJ\Pan 21l1-1T 1\ 1 (mjK Qn fi nal).docl ll i02I0 1(3:53 I'M) 2-51 



2.7.1.1 Surface Water Results 

PBOW TNT A&C RI Repon 
Part 2. TNT A ROF 

Revision No : 0 
[)ale: November 2001 

Nitroaromatics. Four nitroaromatic compounds were detected in three surface water samples. 

Explosive compounds 1.3.5-TNB. 2,4,6·TNT. 2A·4,6-DNT, and 4A-2,6·DNT were detected in 

the surface water sample collected at Building 146 (AA2018) with concentrations of 466 Ilg/L, 

1,3,5·TNB. 11,000 ~g!L TNT 64.7 ~g!L. 2A-4,6-DNT 58.6 ~g!L, 4A-2,6-DNT. Sample 

AA2002 (collected from a ditch nonh of Building 146) exhibited concentrations of2A-4.6-DNT 

(l.96 ~g!L) and 4A-2,6-DNT (2.34 ~g!L) and sample AA2009 showed 4A-2,6-DNT at 0.16 

~g/L. 

VOCs. Three VOCs were detected in the eight surface water samples. Acetone was detected in 

one sample (AA2007) at a concentration of2.95 Ilg/L. Carbon disulfide and methylene chloride 

was detected in all eight surface water samples. Carbon disulfide concentrations ranged from 

1.04 ~g!L (AA2004) to 11.5 ~g!L (AA2002) and methylene chloride concentrations ranged from 

2.05 ~g!L in AA2006 to 3.75 ~g!L in AA2005. 

SVOCs. One SVOC (di-n-butyl phthalate) was detected in two surface waler samples. 

Concentrat ions were 1.3 ~g!L in AA2006 and 1.17 ~g!L in AA2007. 

PCBs. PCBs were not detected in surface water samples. 

inorganics. Twenty inorganics were detected in the surface water samples. Aluminum, 

arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, 

manganese, nickel, potassium, selenium, silver, sodium, vanadium, and zine were detected. 

Arsenic was detected only in one sample (AA2002) at a concentration of 3.75 1lg!L. 

2_7.1.2 Sediment Results 

Nitroaromatics. No nitroaromatics were detected above the PRG limits. Five nitroaromatic 

compounds (2.4.6-TNT, DNT, 4A-2,6-DNT, 2A-4,6-DNT, and 2-NT) were detected in eight 

sediment samples. TNT concentrations ranged from 0.064 mg/kg (AA 1010) to 4.6 mg/kg 

(AA I 006) and were detected in seven samples. DNT was detected in six samples with 

concentrations ranging from 0.045 mglkg at location SOlO to 0.576 mglkg at SD06. 4AM2,6-

DNT was exhibited in six of the samples, 2AA,6-DNT in rive samples and 2-NT was detected in 

one sample. 
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VOCs. Three VOCs, acetone, carbon disulfide, and methylene chloride were detected in the 

sediment samples. Methylene chloride was detected in all samples and was found at a 

concentration of 0.004 mg/kg in sample AA I 008 to 0.063 "mglkg in AA I 002. Acetone ranged in 

concentration from 0.009 mglkg (AA I 004) to 0.02 1 mglkg in sample AA I 005. Carbon disulfide 

was only detected in sample SD07 at a concentration of 0.0 I 02 mg/kg. 

SVOCs. Ten SVOCs were detected in six sediment samples and included 2A-ONT, 2,6-DNT. 

bcnzo( a)anthracene. benzo( a)pyrene. benzo( a)f1ouranthene, bis(2ethy Ihexy I)phthalate, chrysene, 

nouranthene. phenanthrene. and pyrene. At sample location S006 (AA I006). seven SVOCs 

were detected with flouranthene at the greatest concentration of 0.688 rug/kg. SVOCs were 

detected at SOOI (2.4-0NT. 2.6-0NT). S002 (bis(2ethylhexyl)phthalate). S003 (2.6 ONT). 

SOOS (benzo(a)pyrcne). and S007 (2,4-0NT. 2.6-0NT). 

PCBs. One PCB (Aroclor-1260) was detected at four sediment sampling locations. 

Concentrations ranged from 0.0204 mg/kg at S008 to 0.731 mglkgat SOOS. 

Inorganics. A total of twenty inorganics were detected in at least one of the ten sediment 

samples (SD08). Sixteen of these inorganics, aluminum, arsenic, barium, beryllium, calcium, 

chromium, cobalt, copper, iron. lead, magnesium, manganese, nickel, potassium, vanadium, and 

zinc were detected in all samples collected. 

2.7.2 Off-Site (Plum Brook) Analytical Results 

One surface water sample (AA2016) and five composite sediment samples (AA I 0 13 through 

AA 1 0 17) were collected from Plum Brook. Surface water sample AA2016, collected from 

location SWI4, was the only surface water sample able to be collected due to the creek being 

dry. All samples were analyzed for nitroaromatic compounds VOCs, SVOCs, PCBs, and 

inorganics. 

2.7.2.1 Surface Water Results 

Nitroaromatics. Nitroaromatic compounds were not detected in the surface water sample. 

VOCs. Two VOCs were detected in the surface water sample. Acetone was detected at a 

concentration of 13.3 ~glL and methylene chloride was detected at 1.0 )..lg/L. 
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inorganics. Seventeen inorganics were detected in the untiltered sample. Aluminum. arsenic. 

barium, beryllium, calcium, chromium, cobalt, copper, iron, magnesium. manganese, nickel , 

potassium, silver. sodium. vanadium. and zinc. Cadmium. lead, and selenium were not detected. 

2. 7.2.2 Sediment Results 

Nitroaromatics. Nitrobenzene was detected in all five composite samples. Concentrations 

were 0.05 mg/kg at SO II, 0.08 mg/kg at SO 12, 0.27 mg/kg at SO 13, 0.06 mg/kg at SO 14, and 

0.06 mg/kg at SOlS. 

VOCs. Three VOCs, acetone, carbon disulfide, and methylene chloride were detected in two of 

the five sediment samples. Acetone was found in four of the five samples and ranged in 

concentration from 0.0168 to 0.0284 mglkg. Carbon disulfide was found in two samples at 

0.0026 and 0.0046. Methylene chloride was detected in all five samples with concentrations 

ranging from 0.0141 to 0.0357 mg/kg. 

SVOCs. Seventeen SVOCs (primarily PAHs) were detected in sediment samples. The greatest 

SVOCs detected were benzo(a)anthracene (2.81 mg/kg), benzo(a)pyrene (1.93 mg/kg), 

benzo(a)flouranthene (2.34 mg/kg), benzo(k)flouranthene (1.11 mg/kg), cheysene (2.92 mg/kg). 

fluoranthene (5.95 mg/kg), phenanthrene (3.58 mg/kg), and pyrene (4.74 mg/kg), all from 

sample location SO II (AA IO 13). 

PCBs. One PCB (Aroclor-1260) was detected at four sediment sampling locations. 

Concentrations ranged from 0.029 mglkg at SD13 to 0.116 mglkg at SDll. 

inorganics. A total of twenty inorganics were detected in at least one of the five sediment 

samples (SDI3). Eighteen of these inorganics, aluminum, arsenic, barium, beryllium, cadmium, 

calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury. nickel, 

potassium, vanadium, and zinc were detected in all sediment samples. 
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This section presents conclusions and recommendations for the TNT A remedial investigation 

(RI) at the former PBOW based on the analytical results presented in Section 2.0. The objectives 

of the RJ were to determine the nature and extent of contamination in TNT A surface soil, 

subsurface soil, surface water, and sediment to support risk assessments and a potential future 

remedial action. 

3.1 Conclusions of the Remedial Investigation 

3. 1. 1 DNT Process Buildings 

Building 182, DNT Sweating and Graining House. Low concentrations of nitro aromatics 

were detected in surface soil samples at this site; however, none of these detections exceeded 

PROs. Subsurface samples (both screening and confirmation samples) indicate that subsurface 

so il has been impacted by nitroaromatics, particularly ONT. In addition, PAHs were also 

detected in the soil , probably related to either atmospheric deposition or the burning of the site 

buildings. Oroundwater was not present in the overburden at this site. 

Building 185, DNT Nitrating Building. Nitroaromatics were not detected in site surface 

soils; however, ONT did exceed the PRO in the deepest subsurface soil sample collected near the 

fonner drowning tank. While the subsurface soil contamination PROs was limited to one 

sample, overburden groundwater was also impacted at the site. In groundwater, ONT, TNT and 

manganese (unfiltered sample) exceeded PROs. 

Building 192, DNT Sweating and Graining House. Nitroaromalics, particularly DNT, 

were detected in all samples at this site. Concentrations exceeded PROs for ONT, TNT and 4A-

2,6-0NT. Contamination extends down to four feet bgs, the thickness of the overburden in this 

area. In addition, lead exceeded the PBOW background concentration in one surface soil 

confirmation sample. Limited overburden groundwater was present at this site. Oata from the 

groundwater sample at this site indicate that ONT, iron and manganese (unfiltered) exceed 

PROs. 

Building 195, DNT Nitrating Building. Analytical results from this site indicate limited 

impact to surface soils by nitroaromatics with only DNT andlor TNT in one screening and 

confirmation sample exceeding PROs. In addition, Aroclor-1 260 also exceeded PROs. 
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Subsurface soil has also been impacted at this site with both DNT and TNT detected at 

concentrations above PROs. 

3.1.2 Wastewater Settling Tanks 

Surface and subsurface soil sampling adequately covered the area around the outside and inside 

of the concrete foundation wall of Building 187. Analytical results indicate that site-related 

contamination is minor, with no exceedances of PROs. 

3.1.3 Process Line 1 Buildings 

Building 111, Mono House. Nitroaromatic contamination was found in the surface and 

subsurface soil around the Mono House in close proximity to the fanner drowning tank. The 

main nitroaromatic compound detected was total DNT at concentrations up to 12 mglkg.. In 

addition, groundwater has also been impacted by DNT. 2-NT and 4-NT, benzene and toluene at 

concentrations above PRGs. Aluminum, arsenic, iron lead and manganese were also present in 

groundwater at concentrations exceeding PRGs. 

Building 112, Bi-Tri House. Field screening results detennined that nitroaromatie 

contamination is isolated to the area near the former drowning tank. The main nitroaromatics 

detected were TNT and DNT with the highest concentrations being approximately 1,298 mg/kg 

and 865 mglkg, respectively. The contamination appears to be limited to approximately 8 feet 

bgs. In addition, Aroclor-1260 and lead exceeded the PRG and background concentrations, 

respectively. Groundwater at this location also has been impacted by nitroaromatics at 

concentrations above PRGs. PRG exceedances were also observed for the inorganics, but these 

likely were due to suspended solids. 

Building 113, Fortifier House. Field screening results indicate that nitroaromatic 

contamination is limited at this site. The most significant detections were TNT (10.5 mg/kg) and 

4A-2,6·DNT (1.05 mglkg). 

Building 116, Wash House. Both screening and continnation samples indicate that the 

nitroaromatic contamination at the Wash House is mainly limited to the subsurface soil. The 

only nitroaromatic compounds detected above their PROs were 2A-4,6-DNT (12.5 mglkg) and 

4A-2,6-DNT (7.13 mglkg). Groundwater has also been impacted at this site. Three 

nitroaromatics, 2A-4,6-DNT, 4A-2,6-DNT, and TNT all exceeded PRGs. Arsenic, iron, lead and 

manganese were also above PRGs. 
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Building 119, Acid and Fume Recovery Building. Soil and groundwater at this building 

have been impacted by site activities. Nitroaromatics were detected at concentrations exceeding 

PROs in both surface and subsurface soils, DNT was detected at the highest concentration but 

elevated concentrations of the DNT isomers, the NT isomers, and TNT were also reported. In 

addition, ArocJor-1260 exceeded PROs and lead was detected at concentrations above PBOW 

background. 

As with the soi l, groundwater also has been impacted by si te activities. ONT, NB, and NT 

isomers exceeded PROs. In addition, Aroclor-1260, arsenic, iron, lead, and manganese exceeded 

PROs. 

3.1.4 Process Line 2 Buildings 

Building 121, Mono House. The present NASA administration building is constructed over 

the location of the former Mono House; therefore, no samples could be collected from this site. 

Building 122, Bi-Tri House. Nitroaromatics were not detected above PROs at this site. 

However, it is likely that the building foundation was removed during construction activities 

associated with the NASA administration building. 

Building 123, Fortifier House. Nitroaromatics were not detected above PROs at this site. 

However, it is likely that the building foundation was removed during construction activities 

associated with the NASA administration building. 

Building 126, Wash House. Nitroaromatic contamination was detected at elevated levels in 

the surface soil at this site. TNT and the amino DNT isomers were the most common 

contaminants exceeding PROs in both surface and subsurface soils. Contamination at this site 

extends at least 10 feet bgs. Other contaminants in soil exceeding PROs include ArocJor-1260. 

Groundwater also has been impacted by site activities. As with the soil, TNT, ONT, and the 

amino-ONT isomers were detected at concentrations above PRGs. The only other analytes to 

exceed PROs in groundwater were the inorganics arsenic, iron, lead and manganese. 
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Building 128. Nailing House. Only three nitroaromatics were detected in two surface soil 

samples collected from this site with all detections below PRGs. Based on the low 

concentrations of nitroaromatics detected, impact to this site is minimal. 

Building 129, Acid and Fume Recovery Building. Only limited nitroaromatic 

contamination was detected in two surface soil samples at this site. ONT exceeded the PRG in 

these two samples but not in deeper subsurface samples. Based on field screening results, 

minimal impact has occurred at this site due to fonner process activities. 

3.1.5 Process Line 3 Bui/dings 

Building 131. Mono House. Nitroaromatic contamination was not detected in any surface 

soil samples at this site. However. ONT and the ONT isomers exceeded the PRG in the 

subsurface samples near the drowning tank. Other analytes exceeding PRGs were Aroclor- 1260 

and lead. Groundwater has also been impacted at this site with ONT and 2-NT detected at 

concentrations above PRGs. In addition, the inorganics arsenic, iron, lead and manganese also 

exceeded the PRGs. 

Building 132, Bi-Tri House. Ni troaromatic compounds were not detected at concentrations 

above the PRGs at this site. Based on the field screening results, impact to this site is minimal. 

Building 133, Fortifier House. Surface soil screening data showed only low levels of 

nitroaromatic contamination, and mostly near the drowning tank. TNT and amino-ONT isomers 

exceeded PRGs. However, subsurface soil screening samples from the drowning tank location, 

did not indicate that nitroaromatics had significantly impacted this site. 

Building 136, Wash House. Low level nitroaromatic contamination (mostly TNT and the 

amino-ONT isomers) was detected in most of the surface soil screening samples. but at 

concentrations below their PROs. Nitroaromatic contamination was not detected at depth. Other 

soil contaminants include lead detected above PBOW background and benzo(a)pyrene detected 

above PRGs. Based on the limited detections. environmental impact at this site appears to be 

minimaL 

Building 139, Acid and Fume Recovery Building. Nitroaromatics were only detected at 

concentrations above PRGs in one location at this sitc. Based on the limited detections, 

environmental impact at th is site is limited. 
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Building 141, Mono House. Nitroaromatics were only· detected in the surface soil samples 

collected near the drowning tank. from this site. Total DNT, TNT and the amino DNT isomers 

exceeded PROs. Lead was also detected at a concentration exceeding PBOW background. 

Based on field screening results, nitroaromatic contamination is limited to the drowning tank 

area surface soils. 

Building 142, Bi-rri House. Nitroaromatics were only detected at concentrations above 

PROs in three surface soil samples at this site. In addition, Aroclor 1260 and lead exceeded the 

PRO and PBOW background, respectively. Based on these results, contamination at this site is 

limited to one area. 

Building 143, Fortifier House. Only one sample (AA0035) had DNT and the amino DNT 

isomers exceeding PROs. This sample was collected to confirm historical detections reported by 

D&M. The only other compound exceeding PRGs was benzo(a)pyrene. Based on these results, 

environmental impact is limited surface soil contamination near sample AA0035. 

Building 146, Wash House. Field screening data indicates that nitroaromatic contamination 

above the PRGs is present in surface and subsurface soils at this site. The nitroaromatic 

compounds that exceeded their PRG were mainly TNT (2,385 mglkg max.), DNT (32.6 mglkg 

max.) and the amino DNT isomers. (14.1 mg/kg max.) The only other contaminant of potential 

concern was lead which only marginally exceeded PBOW background. TNT, DNT, and the 

amino DNT isomers were found in the groundwater sample at concentrations above their PROs. 

In addition, arsenic, iron, lead and manganese also exceeded PROs. Based on these results, this 

site shows significant impact from historical processes. 

Building 148, Nail House. Only one nitroaromatic compound (2A-4,6-DNT) was detected at 

a concentration above PRGs in sample AAOOn. In addition, ArocIor 1260 marginally exceeded 

the PRO in surface soils. Based on the limited detections, environmental impact at this site is 

minimal and limited to a small area ncar sample AA0077. 

Building 149, Acid and Fume Recovery Building. Nitroaromatics were only detected at 

low concentrations in the surface soil samples at this site. Based on the limited detections, 

environmental impact at this site is minimal. 
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Surface Water. Analytical results indicate that nitroaromatics. VOCs, SVOCs. and metals are 

present in surface water. The amino-DNT isomers were detected in two surface water samples at 

concentrations up to 2.34 IlglL. Only three VOCs were detected, all at concentrations below 

3.75IlgIL. Two of these compounds. acetone. and methylene chloride could be laboratory 

contamination introduced during extraction and sample analysis. 

Sediment. Analytical results for sediment indicate that nitroaromatics, VOCs, SVOCs, PCBs. 

and metals are present in sediment. As with surface water. these compounds were detected at 

low concentrations. In addition, the detection of acetone and methylene chloride could be 

laboratory contaminants introduced during analysis. Ten SVOCs were detected in sediment. As 

with TNTA soils most of these are PAHs, which result from incomplete combustion of fossil 

fuels. It is most likely that the source ofPAHs in both TNTS soils and Lindsey sediments is 

atmospheric deposition and/or road runoff and not sediment transport from a source at TNTA. 

3.1.8 Off-Site (Plum Brook) Surface Water and Sediment 

Surface Water. Analytical results indicate that VOCs, SVOCs, and metals arc present in 

surface water. Only two VOCs (acetone and methy lene chloride) were detected at 

concentrations below 13.3 flg/L. These compounds are attributable be laboratory contamination 

introduced during extraction and sample analysis. 

Sediment. Analytical results fo r sediment indicate that nitroaromatics. VOCs, SVOCs, PCBs, 

and metals are present in sediment. As with surface water. these compounds were detected at 

low concentrations. The only nitroaromatic detected was nitrobenzene at concentrations below 

0.06 mg/kg. VOCs detected were acetone, carbon disulfide, and methylene chloride at low 

concentrations. Again, the detection of acetone and methy lene chloride could be laboratory 

contaminants introduced during analysis, Seventeen SVOCs were detected in sediment. As with 

TNTA soils most of these are PAHs, which result from incomplete combustion of fossil fuels. It 

is most likely that the source of P AHs in both TNT A soils and Lindsey sediments is atmospheric 

deposition and/or road runoff and not sediment transport from a source at or downgradient of 

TNT A PCBs were also detected at concentrations below 0.12 mg/kg. 
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• Based on the analytical results from this investigation, no additional soils sampling is 
required to delineate surface soil contamination. Further evaluation of required 
sampling is dependent on results of the soil risk assessment for these areas. 

• Additional subsurface sampling may be required to delineate contamination detected 
in this investigation. As with surface soil sampling. further evaluation ofrequired 
sampling is dependent on results of the soil risk assessment for these areas. 

KN\I'BOWlnmRI'IPan 2\TNT 11.1 (mjH 0fI fin~I,.doc\ III02/(II(l:B PM) 3-7 



4.0 References 

PBOW TNT A&C RI Repon 
Pan 2. TNT A ROF 

Revision No: 0 
Date: November 200 I 

Dames and Moore (D&M). 1997, TNT Areas Site investigation, Final Report, Plum 
Brook Ordnance Works, Sandusky, Ohio, prepared for U.S. Army Corps of Engineers, 
Nashville District/Huntington .District, April. 

IT Corporation (IT), 1999, Final - Summary Report, Site-Wide Groundwater Monitoring 
(/997-1998), Former Plum Brook Ordnance Works, Sandusky, Ohio, June. 

IT Corporation (IT), 1998, Second Quarterly Groundwater Level Measuremellls and 
First Semi-Annual Groundwater Sampling Event, Former Plum Brook Ordnance 
Works, Sandusky, Ohio, May. 

IT Corporation (IT), 1997, Site-Wide Groundwater illvestigation, Former Plum Brook 
Ordnance Works, Sandusky, Oltio. September. 

Morri son-Knudsen Ferguson Corporation (MK), 1994, Site Inspection Report, Plum 
Brook Station, Sandusky, Ohio, Volume I, January. 

Ohio Department of Natural Resources, 1994. Erie County Soil Survey Progress Report, 
Erie Soil and Water Conservation District, Sandusky, Ohio. 

KNlPBOWlTNT\RI\Parl 2\TNT Rl (mil on Iinal).doelII102I01(J:B PM) 4-1 



TABLES 



10 

MK04SW16 

MK04SD16 
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Table 1-1 

Historical Surface Water and Sediment Analytica l Results (1 994)1 
TNT Area A - RI Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(1 of 2) 
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Table 1-1 

Historical Surface Water and Sediment Analytical Results (1994)' 
TNT Area A - RI Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

10 Date Med'a 

MK04SD17 7/93 SO 

• Morrison Knudsen, (1994a). 
va -Validation qualifier. 
SW - Surface water. 
SD - Sediment 

Unit 

mglkg 

(2 of 2) 

~ 

~ 
Pyrene , 
Barium 

Ii 

, 
Cobalt 

Lead 
, 

N''''el , 
Zinc 

Result 

.021 
0.001 
0.076 
1.200 

ill! 
1.052 

~i 
113 
2.7 
2.3 
10.3 
68.3 

.0 

190 
2490 

.05 

~ 
199. 

VQ 

J 
J 
J 

J 

BNJ 

EPA Region IX PRG's and PBOW background values are not established for surface water or sediment. 
Only the detected analytical results are shown. 
The nutritionally essential elements calcium, iron, potassium, and sodium are not included . 
• Relative percent difference between two duplicates is outside stated control limits. 
B - Compound found also in the associated blank. 
J - Indicates an estimated value. 
N - Spiked analyze recovery is outside stated control limits. 



Table 1-2 

Historical Soil Analyticill Results Above PRGs and Background (1993 and 1994) 
TNT Area A - RI Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 1 01"2) 
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Table 1·2 

Historical Soil Analytical Results Above PRGs and Background (1993 and 1994) 
TNT Area A • RI Report 

Fonner Plum Brook Ordnance Works, Sandusky, Ohio 

lPage 2 at 2) 

QA sample TNTA-S29-0.0I2.0 is a split ofTNTA-SI5-0.012.0 
QA sample TNTA-S30-1 .513.0 is a split ofTNTA-S24-1.513.0. 

PRG _ Nitoraromalic Preliminary Remediation Goals (PRG) developed specifically forTNTA & C Rl. 
all others from November 2000. EPA Region IX 

Background concentrations for metals from the Investigation of Acid Areas report. (IT. 1998). 
ne • PRG and/or background values not established. 
The nutritionally essential elements calcium, iron. potassium. and sodium are not induded . 
• Relative percent difference between two duplicates is outside staled controllimils. 

J - Indicates an estimated value. 



Table 1-3 

Historical Groundwater Analytical Results Above PRGs, 
Overburden and Bedrock Monitoring Wells (1994 through 1998) 

TNT Area A - Rl Report 
Fonner Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 1 0(2) 

Result 
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MK-MW22 
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Table 1·3 

Historical Groundwater Analytical Results Above PRGs, 

Overburden and Bedrock Monitoring Wells (1994 through 1998) 
TNT Area A • RI Report 

Fonner Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 2 0(2) 

MK--MW22 

PB·BEO-MW17 

" PB_BED-MW17 

PRG - Preliminary Remediation Goals (PRG) from November 2000, EPA Region IX. 
PBOW background values for groundwater not establiShed. 
Only the detected analyticat results above PRG values are shown. 
The nutritionally essential elements calcium. iron. potassium, and sodium are not included. 

aNA · Due to an insufficient sample IIOlume, nitroaromalics. pesticides/PCBs. SVOCs. 
filtered/unfiltered metals were not analyzed. 

NO · Not detected 
ne - EPA Region IX PRG not established. 
<DL· Below detec:lion limit. 
<Dlfl - FilleredlUnfillered. Result is unfiltered unless otherwise indicated 

Result 

PRGs lor 2-amin0-4.6-dinitrotoluene and 4-amino-2.6-dinitrotoluene crea ted by IT risll: management. 
J • Indicates an estimated value. Compound was detected abolltlthe method detection limit 

but below the Quant~aUon limit. 
B - Compound found also in the associated blank. 
N · Spiked analyte recovery is outside stated control Hmits . 
• Rela1ive percent difference between two duplicates is outside staled conlrOllimits. 



AA0123 

I M0125 
I AA0126 
IAAO 
IAAO 

i!: ~~ rAAlli31 
, M0132 

~ 
Me 11. 

Moil 
~ 

Table 2·1 
Summary of Soil Sample Locations 

TNT Area A • RI Report 
Former Plum Brook Ordnance Works Sandusky, Ohio 

(1 of 17) 

Surface/Subsurface/Sediment Screening and Confirmation Soil Samples 

sample~ 

ffi ·M01" 

17· 10-0' 

~~ 

~ ~ 
193·(00-( 

"" I I, Dale . (~IDePlh 
11 10 · 2. 
11 . 

111 -
----:-2j 

11 2 19-Jul-OO 2.0 - 3.0 

112 
112 

112 

113 

116 

'·Jl 

19·Jul·00 

W 

'-Jul· 

2. • 3.0 
3. • 4 .' 

3:--:-1]) 

. 
3. - 4.0 
2.5 . 3.5 
2.5 . 3.5 

· . 2.5 
· ~-iO 

· . 2.5 
2.5 . 3.5 

· . 
· - : 4 . 
. ~ 

· -
· - 2.0 

J:5:' 1.5 
o. . 

Comments 

(Inmal , 

c~ 
H~ 10·1·sample 

. TNT. 

• TNT. 

DN' " 

0·1' 

jO-~ 

t 10· " I 



Sample Name 

Table 2-1 
Summary of Soil Sample Locations 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works Sandusky. Ohio 

(2 of 17) 

" 
" " " 

Comments 



10 

MO 

I MO 
I M011 5 

I M011 6 

Sample Name 

Table 2-1 
Summary of Soil Sample Locations 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works Sandusky, Ohio 

(3 of 17) 

liD Sample Date 

126 I 

I,uepm 
. 1ft) 

~f--': _ 
126 I -2. 

Comments 

TNT 

~ "*"'--+-'~:~:: H--+;;-_:"';~C;;-.'I------------1I 

I-AAO 

15-MO 

126 
126 

:i=h 
126 
126 
126 

Ii 
128 
128 

i 
129 
129 
129 

129 

131 
132 

!4-. 
!4-. 

24-Jul-

20-J~ 
I 
I 

~ 

1.0 - 2, 

- 2. 
-

-
1.5 - 2. 

0.0 - 1.0 
0.0 - 1.0 

- 1. 
- 1. 

" -
O,Q " 
1.0 - 2.' 
3.6 - 4.6 
3.6 4.6 
3.6 4.6 
3.6 4.' 
0.5 - 1.5 
).4 - 1.4 

).5 

1.5 -
2.5 -

ONl ) 0-" -313 



I 
ID 

AA01 . Wow. 

Table 2·1 
Summary of Soil Sample Locations 

TNT Area A • RI Report 
Former Plum Brook Ordnance Works Sandusky I Ohio 

Sample Name j I 

~~:w,: 
;·TN1 0-0 32 

~:: 
;.TNTA.S~O 

TA·' 

' N1 

~ 
0-0 
0-0 

185-(00-0 

188-(00 

~ 
0·0 

-ffi-
133 

i 
36 
16 
16 

136 
136 

~ 
~ 
136 

j 

(4 of 17) 

, Dal. 

I 
I 
I 

!4-. I 

24-~~ 

I 
I 
I 
I 
I 

(~)U.Plh 

2.0 - 3.0 
2.5 - 3 .5 
2.1 -

-
' .5 -

' .5 -
2.0 - 3.0 

- 3.0 
- 4.0 

4.0 
- 4.0 

3.0 - 4.0 
- 1.0 

-
-
-

>.5 - .5 
1.5 - '.5 
1.0 - '.0 

0.5 - 1.5 
0.5 - 1.5 
1.0 - 2.0 

-
: 
-
- 2.0 
. 

-

UN1 . 

Commenls 

, U-l' 



Table 2-1 
Summary of Soil Sample Locations 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works Sandusky, Ohio 

(5 of 17) 

KNlPBO'I'YITNT ·AREAIAI\P~ M T8bIe 2- ' .xIJ(T.tIIe 2·1)1419Kll{IUO AM) 

Comments 



Sample Name 

Table 2-1 
Summary of 5011 Sample Locations 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works Sandusky, Ohio 

(6 of 17) 

Comments 



Table 2-1 
Summary of Soil Sample Locations 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works Sandusky, Ohio 

Sample Name 

I MOl 

M014~ 

KPfI>8ow.TNT·AREA\RI\P., Mfab .. 2·1 .kb(l .... 2·I )WIII«I I (IO:«l AM) 

(7 of 17) 

Building 10 Sample Oale 

149 
149 
149 
,.2 

182 
182 ·-Jul-' 

I-Sep· 
182 

18: I 

. f~IDePth 

1.5 . 2.5 
1.5 - 2.5 
1.3 - 2.3 

TS-:'g 
T~ 

J:5 
- 3.0 
- 2.0 

1. - 2.0 
2. - 3.0 

-:-
-
-

1. - 2.0 
- 2.0 
- .5 

2. - :0 
· - .5 

2.2 
· - 2.5 
· - 2.0 
· - 2.0 

2:0 
2. . 3.0 
l.5 - 1.5 
f:5""""CT 
f5 
1.5 • 
),5 . 1.5 

DN' , 

Comments 

j 0-1' ,ampl. ASO·32 t 



Table 2-1 
Summary of Soil Sample Locations 

TNT Area A • RI Report 
Former Plum Brook Ordnance Works Sandusky, Ohio 

(8 of 17) 

I 
Sample Name • Date (~)uePth (0 ; I I 

II ~ M0153 
MO 

~~ 
18 · - .5 

MO 18 ' .5· .5 

~:: · - 1_ 

~ ~ 
· - 1. 

187 _ - 1. 

192 · . '.5 

~oo Ii ~ · - '.5 

~ - '.3 
192 1.0 - 2.0 
192 1.6 - 2_6 

~ ~ ~ 192 
~ 

1.5 2.5 
192 1.5 - 2.5 
192 1_5 - 2.5 
192 
~ 

1.5 - 2.5 
-N1 192 1.5 - 2.5 

195 21-Jul-OO 2.0 - 3.0 

~~ ~ 195 2.1 -
195 I 
195 I 0.' -

~ ~ i 
I . 

I~r 21fuifo - ' _5 
11 

~ 
-

fA-SC 11 

11 -
11 0_0 - 1. 

~ 
1 ' 0.5 • 1.5 
11 0.5 - 1_5 

KN'i'BO'MTNT·AREA'.RlIParl Z\Ahble 2·1 .~Is(Table 2·1 )\419101(10 4OAI.1) 

Comments 

DNT 

UNI 

DNT 
DN1, 



Sample Name 

Table 2-1 
Summary of Soil Sample Locations 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works Sandusky, Ohio 

(9 of 17) 

112 15-Aug-OO 0.0 - 1.0 

Comments 

TNT, ONT, 2A46DNT, 4A26D NT, 0-1' sample for ASO-
128 



Table 2-1 
Summary of Soil Sample Locations 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works Sandusky. Ohio 

(100f17) 

Sample Name i j 

KN'l'BOWlTNT·AREA\RllParl 2lATabie 2-1 .AII{TIIbIe 2-1)\oIIl'iMll (tO.40 AM) 

Comments 



Table 2-1 
Summary of Soil Sample Locations 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works Sandusky, Ohio 

(11 of 17) 

1 
Sample Name "ilrl" ,ID S ample Dale In 

"'- (ft) 
AA0424 E& =!t=r ' .0 1.0 

E 
~ 1.5 . ' .5 

1.5 . 2.5 

)31~~ 
129 · 

~ ~ · 

.: 

~= 
129 -

- 1.5 

~~OO-l ~ 
-

~ -ill- : 
0.( -

133 0.0 - 1. 
133 3.0 . 3.5 
133 -

I ~ilIII 
~ ~ 

~ 
,.0 • 2. 

;- ).5 1.5 
1.5 -

136 0.5 1.5 

~ ~ 
136 0.5 -
lJtj U.5 - 1, 

H 
136 0.5 -

~ 
1.5 - 25 

~ 

139 · 

~ 139 1.0 - 2.0 

KtN'BO'MTNT-AREA'fW>fIrI MTabi. 2·1 .Jd1(TlIbIe 2·1)\41WOI(IO 4OAM) 

Comments 

0-

ONl 

0·1 ~ 

O-,..ampl •. 
0·1' sample D·045 



Table 2-1 
Summary of 5011 Sample Locations 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works Sandusky, Ohio 

(12 of 17) 

Ktu>8O'MTNT·AREAIRN'8112\o\T.tH 2·1 .atI(T.tJIe 2-1)\4$111 (10:40 MI) 

Comments 



Sample Name 

Table 2-1 
Summary of Soli Sample Locations 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works Sandusky, Ohio 

(130f17) 

Building Sample Dale Comments 



AA0361 

Table 2-1 
Summary of Soil Sample Locations 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works Sandusky. Ohio 

(140f17) 

Sample Name il i 

-M0361 -(04-06) 111 12-Sep·OO 4 - 6 

Comments 

near 

" 



Table 2-1 
Summary of Soil Sample Locations 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works Sandusky, Ohio 

(150f17) 

Sample Name 

111 22-Sep-OO 1.0 2.0 

Ktw8O'MTNT·AREA'iW'8I1l\ATIbIt 2·' ."'$("'lIle 2-1 )\41M11(10:40 AM) 

Comments 

" 



1M 

IM0474 

Table 2-1 
Summary of Soil Sample Locations 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works Sandusky, Ohio 

(1 6 of 17) 

Comments Sample Name Building 10 Sample Dale :~)DePlh 

11I1I1I~~~'43~~II~~t";5~_~2'~"5~~~~~H~AIIA~SCO~" 0~35~~~~~ 146 0.8 - 1.8 AI ASO· 081 
146 0.8 - 1.8 FO fo' 434 a l ASO- 081 
~ 0 .8 - 1.8 .,Ho, 434 al ASO- 08 ' 

146 ~~ 2.0 7 3 .. ~'+-_________ ~A~II AS~CO--~22!25~ ________ ~1 

1-02) '-:m - : ~~ i 
FS~ 137 

- 3. 
2.1 - 3.1 

m+--7~ ! -6.0 J- =====' ~I 
12 8. - 10.0 

~10) 

~ 

116 4.0 - 6 .' 
116 -

119 

126 -

-
185 
195 

8.0 - 10.0 
-

-
- .0 
. 

....: 
-

4.0 - 6.1 

AI ASO- lOS, 
AI~ 

ii~'~7'1 
I ASO- 062 
I ASO- 080 
I ASO- 080 

AI ASO- 094 
I ASO- 399 

'~- 399 

K'*8O\MTNT-AREA'RN'8IlZIA hili' 2· 1 .Jds(T lillie 2-1j\(NOl(10;4(l AU) 



Sample Name 

Table 2-1 
Summary of Soil Sample Locations 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works Sandusky, Ohio 

(17 of 17) 

Comments 



i it I 

~
';;" 

. i • I 

; , 
, , 

&' I. it • 
. it r 

Ii 

Table 2-2 

Summary of Detected Analytes in ConflnnaUon Soil Samples 
TNT Area A - RI Report 

Form er Plum Brook Ordnance Works, Sandusky , Ohio 

(Page 1 of 10) 

. 



Table 2-2 

Summary of Detected Analytes in Confirmation Soil Samples 
TNT Area A • RI Report 

Former Plum Brook Ordnance Works , Sandusky, Ohio 

(Page 2 01 10) 



Table 2-2 

Summary of Detected Analytes In Confirmation Soil Samples 
TNT Area A - RI Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 3 of 10) 

. 

I 

I~ 

. 



Table 2-2 

Summary of Detected Analytes in Confirmation Soil Samples 
TNT Area A - RI Report 

Former Plum Brook Ordnance Works, Sandusky , Ohio 

(Page 4 0110) 



Table 2-2 

Summary of Detected Analytes In Confirmation Soil Samples 
TNT Area A - RI Report 

Former Plum Brook Ordnance Works , Sandusky, Ohio 

(Page 5 0110) 



Table 2·2 

Summary of Detected Analytes in Confirmation Soil Samples 
TNT Area A • RI Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 6 of to) 



~' 

~ ,' 

I 
. I 

Table 2·2 

Summary of Detected Analytes in Confirmation Soil Samples 
TNT Area A • RI Report 

Fonner Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 7 of 10) 



Table 2·2 

Summary of Detected Analytes In Confirmation Soil Samples 
TNT Area A • RI Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 8 of 10) 



Table 2-2 

Summary of Detected Analytes in Confirmation Soil Samples 
TNT Area A - RI Report 

Former Plum Brook Ordnance Works, Sandusky. Ohio 

(Page 9 01 10) 



Table 2-2 

Summary of Detected Analytes in Confirmation Soil Samples 
TNT Area A - RI Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 10 of 10) 



Table2·l 

Summ~ry of Groundwater Anal~tiul Detec tions, 
Overburden Temporary Piezometers 

TNT Area A • RI Report 
Former Plum Brook Ordn~nce Works, Sandusky, Ohio 

(Paoe 1 of 2) 



Table 2-3 

Summ.ry of Gtoundw.ter Analyllcal Detections, 
Ovtrburden Temporary Piezometer, 

TNT Arn A - RI Report 
Fonner Plum Brook Ordnance Workt, Sandu,ky, Ohio 



Table 2-4 

Summary of Nitroaromatic Analytical Detections in Soi l 
Building 182, DNT Sweating and Graining House 

TNT Area A • RI Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 



Sample T pe: 
Location Code: 

Sample No: 
Sample Dale: 

Parameter Sample Depth: 

NITROAROMATICS Unit PRO 
Amino-4,6-dinilrololuene,2· mg/kg 3.3 
Dinitrotoluene, total mg/kg 0.72 
Nitrotoluene, 2- mglkg 370 
Trinitrotoluene, 2.4.6- m 16 

Table 2-5 

Summary of Nitroaromatic Analytical Detections in Soil 
Building 185, ONT Nitrating Building 

TNT Area A - RI Report 
Former Plum Brook Ordnance WorkS, Sandusky, Ohio 

Screening Screening Screening Confirmation 
TNTA-SOI40 TNTA-SOI41 TNTA-S0399 

AAO I 40 AA0141 AA0399 AA0478 

19-JUL-OO 19-JUL-OO 15-SEP-OO 26-SEP-00 

1 ·2 1·2 4 · 6 

Confirmation 

AA0479 
26-SEP-OO 

8·9 

Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ 

· 0.274 · 
· . 0.252 ,,1.54 
· · 
· . · 0.159 

Screening 
TNTA-S0400 

AA0400 
15-SEP-OO 

8 - 10 

Result LQ V 

27."3 
0.24 J 

0.131 J 



Table 2-6 

Summary of Nitroaromatic Analytical Detections in Soil 
Building 192, DNT Sweating and Graining House 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 



Table 2-6 

Summary of Nltroaromatlc Analytical Detections in Soil 
Building 192, DNT Sweating and Graining House 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 2 012) 



Table 2-7 

Summary of Nltroaromatlc Analytical Detections In Soli 
Building 195, DNT Nitrating Building 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 



Table 2-8 

SUllVTlary of Nilroaromalic Analytical Detections in Soil 
Building 187, Wastewater Disposal Settling Tanks 

TNT Area A - RI Report 
Fonner Plum Brook Ordnance Works, Sandusky, Ohio 



Table 2·9 

Summary of Nltroaromatlc Analytical Detections In Soli 
Building 111, Mono House 

TNT Area A· RI Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 



Table 2-10 

Summary of Nltroaromatlc Analytical Detections in SoH 
Building 112, BI-Trl House 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page ' 012) 



Table 2·10 

Summary of Nitroaromatlc Analytical Detections In Soli 
Building 112, BI-Trl House 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 

(P~20f 2) 



Table 2·11 

Summary of Nltroaromatlc Analytical Detections In Soil 
Building 113, Fortifier House 

TNT Area A - RI Report 
Fonner Plum Brook Ordnance Works, Sandusky, Ohio 



I Unll ~ , 
i ,2.= 

i' 

Parameter 
NITROAROMATICS 

mino·2,6-dinilrotoluene,4-
mino-4,6-dinilrotoluene,2-

Dinilrotoluene, tolal 
Nitrobenzene 
Trinitrotoluene, 2.4.6-

'~ , 
~ , , 

0.72 

Sample T pe: 
location Code: 
Sample No; 
Sam Ie Date: 
Sample Depth: 
Unit PRG 

m Ik 3.3 
mil< 3.3 
m,lI< 0.72 

m,2ik 20 
mglkg " 

Im,lI<,l 20 

KNlPIIO'MTNT -AREAIRlIPart 2\TNTA tlilrO m(' 16)W$'Ol(10 52 "-M) 

Table 2·12 
Summary of Nltroaromatic Analytical Detections in 5011 

Building 116, Wash House, Line 1 
TNT Area A - RI Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

. · 

'. . <Ie · 

Screenin Confirmation Screeni Screenin 
TNTA·SOl96 TNTA-S0197 TNTA-S0198 

MOl 96 AA0446 MOt97 AA019S 
24·JUL·OO 25-SEP-OO 24-JUl-OO 24-JUL-00 

I • , I ·2 1 · 2 

. 

Screenin Screenin Screeni 
TNTA-SOI99 TNTA-S0200 TNTA-S0201 

MOl99 AA0200 AA0201 
24-JUL-00 24-JUL-OO 24-JUL-QO 

1·2 , ·2 I . , 
Result L.Q va Result LQ va Result LO va Result LQ va Result LQ va Result LQ VQ Result LQ V 

0.547 - - - - 0.291 
1.(16 · · · 0.403 
. 0.188 · · 

· · · 
0.436 · . · · 

0.'" . 



; 
; 

~ 

~ ~ I 

. ; 

. ; I 

:i , 
I 
I 

il! ; I 

; . 
; I 

KrI'f'BOW\TtH·AAE"'!R!IPo~ 2\TNT'" lIit<o , 1sj119)14/9A)1(10 ~ MIl 

Table 2-13 

Summary of Nltroaromatic Analytical Detections in Soil 
Building 119, Acid and Fume Recovery 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 1 of 2) 
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~ 
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Table 2-13 

Summary of Nltroaromatic Analytical Detections in Soil 
Building 119, Acid and Fume Recovery 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works , Sandusky, Ohio 

(Page 2 012) 



Parameter 

KNI?BO'MTtIT-/>'REII'I'!I.Pa" :!ITNT/>. N.lro .!s(122)1(J9101(10-54 AM) 

Table 2-14 

Summary of Nitroaromatic Analytical Detections in Soil 
Building 122, 8i-Tri House 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 



Parameter 
INtTROAROMATtCS 

Amino-2,6-dinitrotoluene, 4-
mino-4.6-dinitrotoluene, 2-
initrotoluene, total 
rinitrotoluene, 2,4 ,6-

Table 2-15 

Summary of Nitroaromatic Analytical Detections in Soil 
Building 123, Fortifier House 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works , Sandusky, Ohio 

Sample Type: Screening Screening Screening Screening 
location Code: TNTA-S0162 TNTA-S0163 TNTA-S0164 TNTA-S0165 
Sample No: AA0162 AA0163 AA0164 AA0165 
Sample Date: 22-JUL-00 22-JUL-00 22-JUL-00 22-JUL-00 
Sample Depth: o -1 0- 1 o -1 o -1 
Unit PRG Result La va Result La va Result La va Result La va 

mg/kg 3.3 - - 0.329 -
mg/kg 3.3 - - - -
mglkg 0.72 - - 0.494 -
mg/1l:g 16 0.147 J 0.158 J 0.328 -

KNIP80W1TNT·AREA\RllPilr1 2ITHTA. Nitro xll(123)1419101(10 5S AM) 

Screening Screening 
TNTA-S0166 TNTA-S0167 

AA0166 AA0167 
22-JUL-OQ 22-JUL-00 

o - 1 0- 1 

Result La va Result La va 
- 1.01 

- 1.69 
0.193 J -
0.251 0.451 



Table 2-16 

Summary of Nitroaromatlc Analytical Detections In Soli 
Building 126, Wash House, LIne 2 

TNT Area A • RI Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 1 013) 



Table 2·16 

Summary of Nltroaromatic Analytical Detections In 5011 
Building 126, Wash House, Line 2 

TNT Area A • RI Report 
Fonner Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 2 013) 



Table 2·16 

Summary of Nitroaromatic Analytical Detections in Soil 
Building 126, Wash House, Line 2 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 

(page 3 0( 3) 



Parameter 
NITROAROMATICS 

mino-2,6-d initrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Trinitrotoluene, 2,4,6-

Table 2-17 

Summary of Nitroaromatic Analytical Detections in Soil 
Building 128, Nailing House 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 

Sample Type: Screening Screening Screening Screening 
location Code: TNTA-S0142 TNTA-S0143 TNTA-S0144 TNTA-S0145 
Sample No: M0142 M0143 M0144 M0145 
Sample Date: 24-JUL-OO 24-JUL-OO 24-JUL-OO 24-JUL-00 
Sample Depth: 0- 1 o - 1 0- 1 0- 1 

Unit PRG Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ 
mglkg 3.3 - - - 0.388 
mglkg 3.3 - - - 0.607 
mglkg 16 - - - 1.12 

KN\PBQVoI\TNT·ARE.A\RllPaf1 2\TNTA H,IIO )(11(128)\419101(\0 51 AM) 

Screening 
TNTA-S0146 

M0146 
24-JUL-00 

0- 1 
Result LU IVU 

0.912 
1.5 

1.24 



Table 2-18 

Summary of Nltroaromatlc Analytical Detections in Soil 
Building 129, Acid and Fume Recovery 

TNT Area A • Rl Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 



Table 2-19 

Summary of Nltroaromatic Analytleal Detections in Soil 
Building 131, Mono House 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 



Parameter 
NITROAROMATICS 

mino-2 ,6-dinitrotoluene, 4-

mino-4.6·dinitrotoluene, 2-
Oinitrotoluene. total 
Trinil robenzene, 1,3,5-
Trinitrotoluene, 2,4,6-

I~ 
, 4-

; , 2-

I~iii I , total 
, ,3,5-

i i I , ,0-

Table 2-20 

Summary of Nitroaromatic Analytical Detections in Soil 
Building 132, Bi-Tri House 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 

Sample Type: Screening Screening Screening Screening 
Location Code: TNTA-S0046 TNTA-S0047 TNTA-S0048 TNTA·SOO49 
Sample No: MOO46 AAQ047 AAOO48 AAOO49 
Sample Date: 24-JUL-00 24-JUL-00 24-JUL-00 24-JUL-00 
Sample Depth: 2.5 - 3.5 2-3 2.5 - 3.5 2-3 

Unit PRG Result LQ VQ Result LQ VQ Result LQ VQ Result LQ VQ 

mg/kg 3.3 - 0.159 J - -
mg/kg 3.3 - 0.217 J - -
mglkg 0.72 - - - -
mg/kg 1800 - - - -
mg/kg 16 - 0.249 0.37 -

I Tvpe: 

~ ~ 
; 

i Code: INI 
I, No: 
, Date: 

~~~L3~v" 
3 

rvo 
I -

I Result ILQ VQ Result IL RiLQ VQ 
mglKg 3.3 ~ U.W4 

maiko 3.3 .194 
mg/kg 0.72 l.21 ).4, 0.344 

mglkg 1800 J - - -
mQl'g 16 5.04 .204 4.08 0.507 

KNIf'BOVY\TNT -AREA.RI\P.r1 2\ TNT A N.tro.xl5( t 32)W9/Ot( 1 0.58 AM) 

Screening Screening 
TNTA-SOO50 TNTA-SOOS1 

M0050 AAOO51 
24 -JUL-OO 24-JUL-OO 

2-3 2.5 - 3.5 

Result LQ VQ Result LQ VQ 

- 0.53 
- 0.584 
- -
- -
- 1.04 

~ 
4 - 6 8 - 10 

LQ VQ L" IV" 
l.224 J -

0.289 -
.234 -
- -

U.l J 



Table 2-21 

Summary of Nltroaromatlc Analytical Detections in Soil 
Building 133, Fortifier House 

TNT Area A - RI Report 
former Plum Brook Ordnance Works, Sandusky, Ohio 



Table 2-22 

Summary of Nltroaromatlc Analytical Detections in Soil 
Building 136, Wash House, Line 3 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 



KN'I'8O'N.1Nl-AAE.A"'fII'.1 lIT NT ... N:Iro.xlo(I39)\oIfi,l)I(ll OD ..... ,11 

Table 2-23 

Summary of Nltroaromatic Analytical Detections in Soil 
Building 139, Acid and Fume Recovery 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 



Table 2-24 

Summary of Nitroaromatic Analytical Detections in Soil 
Building 141, Mono House 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works , Sandusky, Ohio 



Table 2-25 

Summary of Nltroaromatic Analytical Detections in Soil 
Building 142, Bi-Tri House 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works , Sandusky, Ohio 



Table 2·26 

Summary of Nlrtoaromatlc Analytical Detections in Soil 
Building 143, Fortifier House 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works , Sandusky, Ohio 



Table 2·21 

Summary of Nitroaromatic Analytical Detections In Soil 
Building 146, Wash House, Une 4 

TNT Area A • RI Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 1 012) 



Table 2-27 

SummiUY of Nitroaromatic Analytical Detections in Soil 
Building 146, Wash House, Line 4 

TNT Area A - RI Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 2 of 2) 



Table 2·28 

Summary of Nilroaromatic Analytical Detections In Soil 
Building 148, Nailing House 

TNT Area A • RI Report 
Former Plum brook Ordnance Works, Sandusky, Ohio 



Summary of Nltroaromatlc Analytical Detections In 5011 
Building 149, Acid and Fume Recovery 

TNT Area A • RI Report 
Former Plum Brook Ordnance Works, Sandusky, Ohio 



~ 

~ .. . 
~ . 

, , 

Table 2·30 

Summary of Analytical Detections in Surface Water 
TNT Area A . RI Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 



Summary of Analytical Oetections In Sediment 
TNT Area A • RI Report 

Former Plum Brook Ordnance Works , Sandusky, Ohio 

(Page 1 of 4) 



Table 2·31 

Summary of Analytical Detections in Sediment 
TNT Area A - RI Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 2 of 4) 



Table 2·31 

Summary of Analytical Detections In Sediment 
TNT Area A • RI Report 

Former Plum Brook Ordnance Works. Sandusky. Ohio 

(Page 3 of <11 



Parameter 

Table 2·31 

Summary of Analytical Detections in Sediment 
TNT Area A • RI Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 4 of 4) 
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APPENDIX A 

SITE PHOTOGRAPHS 



TNTA, Building 146- Wash House (9/24/00). Western foundation . Looking north . 

4/PB-7 



TNTA, Building 146- Wash House (9/24/00) . Metal debris and possible drum remains. Looking West. 

51PB-7 



TNTA, Building 142- Bi-Tri House (9/24/00). Stake layout. Looking north. 

8/PB-7 



TNTA, Building 143- Fortiler House (9/24/00) . Multiple trenches. Looking North West. 

9/P6-7 



TNTA, Building 139- Acid & Fume Recovery (9/24/00). North end excavation(s) and stakes. Looking north . 

11/P6-7 



TNTA, Building 139-Acid & Fume Recovery (9/24/00). South end excavations and stakes. Looking south . 

121PB-7 



TNTA, Building 133- Fortifier House (9/24/00). North-south trench and stakes. Looking south. 

131PB-7 



TNTA, Building 133- Fortifier House (9/24/00). Stake layout. Looking west. 

141PB-7 



TNTA, Building 149- Acid & Fume Recovery (9/24/00). Trench NW corner of site. Looking Northwest. 

17IPB-7 



TNTA, Building 149- Acid & Fume Recovery (9/24/00). South foundation wall. Looking South/Southwest. 

1B1PB-7 



TNTA, Building 195- DNT Nitrating (9/24/00). West side of building. Looking Northwest. 

21 /PB-7 



TNTA, Building 141- Mono House (9/24/00). N-S trench and stake layout. Looking north. 

241PB-7 



TNTA, Building 192- DNT Sweating & Graining House (9/24/00). Trenches at SW corner of site. 
Looking Northwest. 

251PB-7 



APPENDIX B 

HTRW DRILL LOGS 
TEMPORARY PIEZOMETER CONSTRUCTION DIAGRAMS 
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TEMPORARY SHALLOW PIEZOMETER 
CONSTRUCTION DIAGRAM 

LOCATION: 7NT-A/Bld..'! III 

CASING HEIGHT 
(fT ABOVE GROUND SURf ACE) 

0, to ft 

'iJ 

/>--;>'X:~< 
, 

!
~GROUND SURFACE /53,2 Q r I ELEVATION: __ (t:' 0 'T'" 

'1J 
,,>,' ,y / ,"', '. ",. . 

RESIDUUM SOIL 

i+---2.07-INCH 10.2.3B-INCH 00 
SCHEDULE 40 

4.4 ---'.ft'++--l RISER PIPE 

= -
H-f--- 2.07-INCH 10. 2.38-INCH 00 
_ SCHEDULE 40 Pyc 
- 0.010 SLOT,~LENGTH 

STATIC WATER LEVEL' 1./,1./1. y 
<FEET BTOC) I-I I ~ -_ o 1i100 

/" I -r- . _.A _ i--- BOREHOLE 
<Drt>W!Il-MWI/L w~...- (NOMINAL 2.75-INCH DIAMETER) 

Cr1 CQU.M. +ereJ du ri Y1 J ~ 
drilf;"j til:" "'- Je.p~ O+-
(., + ..... +- b~s q I il../OO 

,~IQceJ; .... flAo3~11 AA031t2.. 

~ 
1, '-I_='t't:t':~::;::=pvc BOTTOM CW' 

10,0 // / /r-TOTAL DEPTH 

NOTES: 

PIEZOMETER NO.: 
DATE INST AlLEO: 

DATE REMOVED: 

BEDROCK (PROBE REFUSAL) 
Sho..l,,-

PIEZOMETER CONSTRUCTION 
DIAGRAM 
prflpond fori 
U5.4CE - NASHVl..L£ 
PLIM BROOK ORDNNICE WORKS 

~ • / ~ IT CORPORATION 1 J NOT TO SCAlE L!..I A Member of The IT Group ! uL-______________________________________ ~====~ ________________ __J 
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NOTES: 

TEMPORARY SHALLOW PIEZOMETER 
CONSTRUCTION DIAGRAM I I 

LOCATION: 7NTA - £)/(1,3 /12 

CASING HEIGHT 
(F'T ABOVE GROUND SURF ACEl 

/,8S- ft 

'Ii 

, 

RESIDUUM SOIL 

STATIC WATER LEVEL,Jl]J .Y-
(FEET BTOC) IO/"/OO~ 

Gruw..J~ 
er')_~ c!uri':j 
d. r.\ li"'5 .,:t '6 \3 s 

'l/n!oo® 

!
~GROUND SURFACE 
ELEVATION' __ 654, ~s ++ 

'il 

\+---- 2.07-INCH 10.2.J8-INCH 00 
SCHEDULE 40 
RISER PI,PE 

R +---2.07-INCH 10,2.38-INCH 00 
SCHEDULE 40 PVC 

1= 
0.010 SLOT, ~ LENGTH 

1= 1--- BOREHOLE 
(NOMINAL 2.75-INCH DIAMETER) 

;:: 

= = 
1'-1/1 ft~ 

=~~;;t=P~vc BOTTOM C/4P 
15,0 - TOTAl. DEPTH 

///// 
BEDROCK (PROBE REFUSAL) 

PIEZOMETER NO.' GIN 02-
DATE INSTALLED' ~,;",~ji~ 
DATE REMOVED: 

PIEZOMETER CONSTRUCTION 
DIAGRAM 
pr.,xx-fHi for: 
USACE - NASHVl.L£ 
PLUN BROOK ORDNANCE WORKS ·t d [fi IT CORPORATION 

~ E NOT TO SCALE A MemberofTheITGroup ~ ~ L. __________________________________________ -=~~ ____________________ -J 
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NOTES' 

TEMPORARY SHALLOW PIEZOMETER 
CONSTRUCTION DIAGRAM 

LOCATION ' TNI A Bldj 12" 

CASING HEIGHT 
(FT ABOVE GROUND SURFACE) 

RESIDUUM SOil 

0, I ft 

"I 

= = 

(

GROUND SURfACE 

: ILEVATlON'_-G 3 f, 80 

f"- :, ' . 

~--2.07-INCH 10,2.38-INCH 00 
SCHEDULE 40 
RISER PIPE 

Rf---2.07-INCH ID.2.38-INCH 00 
SCHEDULE 40 PVC 

STATIC WATER LEVEL'....'!!::t- .Y. = 
<FEET BTOC) ~ I?.~/O()· 

Approx 13. o+Hj,,~ F 
on <J/1.7/@ 

1~.7 It 

i5 
BEDROCK 

F 
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0.010 SLOT . ..Ja.:....lENGTH 

i-----BOREHOLE 
(NOMINAL 2.75-INCH DIAMETER) 

PVC BOTTOM C/JP 
TOTAL DEPTH 

NOT E NCOUNIERtb 

PIEZOMETER NO.' !': IJJ 0(;, 
DATE INSTALLEO' 'I U, 00 
DATE REMOVED' q 1-7 00 

PIEZOMETER CONSTRUCTION 
DIAGRAM 
prepar.d for: 
USACE - NASHVLL£ 
PUN BROOK ORDNNIC£ WORKS 

e ~ ~ IT CORPORATION 
~ e NOT TO SCALE LI..I AMtlmbtNofTMITGroup o ' L __________________________________________ -=====~ __________________ ~ 
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NOTES: 

TEMPORARY SHALLOW PIEZOMETER 
CONSTRUCTION DIAGRAM d 

LOCATION: lNTA Sf '.5 13{ 

CASING HEIGHT 
(FT ABOVE GROUND SURF ACE ) 

2.,3 0 ft 

'/J 

2'sr. ft 

!
~GROUND SURFACE 
ELEVATION'~_ ?S9. Zq 

\/1 

1+---2.07-INCH ID,2 .38-INCH 00 
SCHEDULE 40 
RISER PIPE 

RESIDUUM SOIL = 

R+-- - 2.07- INCH ID,2.J8-INCH 00 
SCHEDULE 40 PVC 
0.010 SLOT. ~ LENGTH 

!:: 
STATIC WATER LEVEL' ~.3~ !L = 
(FEET BTOC) -- ~ 

1'111/,0 (6 .04 b~s) 

BEDROCK 

== 1---BOREHOLE 
(NOMINAl. 2.75-INCH DIAMETER) 

:: 
:: 

pvc BOTTOM CAP 
TOTAl DEPTH 

NOT E NCouNrrR.~ b 

PIEZOMETER CONSTRUCTION 
DIAGRMI 

PIEZOMETER NO.: GW08 
qhq /00 
I~ iJl,'/OO 

pr.,xr«1 for: 
DATE IN$T AlLEO: USACE - NASHVLLC 
DATE REMOVED: 

j I 
PLIM BROOK ORDNNICE WORKS t 

" ~ r-z:-::I IT CORPORATION 
i ~ NOT TO SCAlE LI..I AMt:tmberofTheITGtOup ~ ~ L __________________________________________ ~~ __ ~ __________________ ~ 

• u 
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LOCATION' TAn A - Bldj J4f.., 
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NOTES: 

TEMPORARY SHALLOW PIEZOMETER 
CONSTRUCTION DIAGRAM 

LOCATION' TNT A - Bldj i'f5Z 

CASING HEIGHT 
(FT ABOVE GROUND SURF ACE> 

!
~GROUND SURFACE 
ELEVATION'-fo53,<f2. 4-

'if 

/~V\~.< 

" 

RESIDUUM SOil 
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1+--- 2.07-INCH 10. 2.38-INCH 00 
SCHEDULE 40 
RISER PIPE 

H+---2.07-INCH 10, 2.38-INCH 00 
C SCHEDULE 40 PVC c r, r 0.010 SlOT.~lENGTH 

STATIC WATER LEVEL'~ .Y. 
(FEET STOC) 10/1'1./06 F 
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PVC BOTTOM C/4P 
TOT.AL DEPTH 
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sha.k 
PIEZOMETER CONSTRUCTION 
DIAGRAM 

PIEZOMETER NO.: 
DATE INST ALLEO: 

pr."ar1Hi for: 
USACE - NASHVl.Lf 

DATE REMOVED: P(..tAl BROOK ORDNNK:E WORKS 
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PBOW Survey Data - TNTA 

PLUM BROOK ORDNANCE WORKS (OCTOBER 2000): PAGE 1 OF 3 

THESE VALUES WERE SCALED TO THE OHIO STATE PLANE COORDINATE 
SYSTEM (NORTH ZONE). A COMBINED FACTOR OF 0.999927034 WAS USED 
IN THIS DETERMINATION. THESE COORDINATES ARE NAD 1983 DATUM 
EXPRESSED IN FEET. VERTICAL DATUM IS NGVD 1929. 

TNT AREA "A" CONFIRMATION BORINGS 

MHS PT # N(y) E(x) ELEV 

1207 622905.612 1923104.883 660.14 
1210 623141.302 1922676.450 653.02 
1210 IS ALSO SAMPLE LOCATION TNTA-S0311 
1213 623313.775 1922906.958 651.24 
1209 623323.211 1923085.764 654.48 
1208 623115.683 1923300.046 659.29 
1208 IS ALSO A PIEZOMETER LOCATION 
1215 623958.052 1922855.830 636.18 
1211 623441.946 1922581.899 636.69 
1211 IS ALSO A PIEZOMETER LOCATION 
1212 623448.734 1922606.772 636.74 
1226 623220.827 1924922.540 653.42 
1226 IS ALSO A PIEZOMETER LOCATION 

1225 623762.926 1925105.475 649.35 Gwo'/ 
1225 IS ALSO A PIEZOMETER LOCATION 
1222 623914.528 1924921.839 653.28 "-
12221S ALSO A PIEZOMETER LOCATION GWOI 
1224 624157.941 1925235.974 655.62 
1223 624161.632 1925253.952 654.65 <'\.oIC'L-
1228 IS ALSO A PIEZOMETER LOCATION 
1236 624391 .520 1925327.482 639.56 J 
1233 624482.219 1925315.132 638.59 ,wi 
1233 IS ALSO A PIEZOMETER LOCATION 
1314 623427.545 1922611.357 637.36 
1228 624335.770 1924183.965 637.80 
1229 624306.956 1924253.582 638.12 
1201 622474.613 1923330.522 653.75 
1203 622467.459 1923363.163 653.42 
1202 622457.117 1923359.336 653.81 
1206 622836.851 1922885.576 659.57 
1221 623947.190 1924687.243 653.31 
1220 623800.079 1923338.080 636.55 
1227 623733.757 1924757.501 655.65 -6<1/;) 
1313 624171.503 1925281.109 655.01 

TNT AREA wA~ PIEZOMETER LOCATION 

1204 622497.549 1923371.335 653.20 
1204 IS ASSOCIATED WITH SAMPLE TNTA-S0277 

I.T. # 

TNTA-S0012 
TNTA-S0016 

TNTA-S0035 
TNTA-S0040 
TNTA-S0062 

TNTA-S0071 
TNTA-SOO80 

TNTA-S0081 
TNTA-S0094 

TNTA-S0105 

TNTA-S0111 

TNTA-S0123 
TNTA-S0128 

TNTA-S0196 
TNTA-S0201 

TNTA-S0225 
TNTA-S0261 
TNTA-S0263 
TNTA-S0276 
TNTA-S0271 
TNTA-S0279 
TNTA-S0297 
TNTA-S0303 
TNTA-S0334 
TNTA-S0399 
TNTA-S0409 

TNTA-GW07 
· 1203 



PBOW Survey Data - TNTA 

PLU M BROOK ORDNANCE WORKS (OCTOBER 2000): PAGE 2 OF 3 

THESE VALUES WERE SCALED TO THE OHIO STATE PLANE COORDINATE 
SYSTEM (NORTH ZONE ). A COMBINED FACTOR OF 0.999927034 W AS USED 
IN TH IS DETERMINATION. THESE COORDINATES ARE NAD 1983 OATUM 
EXPRESSED IN FEET. VERTICAL DATUM IS NGVD 1929. 

TNT AREA "A" COLLOCATED SURFACE WATER J SEDIMENT SAMPLES 

MHS PH N(y) E(x) SEDIMENT 

1205 622284.397 1923254.659 650.63 
SURFACE WATER ELEVATlON@ 1205650.78 
1214 623543.11 0 1922823.421 635.91 
SURFACE WATER ELEVATION @ 1214636.46 
121 9 624324.431 1923148.655 627 .53 
SURFACE WATER ELEVATlON@ 1219627.43 
1232 624369.742 1924071 .329 633.54 
SURFACE WATER ELEVATION @ 1232634.59 
1217 623992.058 1922521 .431 630.01 
SURFACE WATER ELEVATION @ 1217630.66 
1230 624630.557 1924228.863 625.94 
SURFACE WATER ELEVATION@ 1230627.19 
1231 624691.011 1924156.707 625.54 
SURFACE WATER ELEVATION @ 1231 626.34 
1234 624662.233 1925220.478 630.96 
NO SURFACE WATER PRESENT@ 1234 
1235 624783.592 1925548.694 624.54 
SURFACE WATER ELEVATION @ 1235625.04 
1237 624461.632 1925565.721 626.85 
SURFACE WATER ELEVATION @ 1237627.30 

I.T. # 

TN TA-SW001 /SDOQ1 

TNTA·SW002/SD002 

TNT A-SWQ03/SD003 

TNT A-SW004fS0004 

TNTA-SW005/SD005 

TNT A·SW006/SD006 

TNTA'·SW007/SD007 

TNTA·SW008/SD008 

TNT A·SW009/SD009 

TNTA·SW010/SD010 



PBOW Su rvey Data - TNTA 

PLUM BROOK ORDNANCE WORKS (2000): PAGE 3 OF 3 

HORiZONTAL AND VERTICAL COORDINATES SHOWN WERE ESTABLISHED BY STATIC GPS 
METHODS USING HORIZONTAL STATION SKYWAY RM 2 AND FIRST ORDER CONTROL 
BENCHMARK J31 8. THESE COORDINATES ARE SCALED TO THE OHIO STATE PLANE 
COORDINATE SYSTEM (NORTH ZONE), NAD 83, AND ARE EXPRESSED IN FEET. A COMBINED 
SCALE FACTOR OF 0.999927034 WAS USED IN THIS DETERMINATION. THE VERTICAL DATUM 
IS NGVD 1929. 

TNTA OFF·SITE SURFACE WATER AND SEDIMENT SAMPLES 

MHSPT# N(y) E(x) Surface Elevation Sediment Elevation I.T.# 
---- --------_. ---- _ .. --............. _._ .. _. --- ---.- ._ •• _ •••• _ ••• ____ A_A. __ ._ ••• _. ____ ._. 

1192 640948.491 1930601 .404 572.06 571.01 SW/SO-1 1 
1193 640949,229 1930611,188 571,97 570,21 SWISD-12 
1197 640949.535 1930621.274 572.02 570,06 SWISD-13 
1182 642207.781 1930333.542 571.83 568.42 SWISD-14 
1164 642211.564 1930364,548 571 .97 569.94 SWISD-15 
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