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1.0 INTRODUCTION 

 

This report has been prepared by Tetra Tech for Naval Facilities Engineering Command (NAVFAC) 

Washington under the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number 

N62472-03-D-0057, Contract Task Order 114.  This summary report provides a summary of the data 

collected during Phase 1 of the Remedial Investigation (RI) for Site 43 – Toluene Disposal Area (Site) at 

Naval Support Facility Indian Head (NSF-IH).   

 

1.1 PURPOSE 

 

The purpose of this interim data summary report is to present the findings of the Phase 1 RI and provide 

the basis for the Phase 2 RI, which is detailed in the Sampling and Analysis Plan (SAP) Addendum as 

part of this report.  The goal of the RI at Site 43 is to characterize the nature and extent of volatile organic 

compounds (VOCs), explosives, and metals contamination in soil and groundwater near Building 1040, 

refine the Conceptual Site Model (CSM), and support the Feasibility Study (FS).  The characterization 

includes determining the following: 

 

• Horizontal and vertical extent of explosives-, solvent-, and/or metals-contaminated soils 

in the Building 1040 source area. 

• Whether there is a continuing source of VOC contamination in soils near Building 1040. 

• Extent of the solvent groundwater contamination near Building 1040. 

• Groundwater flow direction near Building 1040 

 

Soil gas sampling was conducted during the Phase 1 RI to determine if there is potential vapor intrusion 

issues near Building 1040.  Human health risks from site contamination will be evaluated by performing a 

baseline human health risk assessment (HHRA).  Groundwater sampling was conducted to verify cobalt 

concentrations in groundwater near Building 1041.  

 

1.2 SITE BACKGROUND  

 

The Site includes two distinct areas in the southwestern portion of NSF-IF (Figure 1-2).  The first area is 

located in the southern portion of the site near a utility pole approximately 30 feet northwest of and across 

the road from Building 1041 (Figure 1-3).  The second area is located in the northern portion of the site on 

the northern corner of Building 1040 (Figure 1-3).  The Site is an industrial area where the handling of 

explosives and rocket production still occurs in Building 720. 
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Facilities within the Site were reportedly active between the late 1950s and 1989 when approximately 

23,000 to 30,000 gallons of spent solvents, used in the Cast Plant (Buildings 1040 and 1041) to remove 

propellants and oily residues from various metal parts, were disposed of directly on the ground outside 

Building 1040 (acetone) at the drainage ditch and at the utility pole across from Building 1041 (acetone 

and toluene) (NEESA, 1992).  This dumping took place two or three times per week for a period of more 

than 2 years in Building 1041.  No signs of stressed vegetation or solvent dumping stains have been 

observed at the Site (NEESA, 1992; Tetra Tech, 2011). 

 

Operational history and/or functions of nearby buildings were reviewed to evaluate other potential sources 

of groundwater contamination (Tetra Tech, 2009).  According to the E/A&H (1994) Site Inspection (SI) 

Report, acetone was known to have been used in Building 1040 (Parts Cleaning House).  Based on 

information provided by NSF-IH, trichloroethene (TCE) was reportedly used for production processes in 

Building 720 (Grain Manufacture and Motor Load Building), which is adjacent to Building 1040 (Figure 1-

3).  The duration of use and quantities of TCE are unknown and not documented.  Other buildings near 

Building 1040 include Building 1360 (Scrap Powder Shed; approximately 80 feet south), Building 1257 

(Transformer Station; approximately 110 feet north-northwest), and Building 821 (Toilet Building; 

approximately 150 feet west-southwest).  It is not likely that these other buildings are the source of TCE 

detected in shallow groundwater.   

 

A review of sewer lines was conducted to determine whether a leaking sewer could be a source of TCE 

detected in shallow groundwater (Tetra Tech, 2007).  There are no sanitary sewers in the immediate 

vicinity of Building 1040 (Figure 1-3).  The nearest sanitary sewer begins at Building 821 (Toilet Building), 

located across Gallery Road from Buildings 720 and 1040, and runs approximately 300 feet northwest 

and north to the former sewage treatment plant.  Another sanitary sewer is located approximately 200 

feet northwest of and parallel to Gallery Road.  There are also sanitary sewers associated with Building 

713 (offices – not shown on figures), Building 714 (change house, laundry, and offices), and Buildings 

812 and 813 (lunch houses), all located north to north-northwest of Building 1040 near the former sewage 

treatment plant.  The distance between the former sewage treatment plant and Building 1040 is 

approximately 400 feet.  These observations indicate that the sewers are not a likely source of the 

localized shallow TCE contamination near Building 1040.   

 

A short length of storm sewer exists emanating from Building 720 that empties into a drainage swale 

/ditch adjacent to Building 1040 and Schuyler Road (Figure 1-3).  Based on topography, water in the ditch 

flows to the southeast. 

 

The building descriptions above are from the report entitled Water Pollution Study at the Naval Ordnance 

Station (Dodohara, 1976).  Although the building uses may have changed since 1976, this older report 
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provides a historical perspective of nearby activities and sewer lines that are a potential source of 

groundwater contamination.  The uses of the buildings served by nearby sanitary sewers do not appear to 

be sources of the contaminants detected in shallow groundwater.  However, this RI will provide 

information necessary to evaluate the extent of contamination.  

 

1.3 PREVIOUS SITE INVESTIGATIONS  
 

A multi-site Preliminary Assessment (PA) was performed in 1991 (NEESA, 1992).  The PA recommended 

a Site Inspection (SI) for the area near the utility pole across the road from Building 1041.  The SI was 

performed in the Building 1041 area in 1993 (E/A&H, 1994). Toluene and chlorinated solvents were 

detected at soil-gas locations near the utility pole.  The SI recommended additional sampling to determine 

whether volatile organic compounds (VOCs) were present in subsurface soil over a larger area. 

 

A multi-phase Site Screening Process (SSP) Investigation began in 2005 to determine whether residual 

contamination in soil or groundwater at the Site poses potential risks to human health or the environment 

(Tetra Tech, 2009).  

 

Soil borings were installed during the 2005 SSP Investigation near Building 1041, and one soil boring was 

converted into a shallow groundwater monitoring well.  Soil samples and a groundwater sample were 

collected and analyzed for target compound list (TCL) VOCs, explosives, metals, and cyanide.  Several 

VOCs (2-butanone, acetone, carbon disulfide, methylene chloride, and toluene), one explosive (3-

nitrotoluene), and several metals were detected in the soil samples.  In addition, TCE was detected in 

shallow groundwater at 1.3 micrograms per liter (μg/L).  A screening risk evaluation was performed using 

the limited surface and subsurface soil data. The risk evaluation concluded no unacceptable risks to 

human health or the environment from chemicals detected in soil and shallow groundwater under a 

residential use scenario at Building 1041.  Therefore, no additional investigation was proposed in this 

vicinity except to verify the groundwater screening results. 

 

During the 2005 SSP Investigation in the Building 1040 vicinity, soil borings were collected and one soil 

boring was converted into a shallow groundwater monitoring well.  Soil samples and a groundwater 

sample were collected and analyzed for VOCs, nitroaromatics, metals, and cyanide.  TCE and methylene 

chloride, one explosive constituent (nitrocellulose), and several metals were detected in soils.  A 

screening risk evaluation was performed. The risk evaluation concluded no unacceptable risks to human 

health or the environment from chemicals detected in soil.  However, TCE (54,000 μg/L) and cis-1,2-

dichloroethene (DCE) (530 μg/L) were detected in shallow groundwater in monitoring well MW01, posing  

potential risks to human health under a residential use scenario; however, a contaminant source area 

was not found.  Therefore, additional investigation was warranted to determine the source and extent of 
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shallow groundwater contamination detected near Building 1040.  The presence of cis-1,2-DCE in the 

same well as TCE was an indication that TCE is degrading biochemically, although geochemical 

conditions were not necessarily ideal for this type of degradation.   

 

Supplemental SSP efforts continued at the Site in 2007 when membrane interface probe (MIP) 

technology was used to detect VOCs in the subsurface  (Tetra Tech, 2009).  MIP responses indicating 

the presence of chlorinated (or brominated) VOCs occurred at depths of approximately 19 to 27 feet 

below ground surface (bgs).  The soil conductivity sensor data suggested a basal clay layer beginning at 

approximately 25 ft bgs.  

 

Direct-push technology (DPT) grab groundwater samples were collected from select locations and 

existing wells MW01 and MW02 to confirm the MIP results.  All groundwater samples were analyzed for 

VOCs and were evaluated for the presence of dense non-aqueous phase liquid (DNAPL) using the Oil 

Red O dye field test (there was no indication of DNAPL).  Several VOCs were detected near Building 

1040, however, TCE was the only constituent detected at a significant concentration (>36,000 μg/L).  TCE 

was detected again at Building 1041 in well MW02 (3.2 μg/L).   

 

The next phase of the supplemental SSP effort (termed Supplemental Phase 1A SSP) was 

recommended to further delineate VOCs in shallow groundwater at the Site.  MIP field screening was 

utilized again during this 2009 effort (Tetra Tech, 2008).  

 

At Building 1040, the MIP probes were advanced to depths ranging from approximately 25 to 29 feet bgs.  

Elevated MIP readings indicated the presence of halogenated compounds around monitoring well MW01, 

the location of elevated TCE concentrations in 2005 and 2007.  At Building 1041, the probes were 

advanced to depths ranging from approximately 19 to 25 feet bgs.  No significant readings were made at 

any of the locations. 

 

The Tetra Tech (2009) SSP Summary Report presented all the SSP results, and provided a screening 

risk evaluation.  The vapor intrusion pathway was not assessed in the human health risk screening 

evaluation. 

 

The results for Building 1040 identified chromium as a Chemical of Potential Concern (COPC) for surface 

soil; manganese for subsurface soil; and bromoform, TCE, antimony, cobalt, iron, and manganese for 

shallow groundwater.  Following additional evaluation, no unacceptable risks were determined for 

hypothetical future residents exposed to COPCs in soil to a depth of 3 feet bgs.  There were no surface 

water or sediment media at Site 43. 
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The TCE concentrations observed in groundwater (at approximately 15 feet bgs) indicate the potential for 

migration of TCE from soil to groundwater; however, a source of this contamination was not found in soil 

during the SSP.   

 

For Building 1041, iron was identified as a COPC for subsurface soil and 1,1-dichloroethane (DCA), TCE, 

antimony, cobalt, manganese, and nickel were identified as COPCs for shallow groundwater.  There were 

no COPCs for surface soil.  Following additional evaluation, no unacceptable risks were determined for 

hypothetical future residents exposed to COPCs in soils to a depth of 3 feet bgs. 

 

Considering the potential unacceptable human health risk from exposure to VOCs in groundwater at the 

Site (Building 1040), the Site was recommended to proceed to an RI and FS.  Additional groundwater 

data were needed to confirm and assess the potential risk from exposure to cobalt in groundwater near 

Building 1041. 
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2.0 FIELD INVESTIGATION ACTIVITIES 

 

2.1 REMEDIAL INVESTIGATION ACTIVITIES 

 

Phase 1 RI fieldwork began at Site 43 in June 2011. The investigation was designed to further 

characterize the nature and extent of contamination, assess human health risks, including the potential 

for subsurface vapors to intrude into buildings, and help determine further corrective action at the Site.  

Field activities conducted during the RI included the following:  

 

• Soil sampling at twelve installed soil borings 

• Seven temporary well/groundwater grab samples 

• Installation of four monitoring wells 

• Well development 

• Six monitoring well groundwater samples 

• Four soil gas samples 

• Slug testing 

• Surveying   

 

The locations of the soil borings, temporary wells, monitoring wells, and soil gas locations are shown on 

Figure 1-4. 

   

2.1.1 Soil Borings and Soil Sampling 

 

During the investigation, 12 soil borings were advanced via a Geoprobe® 6620DT DPT rig using both 

continuous and discrete soil macrocoring methods.  Ten of the 12 soil borings were advanced to the top 

of a dark gray clay confining unit that was encountered from approximately 30 to 35 feet bgs across the 

study area.  Soil cores were screened with a photoionization detector (PID), logged, and visually 

inspected for evidence of contamination.  Soil boring logs are provided as Appendix A 

 

Continuous soil coring consisted of incrementally advancing a 5-foot long soil sampler with a 1-inch 

cutting shoe, without a drive point into the subsurface.  The soil cores were retrieved within a 5-foot by 2 

inch macrocore liner located inside the soil sampler.  This method was utilized to a depth of 28 or 30 feet 

bgs.  Discrete soil cores were collected below 30 ft bgs which consisted of incrementally advancing a 5-

foot soil sampler and liner with a drive point within a 2-inch cutting shoe.  During advancement, control 

rods were inserted into the drill string to prevent the drive point from releasing in the sampler at discrete 

depths.  
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Soil samples were collected from each of the 12 soil borings.  Eleven soil samples (S43SB008 through 

S43SB018) were collected just above the water table and analyzed for VOCs, metals, total cyanide, total 

organic carbon (TOC), explosives, and perchlorate.  Soil samples also were collected just above the 

water table at S43SB019 and S43SB022 and analyzed for VOCs.  Grain size samples were collected at 

S43SB008 (6 to 8 feet bgs), S43SB017 (15 to 17 feet bgs), and S43SB018 (33 to 35 feet bgs).  A bulk 

density sample was collected from 6 to 8 feet bgs at S43SB008 and a shelby tube was collected from the 

dark gray basal clay unit at S43SB011 from 33 to 35 feet bgs.  Three total oxidant demand samples also 

were collected, two within the suspected source area (S43SB019 and S43SB022) and one outside the 

source area (S43SB011), from 13 to 15 feet bgs.  Table 2-1 provides a summary of soil samples and soil 

sample log sheets are provided as Appendix B. 

 

2.1.2 Groundwater Grab Sampling 

 

Seven temporary wells (S43TW06 through S43TW12) were installed using a 4-foot by 1-inch stainless 

steel screen.  Each temporary well was screened within a fine to course sand directly above the dark gray 

basal clay unit.  A peristaltic pump was used to purge the screened interval for a minimum of 30 minutes 

with approximately 2 gallons taken out at each temporary well prior to sampling.  Water quality 

parameters were recorded with a Horiba U-52 meter and LaMotte 2020 turbidity meter.   

 

Six groundwater grab samples were collected.  Temporary well S43TW10 did not produce groundwater.  

The six groundwater grab samples were sent to an offsite lab and analyzed for VOCs, total and filtered 

metals, total cyanide, explosives, and perchlorate.  In addition, field test kits were used to evaluate 

ferrous iron and dense non-aqueous phase liquid (DNAPL) at each of the temporary well locations.  Two 

of the samples (S43TW07 and S43TW09) were also analyzed by the lab for anions; alkalinity; methane, 

ethane, and ethene ; sulfide; and filtered TOC.  Table 2-2 provides a summary the groundwater grab 

samples and Appendix C provides the groundwater grab sample log sheets and the low flow purge data 

sheets. 

 

2.1.3 Monitoring Well Installation and Development 
 

Four monitoring wells (S43MW03 through S43MW06) were installed during the investigation.  The 

monitoring wells were installed with a Geoprobe® 7822DT DPT rig using 6-inch outer diameter (OD) 

hollow stem augers (HSAs) directly above the basal clay within a fine to coarse sand.  Each monitoring 

well was constructed with 2-inch inner diameter (ID) Schedule 40 polyvinyl chloride (PVC) well casing and 

10-feet of PVC well screen (0.010-inch slot).  A sand pack was installed from the total depth to 

approximately 3 feet above the top of the screen using No.1 silica sand.  A 2-foot bentonite seal was 

placed on top of the sand pack and allowed to hydrate before the remainder of the annulus was filled with 
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cement/bentonite grout to ground surface.  Monitoring wells S43MW05 and S43MW06 were completed 

as flush mount wells with concreted pads.  Monitoring wells S43MW03 and S43MW04 were completed as 

stick up wells with a lockable steel protective casing and concrete pad.  Table 2-3 provides a summary of 

the monitoring well construction details and Appendix D provides monitoring well construction log sheets. 

 

Five monitoring wells, existing well S43MW01 and new wells S43MW03 through S43MW06, were 

developed using a submersible pump and manually surging the well screen.  Water quality readings were 

recorded during development and are provided in Appendix D.  Approximately 100 gallons were purged 

out of each monitoring well during development activities. 

 

2.1.4 Groundwater Sampling 

 

Groundwater samples were collected from six monitoring wells (existing wells MW01 and MW02 and new 

wells MW04 through MW06) via low-flow sampling methodology. Water quality parameters measured 

during purging consisted of pH, conductivity, temperature, turbidity, dissolved oxygen, and oxidation- 

reduction potential.  Groundwater samples were collected after parameter stabilization.  Groundwater 

sample log sheets and low-flow purge data sheets are provided in Appendix E.  Groundwater level 

measurements were recorded and are provided in Table 3-1 and Appendix F. 

 

Groundwater samples were sent to an offsite lab for analysis of VOCs, total and filtered metals, total 

cyanide, energetics, and wet chemistry (anions, methane, ethane, ethene, sulfide, alkalinity, and 

dissolved TOC). The sample collected at S43MW02 was analyzed for TCE and total and filtered cobalt.  

Groundwater samples from S43MW01 and S43MW03 through S43MW06 were analyzed for VOCs, total 

and filtered metals, total cyanide, explosives and perchlorate.  Samples collected at S43MW01, 

S43MW02, S43MW04, and S43MW06 were also analyzed for wet chemistry parameters.  In addition to 

the laboratory samples, field test kits were used for ferrous iron and DNAPL at each monitoring well.  A 

groundwater sampling summary is provided in Table 2-2. 

 

2.1.5 Soil Gas Sampling 
 

Three soil gas samples (S43SG01, SG03, and SG04) were collected above the water table on the vicinity 

of Buildings 1040 and 720 (Figure 1-4).  A Geoprobe® rig using an expendable point and the Post-Run 

Tubing (PRT) System was used to collect the soil gas samples.  Three tubing volumes were purged and 

screened using a PID at each location.  A helium leak test was performed at each location to verify 

sample integrity.  Each of the soil gas samples was collected with a 6-liter Summa canister fitted with a 

30-minute regulator.  The samples were sent to an offsite laboratory for VOC analysis (method EPA TO-

15).  The sampling interval was in a tight geologic formation causing the sampling times at S43SG01, 
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S43SG03, and S43SG04 to exceed 30 minutes.  This tight formation likely prevented flowable soil gas at 

S43SG02 (no sample).  Table 2-4 provides a soil gas sample summary and soil gas sample log sheets 

are provided in Appendix G. 

 

2.1.6 Slug Testing 

 

Falling head and rising head slug tests were performed at S43MW01, MW03, and MW05.  An In-Situ 

Level TROLL® transducer was inserted into the screen interval and a 5-foot by 1.5-inch PVC slug was 

used to displace water for each slug test.  The transducer recorded the pressure of the water column over 

time to estimate the hydraulic conductivity of the geologic formation in which the monitoring well was 

screened.  Slug tests analysis sheets are provided in Appendix H.  

 

2.1.7 Surveying 

 

The newly installed monitoring wells and the refurbished S43MW01, were surveyed in August 2011 by a 

Maryland-licensed surveyor.  The horizontal (± to 0.1 foot) coordinates and vertical (± to 0.01 foot) 

elevations were surveyed in North American Datum (NAD) 1983, Maryland State Plane Coordinate 

System relative to the coordinates of established Site benchmarks or the nearest U.S. Geological Survey 

(USGS) benchmark.  The survey results are provided in Appendix I. 

 

2.1.8 Quality Assurance and Investigation Derived Waste  

 

Quality Assurance/Quality Control (QA/QC) samples collected during the investigation include field 

duplicate samples and laboratory Matrix Spike/Matrix Spike Duplicate (MS/MSD) samples.  Equipment 

rinsate blanks and field blank samples were also collected as part of the investigation. 

 

Investigation derived waste (IDW) generated during the investigation consisted of soil cuttings, purge 

water, and decontamination water.  All IDW was containerized in 55-gallon drums.  The temporary 

decontamination pad and temporary IDW drum storage area were located at the NSF-IH waste storage 

area, adjacent to Environmental building.  QA sample log sheets are provided in Appendix J.               
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3.0 SITE CHARACTERISTICS  

 
3.1 SURFACE FEATURES 

 

The Main Area of NSF-IH, located on the Cornwallis Neck Peninsula, is bounded by the Potomac River 

on the northwest, west, and south, Mattawoman Creek to the south and east, and the Town of Indian 

Head to the northeast.   

 

The peninsula is located in the Atlantic Coastal Plain Physiographic Province, approximately 8 to 10 miles 

east of the Fall Line that marks the western extent of the physiographic province (Figure 1-1).  The facility 

has gently rolling to undulating topography with elevations ranging from sea level to more than 100 feet 

above mean sea level (msl).  The higher elevations are on the eastern portion of the facility, and the land 

surface generally slopes to the southwest and southeast.  The portion of NSF-IH along the Potomac River 

is characterized by 20- to 100-foot bluffs.  The portion along Mattawoman Creek is more gently sloping. 

 

Site 43 is a mostly flat industrial area with a few buildings, paved roads, a bunker, and drainage swales.  

A relatively steep earthen, grass-covered bunker is located immediately northwest of the utility pole near 

Building 1041.  The area northeast of this vicinity is covered with mowed grasses and a few trees.  The 

area surrounding the building southwest of Schuyler Road is mostly covered with mowed grasses.  The 

area northeast of Schuyler Road is mostly wooded with a drainage swale cutting northwest to southeast 

through that area.  Drainage swales parallel most of the roads, and many contain standing water.  The 

drainage swale along Schuyler Road, north of Building 1040 (suspect disposal area) flows to the 

southeast.  Refer to the 2009 SSP Report for additional information and Site photographs (Tetra Tech, 

2009). 

 
3.2 GEOLOGY 

 

NSF-IH is underlain by unconsolidated sand, gravel, and clay from the Pleistocene and Cretaceous 

Periods.  The soil in this area consists of silty and sandy loams, with minor amounts of gravel.  The soils 

tend to have low permeability and low shrink-swell potential.   

 

Soil borings installed near Building 1040 indicate that from ground surface to approximately 20 feet bgs 

the geology is comprised primarily of clayey sand and fine grained sand with varying amounts of clay and 

silt.  Some gravel is present at shallow depths near paved roads and buildings.  A medium to coarse 

grained sand was encountered from approximately 20 to 30 feet bgs.  Within this coarse grained unit was 

a 5-foot thick semi-continuous clay confining unit.  A basal clay confining unit was encountered at 

approximately 30 feet bgs across the study area and extends to an unknown depth.  The geologic units 
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vary both laterally and vertically, due to the fluvial depositional environment, and many units swell/pinch 

depending on the direction.  Figure 1-4 shows transects A-A’, B-B’, and C-C’. Figures, 3-1, 3-2, and 3-3, 

show each respective cross-section.  

 

3.3 HYDROGEOLOGY 

 

The shallow groundwater beneath Site 43 is unconfined.  The water table at Site 43 was consistently 

encountered between 6 and 10 feet bgs during previous investigations (see below).  The water table is 

recharged by precipitation that infiltrates the ground surface.  The shallow groundwater flow direction 

could not be determined with the limited data collected during the SSP investigations and this RI; 

however, the potentiometric surface is higher near Building 1040 than Building 1041.    

 

The Building 1041 utility pole is located in a drainage ditch adjacent to Gallery Road.  A drainage ditch is 

located between Building 1040 and Schuyler Road.  These ditches are mostly dry until large precipitation 

events.  Precipitation either infiltrates into the soil or is combined with other runoff from nearby areas.  A 

drainage and groundwater divide (exact location unknown) extending along the NSF-IH Main Area is 

located west of Site 43 nearer the shore of the Potomac River.  Based on the expected presence of this 

divide (and Site topography, including drainage swales), it is assumed that all groundwater at Site 43 

flows to the south or southeast toward Mattawoman Creek (to be determined/confirmed during additional 

investigation activities).  Brown and Root Environmental (1997) reported that combined runoff at the Site 

flows toward and eventually discharges to Mattawoman Creek through a series of drainage ditches and 

storm water pipes.  The discharge point is more than 2,000 feet south of the Site.  Groundwater 

elevations are presented in Table 3-1.  

 

A potentiometric surface map could not be generated with the current RI data.  Figure 3-4 presents the 

groundwater elevations as recorded in August 2011.  The groundwater elevations suggest a radial flow at 

the Site. A potable water line leaking near the Site may be affecting the local water table and actual 

groundwater flow.  Groundwater flow will be further evaluated during the Phase 2 RI investigation.  
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4.0 RESULTS 
   

Groundwater samples were collected and analyzed for VOCs, total and filtered metals, total cyanide, 

explosives, perchlorate, filtered TOC, sulfide, anions, alkalinity, methane, ethane, and ethene.  Soil 

samples were collected and analyzed for VOCS, metals, total cyanide, TOC, explosives, and perchlorate.  

One shelby tube sample, three grain size samples, one bulk density/effective porosity sample, and three 

total oxidant demand samples were collected to evaluate remedial alternatives in the forthcoming FS.  

Three soil gas samples and one outdoor air sample were collected and analyzed for VOCs.  All samples 

were collected in accordance with the Sampling Action Plan (SAP) and sent to an approved lab. The 

laboratory analytical results were validated in accordance with current EPA Region 3 functional guidelines 

(EPA, 1994).  The chain-of-custody records, validation letters, and validated analytical results can be 

found in Appendices K, L, and M, respectively. 

 

4.1 Soils 

 

Twenty-three soil samples were collected from 12 locations. All soil samples were collected above the 

water table (8 feet bgs) and contained elevated concentrations of five VOCs.  The TCE Project Action 

Level (PAL) was exceeded at one location (S43SB017) with a concentration of 3,940 µg/kg. TCE was 

detected at 470 µg/kg and 776 µg/kg at S43SB011 and S43SB018, respectively.  Other soil samples 

contained elevated concentrations of 4-methyl-2-pentanone at 19,100 µg/kg, acetone at 4,660,000 

µg/kilograms (kg), cis-1,2-DCE at 585 µg/kg, and vinyl chloride (VC) at 14.3 µg/kg.  The locations with the 

highest concentrations either bound the length of a northwest-southeast trending ditch (suspected source 

area) or are in the area south of the ditch and north of Building 720.    

 

Explosives were not detected in soil at concentrations exceeding PALs.  PALs were exceeded for 

aluminum, arsenic, chromium, cobalt, iron, and vanadium but the concentrations did not exceed NSF-IH 

background concentrations for these metals (Brown and Root Environmental, 1997).  Table 4-1 and 

Figure 4-1 present a summary of the soil analytical detections and PALs. 

 

4.2 Soil Gas  

 

Three soil gas samples were collected around Buildings 1040 and 720 at approximately 5 feet bgs. An 

attempt was made to collect a fourth soil gas sample (at S43-SG02); however, the soil gas sample could 

not be obtained, likely due to the tight fine grained soils at this location.  Twelve VOCs exceeded the 

PALs in soil gas samples: DCA, 1,4-dioxane, 2-butanone, 2-hexanone, 4-methyl-2-pentanone, acetone, 

benzene, chloromethane, cis-1,2-DCE, xylenes, toluene, and VC.  The EPA Regional Screening Levels 

(RSLs) for residential air were used in evaluating the soil gas results.  The VOCs posing potential concern 
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or impact to indoor air include the following: acetone (690,000 micrograms per cubic meter [µg/m3]), cis-

1,2-DCE (29,000 µg/m3), and VC (30,000 µg/m3). 

 

An outdoor air sample was also collected upwind of the soil gas locations.  PAL exceedances of benzene 

and carbon tetrachloride were observed in this ambient air sample.   

 

Table 4-2 and Figure 4-2 present a summary of the soil gas analytical detections and PALs. 

 

4.3 Groundwater  

 

Twelve groundwater samples were collected, from six permanent monitoring wells and six temporary 

wells during the investigation.  Six VOCs exceeded PALs:  chloroform, cis-1,2-DCE, methylene chloride, 

TCE, and VC.  Chloroform was detected at two locations with one PAL exceedance at S43MW01 (8.32 

µg/liter [L]).  Methylene chloride was detected at three locations with PAL exceedances at two (maximum 

concentration of 9.74 µg/L at S43TW07).  Cis-1,2-DCE was detected at eight of the sample locations with 

PAL exceedances at five  (maximum concentration of 284 µg/L at S43MW01).  TCE was detected at 10 

locations with 7 PAL exceedances (maximum concentration of 10,900 µg/L at S43MW01).  VC was 

detected at 6 locations with PAL exceedances at five locations (maximum concentration of 26.2 µg/L at 

S43TW07).      

 

Groundwater concentrations exceeded PALs for four explosives: 1,3-Dinitrobenzene, 3-nitrotoluene, 

nitroglycerin, and RDX.  1,3-Dintrobenzene was detected at four locations with a PAL exceedance of 

0.421 µg/L at S43TW11.  3-Nitrotoluene was detected at five locations with PAL exceedances at four 

locations (maximum concentration of 3.57 µg/L at S43MW04).  Nitroglycerin was detected at five 

locations with PAL exceedances at three locations (maximum concentration of 32.3 µg/L at S43MW06).  

RDX was detected at seven locations with PAL exceedances at four locations (maximum concentration of 

1.7 µg/L at S43MW06). 

 

Groundwater analytical results along with the PALs are presented in Tables 4-3 and 4-4 and the 

detections are shown on Figure 4-3. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

 

The following conclusions are based on the Phase 1 RI results at Site 43: 

 

• A potential soil source area may exist along the ditch (southside of Schuyler Road) east of the 

suspected disposal area.  

• The extent of groundwater contamination (VOCs, explosives, and metals) near Building 1040 has 

not been delineated. 

• Local groundwater flow near Building 1040 has not been determined. 

• A potable water line leak and other site utilities may be influencing local groundwater flow and 

contaminant migration. 

• VOC detections in soil gas (acetone, cis-1,2-dce, and VC) indicate potential concern for vapor 

intrusion into Building 720 

• The elevated cobalt detection in groundwater at MW002, near Building 1041 was confirmed.  

 

The following are recommendations for the Phase 2 investigation at Site 43: 

 

• Investigate potential soil source area along the ditch, east of the assumed disposal area 

• Delineate groundwater contamination near Building 1040 

• Determine local groundwater flow direction in both portions of Site 43 (Buildings 1040 and 1041) 

• Determine the impact of site utilities on groundwater flow and contaminant migration 

• Further evaluate potential vapor intrusion into Building 720 (indoor air sampling) 

• Further investigate cobalt in groundwater near Building 1041 

 

Based on the results of the Phase 1 RI, further investigation is required to determine nature and extent of 

contamination at Site 43.  To address the data gaps observed in the Phase 1 RI field effort, a SAP 

Addendum has been prepared and included as Appendix N.  This SAP Addendum presents the proposed 

additional sampling for the Phase 2 RI and will be used in conjunction with the original SAP for the 

additional investigation at Site 43. 



 

 R-1  

REFERENCES 

 
Brown and Root Environmental, 1997. Background Investigation Report for Indian Head and Stump Neck 
Annex Naval Surface Warfare Center, Indian Head, Maryland. Prepared for Engineering Field Activity 
Chesapeake, U.S. Navy. December. 
 
E/A&H (ENSAFE/Allen & Hoshall), 1994. Site Inspection Report Phase II Indian Head Division, Naval 
Surface Warfare Center, Indian Head, Maryland. 
 
Hiortdahl, 1990. Changes in Ground-Water Quality Caused by River-Water Intrusion in the Potomac 
Group Aquifer System of Northwestern Charles County, Maryland. Proceedings of the FOCUS 
Conference on Eastern Regional Ground Water Issues. Springfield, Massachusetts. October 17–19, 
1990. 
 
Hiortdahl, S.N, 1997. Geologic Framework, Hydrogeology, and Ground-Water Quality of the Potomac 
Group Aquifer System, Northwestern Charles County, Maryland. U.S. Geological Survey 
Water-Resources Investigation Report 91-4059. 
 
NEESA (Naval Energy and Environmental Support), 1992. Supplemental Preliminary Assessment Report 
Naval Ordnance Station, Indian Head Maryland. (13-021A). 
 
Tetra Tech, 2009. Site Screening Process Report for Site 43 – Toluene Disposal, Naval Support Facility, 
Indian Head, Maryland. October. 
 
Tetra Tech, 2011. Remedial Investiagation Uniform Federal Policy Sampling and Analysis Plan for Site 43 
– Toluene Disposal, Naval Support Facility, Indian Head, Maryland. March. 
 
EPA (U.S. Environmental Protection Agency), 1994. U.S. EPA  National Functional Guidelines for 
Organic Data Review as modified for use in USEPA Region III. September. 
 

 
 
 
 
 
 
 
 
 
 
 
 
  



 

   

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

TABLES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TABLE 2-1
SOIL SAMPLE SUMMARY

SITE 43 - TOLUENE DISPOSAL AREA
NSF INDIAN HEAD, MARYLAND

Sample ID Sample Interval 
(feet bgs) Sampe Date

S43SB008-0608 6-8 6/4/2011 VOCs1, Explosives, Perchlorate, TAL Metals, Total Cyanide, TOC, 
Grain Size, Bulk Density, Effective Porosity

S43SB008-0607 6-7 6/10/2011 VOCs2

S43SB009-0608 6-8 6/4/2011 VOCs1, Explosives, Perchlorate, TAL Metals, Total Cyanide, TOC
S43SB009-0708 7-8 6/10/2011 VOCs2

S43SB009-0708-D 7-8 6/10/2011 VOCs2

S43SB010-0709 7-9 6/3/2011 VOCs, Explosives, Perchlorate, TAL Metals, Total Cyanide, TOC
S43SB011-0709 7-9 6/4/2011 VOCs1, Explosives, Perchlorate, TAL Metals, Total Cyanide, TOC
S43SB011-0709-D 7-9 6/4/2011 VOCs1, Explosives, Perchlorate, TAL Metals, Total Cyanide, TOC
S43SB011-3335 33-35 6/12/2011 Shelby Tube
S43SB011-0507 5-7 6/10/2011 VOCs2

S43SB011Outside1-1315 13-15 6/10/2011 Total Oxidant Demand
S43SB012-0507 5-7 6/11/2011 VOCs, Explosives, Perchlorate, TAL Metals, Total Cyanide, TOC
S43SB012-0507-D 5-7 6/11/2011 VOCs, Explosives, Perchlorate, TAL Metals, Total Cyanide, TOC
S43SB013-0608 6-8 6/3/2011 VOCs, Explosives, Perchlorate, TAL Metals, Total Cyanide, TOC
S43SB014-0709 7-9 6/4/2011 VOCs, Explosives, Perchlorate, TAL Metals, Total Cyanide, TOC
S43SB015-0810 8-10 6/3/2011 VOCs, Explosives, Perchlorate, TAL Metals, Total Cyanide, TOC
S43SB016-0608 6-8 6/5/2011 VOCs1, Explosives, Perchlorate, TAL Metals, Total Cyanide, TOC
S43SB016-0607 6-7 6/12/2011 VOCs2

S43SB017-0608 6-8 6/10/2011 VOCs, Explosives, Perchlorate, TAL Metals, Total Cyanide, TOC
S43SB017-1517 15-17 6/10/2011 Grain Size
S43SB018-0507 5-7 6/10/2011 VOCs, Explosives, Perchlorate, TAL Metals, Total Cyanide, TOC
S43SB018-3234 32-34 6/10/2011 Grain Size
S43SB019-0607 6-7 6/11/2011 VOCs
S43SB019Inside2-1315 13-15 6/11/2011 Total Oxidant Demand
S43SB022-0708 7-8 6/11/2011 VOCs
S43SB022Inside1-1315 13-15 6/11/2011 Total Oxidant Demand

Notes:
bgs : below ground surface
D : Duplicate sample
TAL: Target Analyte List
TOC : Total Organic Carbon
VOC : Volatile Organic Compound
1 VOC sample exceeded holding time due to wrong preservative
2 VOC sample recollected



TABLE 2-2
GROUNDWATER SAMPLE SUMMARY
SITE 43 - TOLUENE DISPOSAL AREA

NSF INDIAN HEAD, MARYLAND

E i d P t

Sample ID
Sample Interval 

(feet bgs)
Sample     

Date TAL Analysis

S43MW01-03 9-19 6/17/2011
VOCs, Total and Filtered TAL Metals, Total Cyanide, 

Explosives, Filtered Perchlorate, Anions and Alkalinity, MEE, 
Sulfide, Dissolved TOC

S43MW02-03 12-22 6/17/2011
TCE, Total and Filtered Cobalt, Total Cyanide, Anions and 

Alkalinity, MEE, Sulfide, Dissolved TOC

S43MW03-01 24-34 6/17/2011 VOCs, Total and Filtered TAL Metals, Total Cyanide, 
Explosives, Filtered Perchlorate

S43MW04-01 23-33 6/17/2011
VOCs, Total and Filtered TAL Metals, Total Cyanide, 

Explosives, Filtered Perchlorate, Anions and Alkalinity, MEE, 
Sulfide, Dissolved TOC

S43MW04-01D 23-33 6/17/2011
VOCs, Total and Filtered TAL Metals, Total Cyanide, 

Explosives, Filtered Perchlorate, Anions and Alkalinity, MEE, 
Sulfide, Dissolved TOC

S43MW05-01 21-31 6/17/2011 VOCs, Total and Filtered TAL Metals, Total Cyanide, 
Explosives, Filtered Perchlorate

S43MW06-01 17-27 6/17/2011
VOCs, Total and Filtered TAL Metals, Total Cyanide, 

Explosives, Filtered Perchlorate, Anions and Alkalinity, MEE, 
Sulfide, Dissolved TOC

S43TW006-2832 28-32 6/11/2011 VOCs, Total and Filtered TAL Metals, Total Cyanide, 
Explosives, Filtered Perchlorate

S43TW007-2327 23-27 6/3/2011
VOCs, Total and Filtered TAL Metals, Total Cyanide, 

Explosives, Filtered Perchlorate, Anions and Alkalinity, MEE, 
Sulfide, Dissolved TOC

S43TW007-2327-D 23-27 6/3/2011
VOCs, Total and Filtered TAL Metals, Total Cyanide, 

Explosives, Filtered Perchlorate, Anions and Alkalinity, MEE, 
Sulfide, Dissolved TOC

S43TW008-2832 28-32 6/5/2011 VOCs, Total and Filtered TAL Metals, Total Cyanide, 
Explosives, Filtered Perchlorate

S43TW009-2125 21-25 6/3/2011
VOCs, Total and Filtered TAL Metals, Total Cyanide, 

Explosives, Filtered Perchlorate, Anions and Alkalinity, MEE, 
Sulfide, Dissolved TOC

S43TW010-2933 29-33 No sample No sample1

S43TW011-3034 30-34 6/10/2011 VOCs, Total and Filtered TAL Metals, Total Cyanide, 
Explosives, Filtered Perchlorate

S43TW012-2630 26-30 6/11/2011 VOCs, Total and Filtered TAL Metals, Total Cyanide, 
E l i Filt d P hl txplos ves, Filtere  erchlora e

Notes:
bgs : below ground surface
D : Duplicate
MEE : Methane, Ethane, Ethene
TA: Target Analyte List
TCE : Trichloroethene
TOC : Total Organic Carbon
VOC : Volatile Organic Compound
1 Temporary well did not yield any groundwater from three seperate attempts



TABLE 2-3
MONITORING WELL CONSTRUCTION DETAILS

SITE 43 - TOLUENE DISPOSAL AREA
NSF INDIAN HEAD, MARYLAND

Monitoring Well ID Installation 
Date

Total Depth 
(feet below 

TOC) 

Screened 
Interval Depth 

(feet bgs) 
Northing* Easting*

Reference 
Elevation TOC 

(feet MSL)

Ground 
Surface 

Elevation 
(feet MSL)

S43MW01 7/15/2005 18.75 9-19 330545 1254737 32.982 33.218
S43MW02 7/14/2005 21.4 12-22 329986 1254243 33.677 34.05
S43MW03 6/4/2011 36.72 24-34 330472 1254533 36.497 33.967
S43MW04 6/5/2011 35 23-33 330590 1254589 35.519 33.226
S43MW05 6/4/2011 30.5 21-31 330713 1254748 33.412 33.855
S43MW06 6/5/2011 27 17-27 330469 1254852 32.838 33.043

Notes:
bgs : below ground surface
MW : Monitoring Well
MSL : Mean Sea Level
TOC : Top of Casing
* Coordinates recorded with GPS in NAD 1983 Sate Plane Maryland US Feet



TABLE 2-4
SOIL GAS SAMPLE SUMMARY

SITE 43 - TOLUENE DISPOSAL AREA
NSF INDIAN HEAD, MARYLAND

Sample ID
Sample Interval 

(feet bgs)
Sample    

Date Collection Method Comments

S43ODA01 - 6/11/2011 8 hour Summa Sample collected in 4 hours and is located on the NE corner 
of Gallery Rd and Schuyler Rd

S43SG01 0-6 6/11/2011 30 minute Summa Sample collected in 1.5 hours and is located in a grass area 
3 feet west of Building 1040

S43SG02 0-6 No sample 30 minute Summa No sample
S43SG02-D 0-6 No sample 30 minute Summa No sample

S43SG03 0-5 6/11/2011 30 minute Summa Sample collected in 1 hour and is located in an asphalt1 area 
3 feet north of Building 720

S43SG04 0-6 6/11/2011 30 minute Summa Sample collected in 1.5 hours and is located in an asphalt1 

area 3 feet north of Building 720

Notes:
bgs : below ground surface
D : Duplicate
1 Aspahlt approximately 3-5 inches thick with approximately 2 inches of gravel beneath



TABLE 3-1
2011 GROUNDWATER ELEVATION SUMMARY

SITE 43 - TOLUENE DISPOSAL AREA
NSF INDIAN HEAD, MARYLAND

Well
Total Depth
(feet below

TOC)

 
 

Screened
Interval Dep

(feet bgs)

 
th 
 

June 2
Water L
(feet be

TOC

011 
evel   
low 
)

Augus
Water 
(feet b

TO

t 2011 
Level   
elow 
C)

Surv
T

(feet

eyed 
OC         
 MSL)

G
Su

Ele
(fee

round 
rface 
vation     
t MSL)

Ju
Wa
(f

ne 2011 
ter Level   

eet MSL)

A
W

ugust 2011 
ater Level   

(feet MSL)

S43MW01 18.75 9-19 6.59 8.27 32.982 33.218 26.39 24.71
S43MW02 21.40 12-22 10.94 11.40 33.677 34.05 22.74 22.28
S43MW03 36.72 24-34 15.94 16.66 36.497 33.967 20.56 19.84
S43MW04 35.00 23-33 9.44 11.01 35.519 33.226 26.08 24.51
S43MW05 30.50 21-31 7.76 9.20 33.412 33.855 25.65 24.21
S43MW06 27.00 17-27 7.15 8.31 32.838 33.043 25.69 24.53

Notes:
bgs : below ground surface
MSL : Mean sea level
TOC : top of casing



TABLE 4-1
ANALYTICAL DETECTIONS - SOIL

SITE 43 - TOLUENE DISPOSAL AREA
NSF INDIAN HEAD, MARYLAND

PAGE 1 OF 2

NSF-IH Background 
Subsurface Soil

Selected PAL 
(1)

Sample Date
Volatile Organics Compounds (µg/kg)
2-BUTANONE - 2,800,000 ND - - ND ND ND ND - - ND ND ND - 564 J ND -
2-HEXANONE - 21,000 ND - - ND ND ND ND - - ND ND ND - 16 ND -
4-METHYL-2-PENTANONE - 530,000 ND - - ND ND ND ND - - ND ND ND - 5,190 J ND -
ACETONE - 6,100,000 20 J - - 14.5 J 13.3 J ND ND - - 12.1 B 12 J ND - 157,000 J 18.3 J -
CIS-1,2-DICHLOROETHENE - 16,000 ND - - ND ND ND ND - - ND ND ND - ND ND -
METHYLENE CHLORIDE - 11,000 ND - - ND ND 9.47 B ND - - ND ND 6.81 J - 8.6 J ND -
TETRACHLOROETHENE - 550 ND - - ND ND 1.65 J ND - - ND ND ND - ND ND -
TOLUENE - 500,000 ND - - ND ND ND ND - - ND ND 1.29 J - ND ND -
TRICHLOROETHENE - 1,600 ND - - ND ND ND 470 - - ND ND ND - ND ND -
VINYL CHLORIDE - 60 ND - - ND ND ND ND - - ND ND ND - ND ND -
Explosives (mg/kg)
1,3-DINITROBENZENE - 0.61 - ND 0.0375 J - - ND - ND ND ND ND ND ND ND - 0.032 J
4-NITROTOLUENE - 30 - ND ND - - ND - 0.064 J ND ND ND ND 0.0234 J ND - 0.0239 J
PERCHLORATE (µg/kg) - 5,500 - 3.86 J ND - - ND - ND 4.84 J ND ND ND 1.08 J ND - ND
Inorganics/Metals (mg/kg)
ALUMINUM 21 400 7 700 5 890 8 690 5 970 8 040 7 100 10 500 8 440 2 180 12 300 10 600 9 680

S43SB008-
0607

S43SB008-
0608

S43SB009-
0608

S43SB009-
0708

S43SB009-
0708-DUP

S43SB010-
0709

S43SB011-
0507DL

S43SB011-
0709

S43SB011-
0709-DUP

S43SB012-
0507

S43SB012-
0507-DUP

S43SB013-
0608

S43SB014-
0709

S43SB015-
0810

S43SB016-
0607

S43SB016-
0608

06/10/2011 06/04/2011 06/04/2011 06/10/2011 06/10/2011 06/03/2011 06/10/2011 06/05/201106/04/2011 06/04/2011 06/11/2011 06/11/2011 06/03/2011 06/04/2011 06/03/2011 06/12/2011

ALUMINUM 21,400 7,700 - 5,890 8,690 - - 5,970 - 8,040 7,100 10,500 8,440 2,180 12,300 10,600 - 9,680
ARSENIC 28.7 0.39 - 1.53 J 3.01 J - - 0.925 J - 2.25 J 5.24 J 2.91 2.92 0.834 J 2.48 J 2.14 L - 1.19
BARIUM 66.5 1,500 - 28.2 J 51.1 J - - 30.8 - 39.6 J 16.7 J 221 165 19 115 J 148 - 55.4
BERYLLIUM 1.5 16 - 0.361 0.777 - - 0.455 J - 0.557 0.613 0.713 0.666 0.295 J 0.855 0.844 - 0.675
CHROMIUM 59.1 0.29 - 8.03 K 15.8 K - - 10 - 13.3 K 14.5 K 16.2 13.4 18.5 15.7 K 13.1 - 14.2 K
COBALT 14.7 2.3 - 3.36 5.28 - - 2.54 - 6.12 5.13 6.16 5.32 1.47 5.45 4.17 - 5.29
COPPER 47.6 310 - 4.8 14 - - 10 - 8.13 11.6 12.1 10.2 7.38 15.3 12.9 - 10.4
IRON 35,200 5,500 - 9,430 14,500 - - 8,670 - 9,380 15,500 9,620 9,590 4,010 10,600 8,630 - 8,290
LEAD 38.6 400 - 5.34 11.6 - - 5.99 - 9.23 9.19 10.7 9.36 5.02 13.3 11.4 - 9.87
MANGANESE 155 160 - 23.3 K 16.9 K - - 11.5 - 28.6 K 30 K 30.9 18.1 23 17 K 10.3 - 9.75 K
MERCURY 0.14 0.56 - 0.0128 J ND - - ND - ND ND ND ND ND 0.0133 J ND - ND
NICKEL 15.9 150 - 6.02 10.3 - - 5.92 - 10.4 9.5 11.2 9.88 5.26 11.8 10.1 - 9.09
SELENIUM 3.8 39 - ND 0.343 J - - ND - 0.223 J 0.258 J ND ND ND ND ND - ND
VANADIUM 102 7.8 - 11.3 K 27.1 K - - 12.7 - 16.4 J 29.9 J 18.3 18 7.53 20.3 J 20.1 - 12.6 K
ZINC 49.7 2,300 - 18.8 K 35.7 K - - 16.9 - 27.8 K 31.4 K 35.2 33.8 9.98 46.6 K 26.3 - 36.2 K
Miscellaneous (mg/kg)
TOTAL ORGANIC CARBON - NA - 1,180 J 1,660 - - 702 J - 1,210 J 900 J 1,260 J 1,690 1,100 J 1,030 J 828 J - 1,020 J
Notes:
- : not analyzed/no value
PAL : Project Action LimitPAL : Project Action Limit
DUP : Duplicate sample
µg/kg : microgram per kilogram
mg/kg : milligram per kilogram
J : Estimated value
B : Compound detected in blank sample
K : Biased high
L : Biased Low
DL : Diluted sample
ND : Not detected
Blank cell indicates no sample taken
Bold values indicate an exceedance of background levels

Note: Complete validated analytical data set can be found in Appendix M

(1) Selected PAL is the lowest (most conservative) of Project Screening 
Levels

Shaded cells indicate exceedances of PALs



TABLE 4-1
ANALYTICAL DETECTIONS - SOIL

SITE 43 - TOLUENE DISPOSAL AREA
NSF INDIAN HEAD, MARYLAND

PAGE 2 OF 2

NSF-IH Background 
Subsurface Soil

Selected PAL 
(1)

Sample Date
Volatile Organics Compounds (µg/kg)
2-BUTANONE - 2,800,000
2-HEXANONE - 21,000
4-METHYL-2-PENTANONE - 530,000
ACETONE - 6,100,000
CIS-1,2-DICHLOROETHENE - 16,000
METHYLENE CHLORIDE - 11,000
TETRACHLOROETHENE - 550
TOLUENE - 500,000
TRICHLOROETHENE - 1,600
VINYL CHLORIDE - 60
Explosives (mg/kg)
1,3-DINITROBENZENE - 0.61
4-NITROTOLUENE - 30
PERCHLORATE (µg/kg) - 5,500
Inorganics/Metals (mg/kg)
ALUMINUM 21 400 7 700

ND ND ND 837
ND ND ND ND
ND ND ND 19,100 J
ND ND 23.6 J 4,660,000
397 ND ND 585
ND ND ND ND
ND ND ND ND
ND ND ND ND

3,940 776 ND ND
ND ND 14.3 ND

ND ND - -
ND ND - -
ND ND - -

7 220 7 260

S43SB022-
0708

S43SB017-
0608

S43SB018-
0507

S43SB019-
0607

06/11/201106/10/2011 06/10/2011 06/11/2011

ALUMINUM 21,400 7,700
ARSENIC 28.7 0.39
BARIUM 66.5 1,500
BERYLLIUM 1.5 16
CHROMIUM 59.1 0.29
COBALT 14.7 2.3
COPPER 47.6 310
IRON 35,200 5,500
LEAD 38.6 400
MANGANESE 155 160
MERCURY 0.14 0.56
NICKEL 15.9 150
SELENIUM 3.8 39
VANADIUM 102 7.8
ZINC 49.7 2,300
Miscellaneous (mg/kg)
TOTAL ORGANIC CARBON - NA
Notes:
- : not analyzed/no value
PAL : Project Action Limit

7,220 7,260 - -
1.28 0.895 - -
33.2 25.6 - -

0.545 0.605 - -
12.7 11.9 - -
5.04 4.71 - -
6.77 9.81 - -

9,110 10,500 - -
8.21 8.1 - -
16.5 15.4 - -
ND ND - -

8.38 8.97 - -
ND ND - -

17.8 16.7 - -
23.1 22.7 - -

588 J 1,130 J - -

PAL : Project Action Limit
DUP : Duplicate sample
µg/kg : microgram per kilogram
mg/kg : milligram per kilogram
J : Estimated value
B : Compound detected in blank sample
K : Biased high
L : Biased Low
DL : Diluted sample
ND : Not detected
Blank cell indicates no sample taken
Bold values indicate an exceedance of background levels

Note: Complete validated analytical data set can be found in Appendix M

(1) Selected PAL is the lowest (most conservative) of Project Screening 
Levels

Shaded cells indicate exceedances of PALs



TABLE 4-2
ANALYTICAL DETECTIONS-SOIL GAS
SITE 43 - TOLUENE DISPOSAL AREA

NSF INDIAN HEAD, MARYLAND

Selected PAL(1)

Sample Date
Volatile Organics Compounds (µg/m3)
1,1,1-TRICHLOROETHANE 520 0.071 J ND 0.24 J ND
1,1-DICHLOROETHANE 1.5 ND 140 0.069 J ND
1,1-DICHLOROETHENE 21 ND ND 0.19 ND
1,2-DICHLOROETHANE 0.094 0.046 J ND 0.07 J ND
1,4-DIOXANE 0.32 ND ND 0.68 J ND
2-BUTANONE 520 6.1 160 J 100 1,600 J
2-HEXANONE 3.1 0.86 J ND 12 ND
4-METHYL-2-PENTANONE 310 ND ND ND 1,600 J
ACETONE 3,200 17 3,100 190 690,000
BENZENE 0.31 0.31 ND 1.1 ND
CARBON DISULFIDE 73 0.55 J ND 2.8 J ND
CARBON TETRACHLORIDE 0.16 0.66 J ND ND ND
CHLOROETHANE 1,000 ND 180 J 0.64 J ND
CHLOROMETHANE 9.4 1.8 100 J 2.3 ND
CIS-1,2-DICHLOROETHENE 6.3 ND 140 59 29,000
ETHYL BENZENE 0.97 0.068 J ND 0.53 ND
FREON 11 73 1.6 ND 1.6 J ND
FREON 12 21 2.6 ND 2.7 ND
METHYLENE CHLORIDE 5.2 0.68 J ND 5 ND
METHYL TERT-BUTYL ETHER 9.4 0.026 J ND 0.083 J ND
m,p-XYLENE 10 0.11 J 100 1.1 ND
o-XYLENE 10 0.055 J ND 0.68 ND
TETRACHLOROETHENE 0.41 0.1 J ND 0.19 J ND
TOLUENE 520 0.52 790 2 ND
TRANS 1 2 DICHLOROETHANE 6 3 ND ND 0 44 J ND

S43ODA01 S43SG03-05 S43SG04-06S43SG01-06

6/11/2011 6/11/2011 6/11/20116/11/2011

TRANS-1,2-DICHLOROETHANE 6.3 ND ND 0.44 J ND
TRICHLOROETHENE 1.2 ND ND 0.33 ND
VINYL CHLORIDE 0.16 ND 30,000 100 ND

Notes:
PAL : Project Action Limit
µg/m3 : micrograms per cubic meter
ND : non-detect
J : Estimated value

Note: Complete validated analytical data set can be found in Appendix M

(1) Selected PAL is the lowest (most conservative) 
of Project Screening Levels

Shaded cells indicate exceedances of PALs



TABLE 4-3
ANALYTICAL DETECTIONS TEMPORARY WELLS

SITE 43 - TOLUENE DISPOSAL AREA
NSF INDIAN HEAD, MARYLAND

Selected 
PALs (1)

S43TW06-   
2832

S43TW07-    
2327

S43TW07-  
2327-DUP

S43TW08-   
2832

S43TW09-    
2125

S43TW11-    
3034

S43TW12-     
2630

Sample Date 06/11/2011 06/03/2011 06/03/2011 06/05/2011 06/03/2011 06/10/2011 06/11/2011
Volatile Organic Compounds (µg/L)
1,1-DICHLOROETHENE 7 ND 4.5 J 4.75 J 0.364 J ND ND ND
ACETONE 550 ND ND ND 10.6 J 55.6 J ND ND
CIS-1,2-DICHLOROETHENE 7.3 4.49 56.5 61.3 21.8 2.61 J ND ND
METHYLENE CHLORIDE 4.8 ND 7.7 J 9.74 J 0.748 J 4.84 J ND ND
TRICHLOROETHENE 2 53.9 923 1,010 41.9 563 1.68 ND
VINYL CHLORIDE 0.016 0.724 J 26.2 25.8 16.2 ND ND ND
Other/Dissolved Gases (µg/L)
ETHANE 2 - 10.3 J 11.5 J - ND - -
ETHENE 1 - 8.89 10.3 - ND - -
METHANE 1 - 196 J 235 J - 46.4 J - -
Explosives(µg/L)
1,3-DINITROBENZENE 0.37 ND ND ND ND ND 0.421 J ND
2-NITROTOLUENE 0.31 ND ND ND ND 0.11 J ND ND
3-NITROTOLUENE 0.37 ND 0.898 J 0.708 J 0.156 J ND ND 0.811 J
4-AMINO-2,6-DINITROTOLUENE 7.3 ND 0.176 J 0.177 J ND 0.0873 J ND ND
4-NITROTOLUENE 4.2 ND ND 0.401 J 0.146 J ND ND ND
HMX 180 ND ND ND ND ND 1.33 J ND
NITROGLYCERIN 0.37 ND ND ND ND ND 0.639 J 0.341 J
RDX 0.61 0.37 J 0.628 P 0.616 J 0.49 J 0.763 ND ND
Total Inorganics/Metals (µg/L)
ALUMINUM 3,700 21,900 23,700 24,300 21,500 13,900 27,100 20,500
ARSENIC 0.045 12.9 11.7 J 11.8 J 28.8 13.8 L 43.5 39.2
BARIUM 730 234 295 301 316 208 267 243
BERYLLIUM 4 2.38 2.53 J 2.54 J 4.11 J 1.99 J 1.98 J 1.76 J
CHROMIUM 0.043 141 53.2 53.6 75.7 78.5 126 239
COBALT 1.1 29.5 28.3 29.6 132 11.4 J 32.3 29.6
COPPER 150 99.2 93.5 98.2 91.8 87 93.7 163
IRON 2,600 52,800 K 58,200 58300 58,500 61,300 58,200 K 68,500 K
LEAD 15 42.6 48.1 48.7 41.9 43.4 38.7 32
MANGANESE 73 811 610 618 678 485 418 507
MERCURY 0.057 0.125 J 0.261 0.25 0.36 0.0857 J 0.236 0.206
NICKEL 73 34 23.1 23.8 112 15 L 64.9 85.6
SELENIUM 18 ND ND ND ND ND 6.49 2.92
VANADIUM 3.7 101 80.2 82.2 104 64.8 91 78.6
ZINC 1,100 66 99.3 104 312 42 103 129
Filtered Inorganics/Metals (µg/L)
ALUMINUM 3,700 3,150 11,400 J 2,740 J 2,150 42.2 J 373 1,340
ARSENIC 0.045 2.97 7.17 K 2.86 J 5.84 J 7.59 L 3.74 4.53
BARIUM 730 93.4 173 J 106 J 93.7 108 J 92.2 90.9
BERYLLIUM 4 0.386 J 1.11 J ND ND ND ND ND
CHROMIUM 0.043 16.3 23.8 J 5.59 J 9.44 J ND 1.83 J 15.3
COBALT 1.1 14.2 14.7 J 7.12 J 17.8 2.5 J ND 2.2 J
COPPER 150 11.9 38.9 J 9.23 J 9.53 J ND ND 9.95
IRON 2,600 28,300 K 48,200 39,900 32,500 47,200 23,700 K 24,200 K
LEAD 15 5.6 18.7 J 4.78 J 3.72 J ND ND 1.12 L
MANGANESE 73 566 550 472 491 475 270 274
MERCURY 0.057 ND 0.0825 J ND ND ND ND ND
NICKEL 73 8.43 12.7 J 5.2 J 17.9 8.06 J 4.4 10.2
VANADIUM 3.7 14.9 38 J 9.44 J 11.9 J ND 1.54 J 5.39
ZINC 1,100 10.9 42.5 J 12.2 J 33.1 17.4 J 2.72 J 11.4
Other/Wet Chemistry (mg/L)
ALKALINITY 50 - 27.4 41 - 41.8 - -
CHLORIDE 10 - 41.7 41 - 54 - -
NITRATE-N 1 - 0.043 J ND - ND - -
SULFATE 20 - 11.8 11.2 - 0.926 J - -
TOTAL ORGANIC CARBON 20 - 1.86 J 4.33 J - 3.86 - -
Notes:
- : not analyzed/no value
PAL : Project Action Limit
DUP : Duplicate sample
µg/L : microgram per liter
mg/L : milligram per liter
ND : Not detected
J : Estimated value
K : Biased High
L : Biased Low
Shaded cells indicate exceedances of PALs
(1) Selected PAL is the lowest (most conservative) of 
Project Screening Levels
Note: Complete validated analytical data set can be found in Appendix M



TABLE 4-4
ANALYTICAL DETECTIONS-MONITORING WELLS

SITE 43 - TOLUENE DISPOSAL AREA
NSF INDIAN HEAD, MARYLAND

ALUMINUM 3 700 1 550 22 5 J 18 2 J 14 1 J 1 090 4 050

VANADIUM

Selected 
PALs (1) S43MW01-03 S43MW02-03 S43MW03-01 S43MW04-01 S43MW04-

01DUP S43MW05-01 S43MW06-01

Sample Date 06/17/2011 06/17/2011 06/17/2011 06/17/2011 06/17/2011 06/17/2011 06/17/2011
Volatile Organic Compounds (µg/L)
1,1,1-TRICHLOROETHANE 200 ND - ND ND ND ND ND
1,1-DICHLOROETHANE 2.4 ND - ND ND ND ND ND
1,1-DICHLOROETHENE 7 ND - ND 2.56 J 2.43 J ND ND
CHLOROFORM 0.19 8.32 J - ND ND ND ND ND
CHLOROMETHANE 19 ND - 6.35 5.05 ND 3.41 ND
CIS-1,2-DICHLOROETHENE 7.3 284 - 0.896 J 152 156 ND 41.6
TRICHLOROETHENE 2 10,900 0.398 J 1.74 699 682 ND 1,130
VINYL CHLORIDE 0.016 ND - 1.16 15.7 14.1 ND ND
Other/Dissolved Gases (µg/L)
ETHANE 2 15.8 J ND 60.6 J ND 2.94 J
ETHENE 1 ND ND 11.5 J ND ND
METHANE 1 687 J ND 623 J 5.14 J 257 J
Explosives(µg/L)
1,3-DINITROBENZENE 0.37 0.15 J - ND ND ND 0.131 J 0.244 J
2-NITROTOLUENE 0.31 0.236 J - ND ND ND ND ND
3-NITROTOLUENE 0.37 0.723 J - ND 2.91 3.57 J ND ND
2-AMINO-4,6-DINITROTOLUENE 7.3 0.274 J - ND ND ND ND ND
4-AMINO-2,6-DINITROTOLUENE 7.3 ND - ND ND ND 0.0929 J 0.128 J
4-NITROTOLUENE 4.2 ND - ND ND ND ND 0.195 J
HMX 180 ND - ND 0.125 J 0.125 J ND 0.904
NITROGLYCERIN 0.37 25.2 J - 0.262 J ND ND ND 32.3 J
RDX 0.61 ND - ND 0.212 J 0.415 J 0.0886 J 1.7 J
PERCHLORATE 2.6 0.251 J - ND 0.244 J ND ND ND
Total Inorganics/Metals (µg/L)
ALUMINUM 3 700, 1 550, - 22 5. J 18 2. J 14 1. J 1 090, 4 050,
ARSENIC 0.045 2.65 - 16.9 1.72 J 1.7 J 1.58 J 2.76
BARIUM 730 30.8 - 132 96.6 90.9 106 138
BERYLLIUM 4 0.385 J - ND ND ND 0.386 0.536 J
CADMIUM 1.8 0.558 J - ND ND ND ND ND
CHROMIUM 0.043 11.6 - ND ND ND 2.76 9.79
COBALT 1.1 9.03 70.4 4.25 24.7 23.4 31.1 40.7
COPPER 150 14.3 - ND ND ND 2.92 9.93
IRON 2,600 2,420 K - 42,600 K 16,600 K 16,200 K 10,400 35,800 K
LEAD 15 4.57 - ND ND ND 1.41 L 3.73
MANGANESE 73 101 - 602 409 383 345 611
NICKEL 73 11.7 - 0.875 J 14.3 14.0 25.5 28.8
SELENIUM 18 0.786 J - ND ND ND ND ND
VANADIUM 3.7 14.2 - ND ND ND 4.61 15.7
ZINC 1,100 102 - 11.6 14.8 13.2 38.3 33.2
Filtered Inorganics/Metals (µg/L)
ALUMINUM 3,700 195 - 16.2 J ND ND 26.5 J 17.0 J
ARSENIC 0.045 2.13 J - 15.2 1.67 J 1.53 J 1.22 J 2.09 J
BARIUM 730 25.3 - 129 91.9 94.1 110 126
BERYLLIUM 4 ND - ND ND ND ND ND
CADMIUM 1.8 0.427 J - ND ND ND ND ND
CHROMIUM 0.043 6.58 - ND ND ND ND ND
COBALT 1.1 8.28 73.5 4.21 23.9 24.5 33.5 35.4
COPPER 150 8.94 - ND ND ND ND ND
IRON 2,600 768 K - 38,600 15,900 K 16,400 K 10,900 34,800 K
LEAD 15 0.444 J - ND ND ND ND ND
MANGANESE 73 90 - 572 394 396 383 616
NICKEL 73 10.2 - ND 14.4 14.5 27.7 24.9
SELENIUM 18 0.916 J - ND ND ND ND ND
VANADIUM 3 73.7 9 489.48 - NDND NDND NDND NDND NDND
ZINC 1,100 60.6 - 11.5 14.1 13.9 36 13.9
Other/Wet Chemistry (mg/L)
CHLORIDE 10 32.3 125 - 39.2 39.4 - 57
NITRATE-N 1 0.845 J 0.388 J - ND ND - ND
NITRITE-N 1 0.059 J ND - ND ND - ND
SULFATE 20 34.2 14 - 5.82 5.93 - 4.96
TOTAL ORGANIC CARBON 20 9.41 1.77 - 1.71 1.76 - 3.08

Notes:
- : not analyzed/no value
PAL : Project Action Limit
DUP : Duplicate sample
µg/L : micrograms per liter
mg/L : milligram per liter
ND : Non-detect
J : Estimated value
K : Biased High
L : Biased Low
Shaded cells indicate exceedances of PALs
(1) Selected PAL is the lowest (most conservative) of 
Project Screening Levels
Note: Complete validated analytical data set can be found in Appendix M
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Soil Analytical Detections
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S43SB008-0607
                                             06/11
VOCs µg/kg         
Acetone                                20 J

S43SB009-0708
                                             06/11   06/11
VOCs µg/kg                                     DUP
Acetone                              14.5 J    13.3 J

S43SB022-0708
                                             06/11 
VOCs µg/kg      
4-Methyl-2-Pentanone        19,100 J        
Acetone                            4,660,000 
Cis-1,2-Dichloroethene        585             

S43SB019-0607
                                             06/11
VOCs µg/kg         
Acetone                                23.6 J
Vinyl Chloride                        14.3

S43SB010-0709
                                             06/11
VOCs µg/kg         
(none detected)

S43SB011-0507
                                             06/11
VOCs µg/kg         
Trichloroethene                   470 

S43SB012-0507
                                             06/11   06/11
VOCs µg/kg                                     DUP
Acetone                             12.1 B     12 J

S43SB013-0608
                                             06/11
VOCs µg/kg         
(none detected)

S43SB015-0810
                                             06/11
VOCs µg/kg         
4-Methyl-2-Pentanone       5,190
Acetone                         157,000 J

S43SB016-0607
                                          06/11
VOCs µg/kg         
Acetone                             18.3 J

S43SB017-0608
                                             06/11
VOCs µg/kg         
Cis-1,2-Dichloroethene       397 
Trichloroethene                 3,940 

S43SB018-0507
                                             06/11
VOCs µg/kg         
Trichloroethene                    776 

Galle
ry R

d

Schulyer Rd

Ditch

Ditch

BLDG 720

BLDG 1040

Notes:
J=estimated value
VOCs=volatile organic compounds
µg/kg-microgram per kilogram
DUP=duplicate
Bold=Exceedances of Project Action Levels
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Soil Gas Analytical Detections
Site 43 Toluene Disposal Area

Naval Support Facility Indian Head
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FIGURE 4-2
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³S43SG01-06
                                        06/11
VOCs µg/m3         
1,1-Dichloroethane         140
Chloromethane               100 J
CIS-1,2-Dichloroethene  140
m,p-Xylene                      100 
Toluene                            790
Vinyl Chloride               30,000

S43SG03-05
                                        06/11
VOCs µg/m3         
1,4-Dioxane                  0.68 J
2-Hexanone                    12
Benzene                         1.1
cis-1,2-Dichloroethene   59 
Vinyl Chloride                100S43SG04-06

                                        06/11
VOCs µg/m3         
2-Butanone                    1,600 J
4-methyl-2-pentanone   1,600 J
Acetone                          690,000
cis-1,2-Dichloroethene   29,000 

S43ODA01
                                        06/11
VOCs µg/m3         
Benzene                         0.31
Carbon Tetrachloride      0.66 J

BL
DG

 72
0

BLDG 1040

Galle
ry 

Rd

Schulyer Rd

Ditch
Ditch

Notes:
J=estimated value
VOCs=volatile organic compounds
µg/m3-microgram per cubic meter of air
Bold=Exceedances of Project Action Levels
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Groundwater Analytical Detections
Site 43 Toluene Disposal Area

Naval Support Facility Indian Head
Indian Head, Maryland

FIGURE 4-3
112G00771
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³
S43MW01-03
                                             06/11
VOCs µg/L         
Chloroform                            8.32 J
CIS-1,2-Dichloroethene        284 
Trichloroethene                    10,900
Explosives µg/L    
1,3-Dinitrobenzene                0.15 J
3-Nitrotoluene                       0.723 J
Nitroglycerin                          25.2 J
Metals µg/L    
Arsenic                                  2.65
Cobalt                                    9.03
Iron                                     2,420 K
Manganese                            101

S43MW02-03
                                             06/11
VOCs µg/L         
Trichloroethene                   0.398 J
Explosives µg/L                      
(not analyzed)
Metals µg/L    
Cobalt                                    70.4

S43MW03-01
                                             06/11
VOCs µg/L         
CIS-1,2-Dichloroethene        0.896 J
Trichloroethene                    1.74
Vinyl Chloride                        1.16
Explosives µg/L    
Nitroglycerin                          0.262 J
Metals µg/L    
Arsenic                                  16.9
Cobalt                                    4.25
Iron                                     42,600
Manganese                            602

S43MW04-01
                                             06/11      06/11 DUP
VOCs µg/L         
CIS-1,2-Dichloroethene        152         156 
Trichloroethene                     699         682 
Vinyl Chloride                        15.7        14.1 
Explosives µg/L    
3-Nitrotoluene                       2.91        3.57 J
RDX                                 0.212 J       0.415 J
Metals µg/L    
Arsenic                                 1.72           1.7 
Cobalt                                  24.7           23.4
Iron                                   16,600 k     16,200 k
Manganese                          409            383
 

S43MW06-01
                                             06/11
VOCs µg/L         
CIS-1,2-Dichloroethene        41.6 
Trichloroethene                    1,130 
Explosives µg/L    
1,3-Dinitrobenzene                0.244 J
Nitroglycerin                          32.3 J
RDX                                      1.7 J
Metals µg/L    
Arsenic                                  2.76 
Cobalt                                    40.7
Iron                                      35,800 k
Manganese                            611

S43TW06-2832
                                             06/11
VOCs µg/L         
CIS-1,2-Dichloroethene        4.49
Trichloroethene                    53.9
Vinyl Chloride                      0.724 J
Explosives µg/L    
RDX                                      0.37 J

S43TW07-2327
                                             06/11    06/11 DUP
VOCs µg/L         
CIS-1,2-Dichloroethene        56.5        61.3
Methylene Chloride               7.7 J      9.74 J
Trichloroethene                    923         1,010
Vinyl Chloride                        26.2        25.8
Explosives µg/L    
3-Nitrotoluene                     0.898 J     0.708 J
RDX                                   0.628 P     0.616 J

S43TW08-2832
                                             06/11
VOCs µg/L         
CIS-1,2-Dichloroethene       21.8
Methylene Chloride              0.748 J
Trichloroethene                   41.9
Vinyl Chloride                      16.2
Explosives µg/L    
3-Nitrotoluene                     0.156 J
RDX                                   0.49 J

S43TW09-2125
                                             06/11
VOCs µg/L         
CIS-1,2-Dichloroethene      2.61 J
Methylene Chloride             4.84 J
Trichloroethene                  563
Explosives µg/L    
RDX                                   0.763 S43TW11-3034

                                             06/11
VOCs µg/L         
Trichloroethene                   1.68
Explosives µg/L    
1,3-Dinitrobenzene              0.421 J
Nitroglycerin                         0.639 J

S43TW12-2630
                                             06/11
VOCs µg/L                           
(none detected)
3-Nitrotoluene                      0.811 J
Nitroglycerin                         0.341 J

Notes:
J=estimated value
VOCs=volatile organic compounds
µg/L-microgram per liter
DUP=duplicate
Bold=Exceedances of Project 
Action Levels

BLDG 1041
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S43MW05-01
                                             06/11
VOCs µg/L        
(none detected)
Explosives µg/L    
1,3-Dinitrobenzene                0.131 J
Metals µg/L    
Arsenic                                  1.50 J
Cobalt                                    31.1
Iron                                     19,400
Manganese                            345
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Appendix I
Survey Data

Site 43 - Toluene Disposal Area
NSF Indian Head, Maryland

Point  Id. North East Elev. @ Gnd Elev. @ Top Case Description Elev. @ Gnd Elev. @ Top Case
Local (BASE) Local (BASE)

IH43_MW01 330542.477 1254738.81 33.218 32.982 mwell 34.218 33.982
IH43_MW01A 330542.591 1254738.766 32.982 sdinv 32.982 0
IH43_MW02 329983.522 1254244.252 34.05 33.677 mwell 34.05 33.677
IH43_MW02A 329983.415 1254244.233 33.677 sdinv 33.677 0
IH43_MW03 330469.721 1254534.708 33.967 36.497 mwell 33.967 36.497
IH43_MW04 330588.308 1254591.08 33.226 35.519 mwell 33.226 35.519
IH43_MW04A 330589.346 1254590.885 35.519 sdinv 35.519 0
IH43_MW05 330710.769 1254749.063 33.855 33.412 mwell 33.855 33.412
IH43_MW05A 330710.835 1254748.959 33.412 sdinv 33.412 0
IH43_MW06 330466.787 1254853.12 33.043 32.838 mwell 33.043 32.838
IH43_MW06A 330466.7 1254853.099 32.838 sdinv 32.838 0
IH43_TW06 330609.119 1254626.888 32.727 twell 32.727
IH43_TW07 330584.804 1254679.093 33.241 twell 33.241
IH43_TW08 330549.035 1254648.491 33.353 twell 33.353
IH43_TW11 330514.18 1254781.634 32.799 twell 32.799
IH43_TW12 330525.708 1254800.612 33.191 twell 33.191

Difference
IH_0314 331132.887 1254587.266 35.479 GPS 36.439 -0.96
IH_1167 330812.523 1255205.355 36.574 GPS 37.559 -0.985
IH_1217 330084.341 1254338.032 32.924 GPS 33.98 -1.056
907 330422.774 1254958.434 33.812 tr
MAPS51 330598.002 1254645.11 32.919 tr

Vertical Adjustment difference -1

Notes:
Moody and Associates survey data August 2011
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APPENDIX K 
CHAIN OF CUSTODY RECORDS 
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Appendix M
Validated Air Analytical Results

NSF Indian Head, Maryland

LOCATION
SAMPLE ID
SAMPLE DATE
TOP DEPTH
BOTTOM DEPTH
VOLATILE ORGANICS FOR AIR REPORTED IN METERS 
CUBED (UG/M3)
1,1,1-TRICHLOROETHANE 0.071 J 45 U 0.24 J 1000 U
1,1,2,2-TETRACHLOROETHANE 0.044 U 56 U 0.088 U 1300 U
1,1,2-TRICHLOROETHANE 0.029 U 45 U 0.058 U 1000 U
1,1,2-TRICHLOROTRIFLUOROETHANE 0.56 U 63 U 1.1 U 1400 U
1,1-DICHLOROETHANE 0.029 U 140 0.069 J 760 U
1,1-DICHLOROETHENE 0.029 U 33 U 0.19 740 U
1,2,4-TRICHLOROBENZENE 1.3 U 140 U 2.6 U 3100 U
1,2-DIBROMO-3-CHLOROPROPANE 7 U 800 U 14 U 18000 U
1,2-DIBROMOETHANE 0.56 U 63 U 1.1 U 1400 U
1,2-DICHLOROBENZENE 0.44 U 50 U 0.88 U 1100 U
1,2-DICHLOROETHANE 0.046 J 33 U 0.07 J 760 U
1,2-DICHLOROPROPANE 0.34 U 38 U 0.67 U 860 U
1,4-DICHLOROBENZENE 0.44 U 50 U 0.88 U 1100 U
1,4-DIOXANE 0.27 U 67 U 0.68 J 1500 U
2-BUTANONE 6.1 160 J 100 1600 J
2-HEXANONE 0.86 J 76 U 12 1700 U
4-METHYL-2-PENTANONE 0.3 U 76 U 0.6 U 1600 J
ACETONE 17 3100 190 690000
BENZENE 0.31 26 U 1.1 600 U
BROMODICHLOROMETHANE 0.49 U 55 U 0.98 U 1200 U
BROMOFORM 0.75 U 85 U 1.5 U 1900 U
BROMOMETHANE 0.45 U 32 U 0.91 U 730 U
CARBON DISULFIDE 0.55 J 26 U 2.8 J 580 U
CARBON TETRACHLORIDE 0.66 J 52 U 0.92 U 1200 U
CHLOROBENZENE 0.34 U 38 U 0.67 U 860 U
CHLORODIBROMOMETHANE 0.62 U 70 U 1.2 U 1600 U
CHLOROETHANE 0.31 U 180 J 0.64 J 1100 U
CHLOROFORM 0.36 U 40 U 0.71 U 910 U
CHLOROMETHANE 1.8 100 J 2.3 870 U
CIS-1,2-DICHLOROETHENE 0.029 U 140 59 29000
CYCLOHEXANE 0.25 U 28 U 0.5 U 640 U
DICHLORODIFLUOROMETHANE 2.6 41 U 2.7 920 U
ETHYLBENZENE 0.068 J 36 U 0.53 810 U
ISOPROPYLBENZENE 0.36 U 40 U 0.72 U 920 U
M+P-XYLENES 0.11 J 100 1.1 810 U
METHYL ACETATE 2.2 U 250 U 4.4 U 5700 U
METHYL TERT-BUTYL ETHER 0.026 J 30 U 0.083 J 670 U
METHYLENE CHLORIDE 0.68 J 29 U 5 650 U
O-XYLENE 0.055 J 36 U 0.68 810 U
STYRENE 0.31 U 35 U 0.62 U 800 U
TETRACHLOROETHENE 0.1 J 56 U 0.19 J 1300 U
TOLUENE 0.52 790 2 700 U
TRANS-1,2-DICHLOROETHENE 0.029 U 33 U 0.44 J 740 U
TRICHLOROETHENE 0.029 U 44 U 0.33 1000 U
TRICHLOROFLUOROMETHANE 1.6 46 U 1.6 J 1000 U
VINYL CHLORIDE 0.015 U 30000 100 1100 U

-9999 6 5 6
-9999 6 5 6

20110611 20110611 20110611 20110611

S43ODA01 S43SG01 S43SG03 S43SG04
S43ODA01 S43SG0106 S43SG0305 S43SG0406
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Validated Groundwater Analytical Results

NSF Indian Head, Maryland
Page 1 of 4

LOCATION
SAMPLE ID
SAMPLE DATE
TOTAL METALS (UG/L)
ALUMINUM 1550 NA 22.5 J 18.2 J 14.1 J 1090 4050 21900 23700 24300
ANTIMONY 2 U NA 2 U 2 U 2 U 2 U 2 U 2.5 U 10 U 10 U
ARSENIC 2.65 NA 16.9 1.72 J 1.7 J 1.58 J 2.76 12.9 11.7 J 11.8 J
BARIUM 30.8 NA 132 96.6 90.9 106 138 234 295 301
BERYLLIUM 0.385 J NA 0.5 U 0.5 U 0.5 U 0.386 J 0.536 J 2.38 2.53 J 2.54 J
CADMIUM 0.558 J NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1.25 U 2.5 U 2.5 U
CHROMIUM 11.6 NA 1 U 1 U 1 U 2.76 9.79 141 53.2 53.6
COBALT 9.03 70.4 4.25 24.7 23.4 31.1 40.7 29.5 28.3 29.6
COPPER 14.3 NA 2 U 2 U 2 U 2.92 9.93 99.2 93.5 98.2
IRON 2420 K NA 42600 K 16600 K 16200 K 10400 35800 K 52800 K 58200 58300
LEAD 4.57 NA 0.75 UL 0.75 UL 0.75 UL 1.41 L 3.73 42.6 48.1 48.7
MANGANESE 101 NA 602 409 383 345 611 811 610 618
MERCURY NA NA NA NA NA NA NA 0.125 J 0.261 0.25
NICKEL 11.7 NA 0.875 J 14.3 14 25.5 28.8 34 23.1 23.8
SELENIUM 0.786 J NA 1.25 U 1.25 U 1.25 U 1.25 U 1.25 U 2.5 U 6.25 UL 6.25 UL
SILVER 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.5 U 2.5 U 2.5 U
THALLIUM 1 UL NA 1 UL 1 UL 1 UL 1 UL 1 UL 2 UL 5 U 5 U
VANADIUM 14.2 NA 2.5 U 2.5 U 2.5 U 4.61 15.7 101 80.2 82.2
ZINC 102 NA 11.6 14.8 13.2 38.3 33.2 66 99.3 104
DISSOLVED METALS (UG/L)
ALUMINUM 195 NA 16.2 J 25 U 25 U 26.5 J 17 J 3150 11400 J 2740 J
ANTIMONY 2 U NA 2 U 2 U 2 U 2 U 2 U 2.5 U 4 U 4 U
ARSENIC 2.13 J NA 15.2 1.67 J 1.53 J 1.22 J 2.09 J 2.97 7.17 K 2.86 J
BARIUM 25.3 NA 129 91.9 94.1 110 126 93.4 173 J 106 J
BERYLLIUM 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.386 J 1.11 J 1 U
CADMIUM 0.427 J NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1.25 U 1 U 1 U
CHROMIUM 6.58 NA 1 U 1 U 1 U 1 U 1 U 16.3 23.8 J 5.59 J
COBALT 8.28 73.5 4.21 23.9 24.5 33.5 35.4 14.2 14.7 J 7.12 J
COPPER 8.94 NA 2 U 2 U 2 U 2 U 2 U 11.9 38.9 J 9.23 J
IRON 768 K NA 38600 15900 K 16400 K 10900 34800 K 28300 K 48200 39900
LEAD 0.444 J NA 0.75 UL 0.75 UL 0.75 UL 0.75 UL 1.5 UL 5.6 18.7 J 4.78 J
MANGANESE 90 NA 572 394 396 383 616 566 550 472
MERCURY NA NA NA NA NA NA NA 0.2 U 0.0825 J 0.2 U
NICKEL 10.2 NA 1.5 U 14.4 14.5 27.7 24.9 8.43 12.7 J 5.2 J
SELENIUM 0.916 J NA 1.25 U 1.25 U 1.25 U 1.25 U 1.25 U 2.5 U 2.5 U 2.5 U
SILVER 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.5 U 1 U 1 U
THALLIUM 1 UL NA 1 UL 1 UL 1 UL 1 UL 1 UL 2 UL 2 U 2 U
VANADIUM 9.48 NA 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 14.9 38 J 9.44 J
ZINC 60.6 NA 11.5 14.1 13.9 36 13.9 10.9 42.5 J 12.2 J
EXPLOSIVES (UG/L)
1,3,5-TRINITROBENZENE 0.15 U NA 0.15 U 0.15 U 0.16 U 0.157 U 0.168 U 0.157 UJ 0.157 U 0.15 U
1,3-DINITROBENZENE 0.15 J NA 0.15 U 0.15 U 0.16 U 0.131 J 0.244 J 0.157 UJ 0.157 U 0.15 U
2,4,6-TRINITROTOLUENE 0.15 U NA 0.15 U 0.15 U 0.16 U 0.157 U 0.168 U 0.157 UJ 0.157 U 0.15 U
2,4-DINITROTOLUENE 0.15 U NA 0.15 U 0.15 U 0.16 U 0.157 U 0.168 U 0.157 UJ 0.157 U 0.15 U
2,6-DINITROTOLUENE 0.15 U NA 0.15 U 0.15 U 0.16 U 0.157 U 0.168 U 0.157 UJ 0.157 U 0.15 U
2-AMINO-4,6-DINITROTOLUENE 0.274 J NA 0.15 U 0.15 U 0.16 U 0.157 U 0.168 U 0.157 UJ 0.157 U 0.15 U
2-NITROTOLUENE 0.236 J NA 0.15 U 0.15 U 0.16 U 0.157 U 0.168 U 0.157 UJ 0.157 U 0.15 U
3-NITROTOLUENE 0.723 J NA 0.15 U 2.91 3.57 J 0.157 U 0.168 U 0.157 UJ 0.898 J 0.708 J
4-AMINO-2,6-DINITROTOLUENE 0.15 U NA 0.15 U 0.15 U 0.16 U 0.0929 J 0.128 J 0.157 UJ 0.176 J 0.177 J
4-NITROTOLUENE 0.15 U NA 0.15 U 0.15 U 0.16 U 0.157 U 0.195 J 0.157 UJ 0.157 U 0.401 J
HMX 0.15 U NA 0.15 U 0.125 J 0.125 J 0.157 U 0.904 0.157 UJ 0.157 U 0.15 U
NITROBENZENE 0.15 U NA 0.15 U 0.15 U 0.16 U 0.157 U 0.168 U 0.157 UJ 0.157 U 0.15 U
NITROGLYCERIN 25.2 J NA 0.262 J 0.374 U 0.4 U 0.392 U 32.3 J 0.392 UJ 0.392 U 0.374 U
NITROGUANIDINE 72 UJ NA 5 U 5 U 5 U 5 U 5 U 10 UJ 5 U 5 U
RDX 0.15 U NA 0.15 U 0.212 J 0.415 J 0.0886 J 1.7 J 0.37 J 0.628 J 0.616 J
TETRYL 0.15 U NA 0.15 U 0.15 U 0.16 U 0.157 U 0.168 U 0.157 UJ 0.157 U 0.15 U
MISCELLANEOUS PARAMETERS (UG/L)
PERCHLORATE 0.251 J NA 0.2 U 0.244 J 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
MISCELLANEOUS PARAMETERS (MG/L)
ALKALINITY NA NA NA NA NA NA NA NA 27.4 41
CHLORIDE 32.3 125 NA 39.2 39.4 NA 57 NA 41.7 41
CYANIDE 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.02 U 0.01 U 0.01 U
DISSOLVED ORGANIC CARBON 9.41 1.77 NA 1.71 1.76 NA 3.08 NA NA NA
NITRATE-N 0.845 J 0.388 J NA 0.1 UJ 0.1 UJ NA 0.1 UJ NA 0.043 J 0.1 U
NITRITE-N 0.059 J 0.1 UJ NA 0.1 UJ 0.1 UJ NA 0.1 UJ NA 0.1 U 0.1 U
SULFATE 34.2 14 NA 5.82 5.93 NA 4.96 NA 11.8 11.2
SULFIDE 1.82 U 1.82 U NA 1.82 U 1.82 U NA 1.82 U NA 1.82 U 1.85 U
TOTAL ORGANIC CARBON NA NA NA NA NA NA NA NA 1.86 J 4.33 J

S43MW001 S43MW002 S43MW003 S43MW004 S43MW005 S43MW006 S43TW006 S43TW007
S43MW00103 S43MW00203 S43MW00301 S43MW00401 S43MW00401-D S43MW00501 S43MW00601 S43TW006-2832 S43TW007-2327 S43TW007-2327-D

20110617 20110617 20110617 20110617 20110617 20110617 20110617 20110611 20110603 20110603
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Validated Groundwater Analytical Results

NSF Indian Head, Maryland
Page 2 of 4

LOCATION
SAMPLE ID
SAMPLE DATE

S43MW001 S43MW002 S43MW003 S43MW004 S43MW005 S43MW006 S43TW006 S43TW007
S43MW00103 S43MW00203 S43MW00301 S43MW00401 S43MW00401-D S43MW00501 S43MW00601 S43TW006-2832 S43TW007-2327 S43TW007-2327-D

20110617 20110617 20110617 20110617 20110617 20110617 20110617 20110611 20110603 20110603
VOLATILE GASES (UG/L)
ETHANE 15.8 2 UJ NA 60.6 J 2 UJ NA 2.94 J NA 10.3 J 11.5 J
ETHENE 2 U 2 UJ NA 11.5 J 2 UJ NA 2 UJ NA 8.89 10.3
METHANE 687 J 2 UJ NA 623 J 5.14 J NA 257 J NA 196 J 235 J
VOLATILES (UG/L)
1,1,1-TRICHLOROETHANE NA NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
1,1,2,2-TETRACHLOROETHANE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
1,1,2-TRICHLOROETHANE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
1,1,2-TRICHLOROTRIFLUOROETHANE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 10 U 10 U
1,1-DICHLOROETHANE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
1,1-DICHLOROETHENE 25 U NA 0.5 U 2.56 J 2.43 J 0.5 U 5 U 0.5 U 4.5 J 4.75 J
1,2,3-TRICHLOROBENZENE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
1,2,4-TRICHLOROBENZENE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
1,2-DIBROMO-3-CHLOROPROPANE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 10 U 10 U
1,2-DIBROMOETHANE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
1,2-DICHLOROBENZENE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
1,2-DICHLOROETHANE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
1,2-DICHLOROPROPANE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
1,3-DICHLOROPROPANE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
1,4-DICHLOROBENZENE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
1,4-DIOXANE 500 UR NA 10 UR 50 UR 50 UR 10 UR 100 UR 10 UR 100 UR 100 UR
2-BUTANONE 250 U NA 5 U 25 U 25 U 5 U 50 U 5 U 50 U 50 U
2-HEXANONE 125 U NA 2.5 U 12.5 U 12.5 U 2.5 U 25 U 2.5 U 25 U 25 U
4-METHYL-2-PENTANONE 125 U NA 2.5 U 12.5 U 12.5 U 2.5 U 25 U 2.5 U 25 U 25 U
ACETONE 250 U NA 5 U 25 U 25 U 5 U 50 U 5 U 50 U 50 U
BENZENE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
BROMODICHLOROMETHANE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
BROMOFORM 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
BROMOMETHANE 50 U NA 1 U 5 U 5 U 1 U 10 U 1 U 10 U 10 U
CARBON DISULFIDE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
CARBON TETRACHLORIDE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
CHLOROBENZENE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
CHLORODIBROMOMETHANE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
CHLOROETHANE 50 U NA 1 U 5 U 5 U 1 U 10 U 1 U 10 U 10 U
CHLOROFORM 8.32 J NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
CHLOROMETHANE 25 U NA 6.35 5.05 2.5 U 3.41 5 U 0.5 U 5 U 5 U
CIS-1,2-DICHLOROETHENE 284 NA 0.896 J 152 156 0.5 U 41.6 4.49 56.5 61.3
CYCLOHEXANE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
DICHLORODIFLUOROMETHANE 50 U NA 1 U 5 U 5 U 1 U 10 U 1 U 10 U 10 U
ETHYLBENZENE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
ISOPROPYLBENZENE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
METHYL ACETATE 50 U NA 1 U 5 U 5 U 1 U 10 U 1 U 10 U 10 U
METHYL TERT-BUTYL ETHER 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
METHYLENE CHLORIDE 50 U NA 1 U 5 U 5 U 1 U 10 U 1 U 7.7 J 9.74 J
STYRENE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
TETRACHLOROETHENE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
TOLUENE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
TOTAL XYLENES 50 U NA 1 U 5 U 5 U 1 U 10 U 1 U 15 U 15 U
TRANS-1,2-DICHLOROETHENE 25 U NA 0.5 U 2.5 U 2.5 U 0.5 U 5 U 0.5 U 5 U 5 U
TRICHLOROETHENE 10900 0.398 J 1.74 699 682 0.5 U 1130 53.9 923 1010
TRICHLOROFLUOROMETHANE 50 U NA 1 U 5 U 5 U 1 U 10 U 1 U 10 U 10 U
VINYL CHLORIDE 25 U NA 1.16 15.7 14.1 0.5 U 5 U 0.724 J 26.2 25.8
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Validated Groundwater Analytical Results

NSF Indian Head, Maryland
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LOCATION
SAMPLE ID
SAMPLE DATE
TOTAL METALS (UG/L)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MANGANESE
MERCURY
NICKEL
SELENIUM
SILVER
THALLIUM
VANADIUM
ZINC
DISSOLVED METALS (UG/L)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MANGANESE
MERCURY
NICKEL
SELENIUM
SILVER
THALLIUM
VANADIUM
ZINC
EXPLOSIVES (UG/L)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
HMX
NITROBENZENE
NITROGLYCERIN
NITROGUANIDINE
RDX
TETRYL
MISCELLANEOUS PARAMETERS (UG/L)
PERCHLORATE
MISCELLANEOUS PARAMETERS (MG/L)
ALKALINITY
CHLORIDE
CYANIDE
DISSOLVED ORGANIC CARBON
NITRATE-N
NITRITE-N
SULFATE
SULFIDE
TOTAL ORGANIC CARBON

21500 13900 27100 20500
10 U 10 U 5 U 5 U

28.8 13.8 L 43.5 39.2
316 208 267 243
4.11 J 1.99 J 1.98 J 1.76 J
2.5 U 2.5 U 2.5 U 2.5 U

75.7 78.5 126 239
132 11.4 J 32.3 29.6
91.8 87 93.7 163

58500 61300 58200 K 68500 K
41.9 43.4 38.7 32
678 485 418 507
0.36 0.0857 J 0.236 0.206
112 15 L 64.9 85.6
6.25 UL 6.25 UL 6.49 2.92
2.5 U 2.5 U 5 U 5 U

5 U 5 U 4 UL 4 UL
104 64.8 91 78.6
312 42 103 129

2150 42.2 J 373 1340
10 U 4 U 2.5 U 2.5 U

5.84 J 7.59 L 3.74 4.53
93.7 108 J 92.2 90.9
2.5 U 1 U 1.25 U 1.25 U
2.5 U 1 U 1.25 U 1.25 U

9.44 J 2 UJ 1.83 J 15.3
17.8 2.5 J 3.12 U 2.2 J
9.53 J 4 UJ 2.5 U 9.95

32500 47200 23700 K 24200 K
3.72 J 1.5 UJ 0.75 UL 1.12 L
491 475 270 274
0.2 U 0.2 U 0.2 U 0.2 U

17.9 8.06 J 4.4 10.2
6.25 UL 2.5 UL 2.5 U 2.5 U
2.5 U 1 U 2.5 U 2.5 U

5 U 2 U 2 UL 2 UL
11.9 J 5 UJ 1.54 J 5.39
33.1 17.4 J 2.72 J 11.4

0.154 U 0.157 U 0.478 UJ 0.248 UJ
0.154 U 0.157 U 0.421 J 0.248 UJ
0.154 U 0.157 U 0.478 UJ 0.248 UJ
0.154 U 0.157 U 0.478 UJ 0.248 UJ
0.154 U 0.157 U 0.478 UJ 0.248 UJ
0.154 U 0.157 U 0.478 UJ 0.248 UJ
0.154 U 0.11 J 0.478 UJ 0.248 UJ
0.156 J 0.157 U 0.478 UJ 0.811 J
0.154 U 0.0873 J 0.478 UJ 0.248 UJ
0.146 J 0.157 U 0.478 UJ 0.248 UJ
0.154 U 0.157 U 1.33 J 0.248 UJ
0.154 U 0.157 U 0.478 UJ 0.248 UJ
0.385 U 0.392 U 0.639 J 0.341 J

5 UJ 10 U 5 U 5 U
0.49 J 0.763 0.478 UJ 0.248 UJ

0.154 U 0.157 U 0.478 UJ 0.248 UJ

0.2 UJ 0.2 U 0.2 U 0.2 U

NA 41.8 NA NA
NA 54 NA NA

0.01 U 0.01 U 0.02 U 0.02 U
NA NA NA NA
NA 0.1 U NA NA
NA 0.1 U NA NA
NA 0.926 J NA NA
NA 2 U NA NA
NA 3.86 J NA NA

S43TW008 S43TW009 S43TW011 S43TW012
S43TW008-2832 S43TW009-2125 S43TW011-3034 S43TW012-2630

20110605 20110603 20110610 20110611



Appendix M
Validated Groundwater Analytical Results

NSF Indian Head, Maryland
Page 4 of 4

LOCATION
SAMPLE ID
SAMPLE DATE
VOLATILE GASES (UG/L)
ETHANE
ETHENE
METHANE
VOLATILES (UG/L)
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1,2-TRICHLOROTRIFLUOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,3-TRICHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,3-DICHLOROPROPANE
1,4-DICHLOROBENZENE
1,4-DIOXANE
2-BUTANONE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
CYCLOHEXANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL ACETATE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

S43TW008 S43TW009 S43TW011 S43TW012
S43TW008-2832 S43TW009-2125 S43TW011-3034 S43TW012-2630

20110605 20110603 20110610 20110611

NA 2 UJ NA NA
NA 2 U NA NA
NA 46.4 J NA NA

0.5 U 2.5 U 0.5 U 0.5 U
0.5 U 2.5 U 0.5 U 0.5 U
0.5 U 2.5 U 0.5 U 0.5 U
0.5 U 5 U 0.5 U 0.5 U
0.5 U 2.5 U 0.5 U 0.5 U

0.364 J 2.5 U 0.5 U 0.5 U
0.5 U 2.5 U 0.5 U 0.5 U
0.5 U 2.5 U 0.5 U 0.5 U
0.5 U 5 U 0.5 U 0.5 U
0.5 U 2.5 U 0.5 U 0.5 U
0.5 U 2.5 U 0.5 U 0.5 U
0.5 U 2.5 U 0.5 U 0.5 U
0.5 U 2.5 U 0.5 U 0.5 U
0.5 U 2.5 U 0.5 U 0.5 U
0.5 U 2.5 U 0.5 U 0.5 U
10 UR 10 UR 10 UR 10 UR
5 U 25 U 5 U 5 U

2.5 U 12.5 U 2.5 U 2.5 U
2.5 U 12.5 U 2.5 U 2.5 U

10.6 J 55.6 J 5 U 5 U
0.5 U 2.5 U 0.5 U 0.5 U
0.5 U 2.5 U 0.5 U 0.5 U
0.5 U 2.5 U 0.5 U 0.5 U

1 U 5 U 1 U 1 U
0.5 U 2.5 U 0.5 U 0.5 U
0.5 U 2.5 U 0.5 U 0.5 U
0.5 U 2.5 U 0.5 U 0.5 U
0.5 U 2.5 U 0.5 U 0.5 U

1 U 5 U 1 U 1 U
0.5 U 2.5 U 0.5 U 0.5 U
0.5 U 2.5 U 0.5 U 0.5 U

21.8 2.61 J 0.5 U 0.5 U
0.5 U 2.5 U 0.5 U 0.5 U

1 U 5 U 1 U 1 U
0.5 U 2.5 U 0.5 U 0.5 U
0.5 U 2.5 U 0.5 U 0.5 U

1 U 5 U 1 U 1 U
0.5 U 2.5 U 0.5 U 0.5 U

0.748 J 4.84 J 1 U 1 U
0.5 U 2.5 U 0.5 U 0.5 U
0.5 U 2.5 U 0.5 U 0.5 U
0.5 U 2.5 U 0.5 U 0.5 U

1 U 7.5 U 1 U 1 U
0.5 U 2.5 U 0.5 U 0.5 U

41.9 563 1.68 0.5 U
1 U 5 U 1 U 1 U

16.2 2.5 U 0.5 U 0.5 U



Appendix M
Validated Soil Analytical Results

NSF Indian Head, Maryland
Page 1 of 2

LOCATION
SAMPLE ID
SAMPLE DATE
TOP DEPTH
BOTTOM DEPTH
EXPLOSIVES (MG/KG)
1,3,5-TRINITROBENZENE NA 0.0392 U 0.0385 U NA NA 0.0396 U NA 0.0396 U 0.0367 U
1,3-DINITROBENZENE NA 0.0392 U 0.0375 J NA NA 0.0396 U NA 0.0396 U 0.0367 U
2,4,6-TRINITROTOLUENE NA 0.0392 UJ 0.0385 UJ NA NA 0.0396 U NA 0.0396 UJ 0.0367 UJ
2,4-DINITROTOLUENE NA 0.0392 U 0.0385 U NA NA 0.0396 U NA 0.0396 U 0.0367 U
2,6-DINITROTOLUENE NA 0.0392 U 0.0385 U NA NA 0.0396 U NA 0.0396 U 0.0367 U
2-AMINO-4,6-DINITROTOLUENE NA 0.0392 U 0.0385 U NA NA 0.0396 U NA 0.0396 U 0.0367 U
2-NITROTOLUENE NA 0.0392 U 0.0385 U NA NA 0.0396 U NA 0.0396 U 0.0367 U
3-NITROTOLUENE NA 0.0392 U 0.0385 U NA NA 0.0396 U NA 0.0396 U 0.0367 U
4-AMINO-2,6-DINITROTOLUENE NA 0.0392 UJ 0.0385 UJ NA NA 0.0396 U NA 0.0396 UJ 0.0367 UJ
4-NITROTOLUENE NA 0.0392 U 0.0385 U NA NA 0.0396 U NA 0.064 J 0.0367 U
HMX NA 0.0392 U 0.0385 U NA NA 0.0396 U NA 0.0396 U 0.0367 U
NITROBENZENE NA 0.0392 U 0.0385 U NA NA 0.0396 U NA 0.0396 U 0.0367 U
NITROGLYCERIN NA 0.196 U 0.192 U NA NA 0.198 U NA 0.198 U 0.183 U
NITROGUANIDINE NA 0.37 UJ 0.455 UJ NA NA 0.345 U NA 0.455 UJ 0.37 UJ
RDX NA 0.0392 U 0.0385 U NA NA 0.0396 U NA 0.0396 U 0.0367 U
TETRYL NA 0.0392 U 0.0385 U NA NA 0.0396 U NA 0.0396 U 0.0367 U
METALS (MG/KG)
ALUMINUM NA 5890 8690 NA NA 5970 NA 8040 7100
ANTIMONY NA 0.469 UL 0.472 UL NA NA 0.956 UL NA 0.474 UL 0.461 UL
ARSENIC NA 1.53 J 3.01 J NA NA 0.925 J NA 2.25 J 5.24 J
BARIUM NA 28.2 J 51.1 J NA NA 30.8 NA 39.6 J 16.7 J
BERYLLIUM NA 0.361 0.777 NA NA 0.455 J NA 0.557 0.613
CADMIUM NA 0.117 U 0.118 U NA NA 0.239 U NA 0.119 U 0.115 U
CHROMIUM NA 8.03 K 15.8 K NA NA 10 NA 13.3 K 14.5 K
COBALT NA 3.36 5.28 NA NA 2.54 NA 6.12 5.13
COPPER NA 4.8 14 NA NA 10 NA 8.13 11.6
IRON NA 9430 14500 NA NA 8670 NA 9380 15500
LEAD NA 5.34 11.6 NA NA 5.99 NA 9.23 9.19
MANGANESE NA 23.3 K 16.9 K NA NA 11.5 NA 28.6 K 30 K
MERCURY NA 0.0128 J 0.0347 U NA NA 0.0418 U NA 0.0292 U 0.0383 U
NICKEL NA 6.02 10.3 NA NA 5.92 NA 10.4 9.5
SELENIUM NA 0.293 UL 0.343 J NA NA 0.597 U NA 0.223 J 0.258 J
SILVER NA 0.117 U 0.118 U NA NA 0.239 U NA 0.119 U 0.115 U
THALLIUM NA 0.235 U 0.472 U NA NA 0.478 U NA 0.474 U 0.461 U
VANADIUM NA 11.3 J 27.1 J NA NA 12.7 NA 16.4 J 29.9 J
ZINC NA 18.8 K 35.7 K NA NA 16.9 NA 27.8 K 31.4 K
MISCELLANEOUS PARAMETERS (MG/KG)
CYANIDE NA 0.292 U 0.266 U NA NA 0.266 U NA 0.285 U 0.291 U
TOTAL ORGANIC CARBON NA 1180 J 1660 NA NA 702 J NA 1210 J 900 J
PERCHLORATE NA 3.86 J 2.38 UJ NA NA 2.45 U NA 2.42 UJ 4.84 J
VOLATILES (UG/KG)
1,1,1-TRICHLOROETHANE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
1,1,2,2-TETRACHLOROETHANE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
1,1,2-TRICHLOROETHANE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
1,1,2-TRICHLOROTRIFLUOROETHANE 5 U NA NA 4.91 U 5.07 U 5.62 U 208 U NA NA
1,1-DICHLOROETHANE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
1,1-DICHLOROETHENE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
1,2,3-TRICHLOROBENZENE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
1,2,4-TRICHLOROBENZENE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
1,2-DIBROMO-3-CHLOROPROPANE 5 U NA NA 4.91 U 5.07 U 5.62 U 208 U NA NA
1,2-DIBROMOETHANE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
1,2-DICHLOROBENZENE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
1,2-DICHLOROETHANE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
1,2-DICHLOROPROPANE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
1,3-DICHLOROPROPANE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
1,4-DICHLOROBENZENE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
1,4-DIOXANE 100 UR NA NA 98.2 UR 101 UR 112 UR 4160 UR NA NA
2-BUTANONE 5 U NA NA 4.91 U 5.07 U 5.62 U 208 U NA NA
2-HEXANONE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
4-METHYL-2-PENTANONE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
ACETONE 20 J NA NA 14.5 J 13.3 J 11.2 UR 416 U NA NA
BENZENE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
BROMODICHLOROMETHANE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
BROMOFORM 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
BROMOMETHANE 5 U NA NA 4.91 U 5.07 U 5.62 U 208 U NA NA
CARBON DISULFIDE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
CARBON TETRACHLORIDE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
CHLOROBENZENE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
CHLORODIBROMOMETHANE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
CHLOROETHANE 5 U NA NA 4.91 U 5.07 U 5.62 U 208 U NA NA
CHLOROFORM 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
CHLOROMETHANE 5 U NA NA 4.91 U 5.07 U 5.62 U 208 U NA NA
CIS-1,2-DICHLOROETHENE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
CYCLOHEXANE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
DICHLORODIFLUOROMETHANE 5 U NA NA 4.91 U 5.07 U 5.62 U 208 U NA NA
ETHYLBENZENE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
ISOPROPYLBENZENE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
METHYL ACETATE 5 U NA NA 4.91 U 5.07 U 5.62 U 208 U NA NA
METHYL TERT-BUTYL ETHER 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
METHYLENE CHLORIDE 5 U NA NA 4.91 U 5.07 U 9.47 B 208 U NA NA
STYRENE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
TETRACHLOROETHENE 2.5 U NA NA 2.45 U 2.53 U 1.65 J 104 U NA NA
TOLUENE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
TOTAL XYLENES 5 U NA NA 4.91 U 5.07 U 8.43 U 208 U NA NA
TRANS-1,2-DICHLOROETHENE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA
TRICHLOROETHENE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 470 NA NA
TRICHLOROFLUOROMETHANE 5 U NA NA 4.91 U 5.07 U 5.62 U 208 U NA NA
VINYL CHLORIDE 2.5 U NA NA 2.45 U 2.53 U 2.81 U 104 U NA NA

9 7 9 97 8 8 8 8
7 7 5 7 76 6 6 7

20110604 2011060420110610 20110604 20110604 20110610 20110610 20110603 20110610
S43SB011-0709-DS43SB008-0607 S43SB008-0608 S43SB009-0608 S43SB009-0708 S43SB009-0708-D S43SB010-0709 S43SB011-0507 S43SB011-0709

S43SB008 S43SB009 S43SB010 S43SB011



Appendix M
Validated Soil Analytical Results

NSF Indian Head, Maryland
Page 2 of 2

LOCATION
SAMPLE ID
SAMPLE DATE
TOP DEPTH
BOTTOM DEPTH
EXPLOSIVES (MG/KG)
1,3,5-TRINITROBENZENE
1,3-DINITROBENZENE
2,4,6-TRINITROTOLUENE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-AMINO-4,6-DINITROTOLUENE
2-NITROTOLUENE
3-NITROTOLUENE
4-AMINO-2,6-DINITROTOLUENE
4-NITROTOLUENE
HMX
NITROBENZENE
NITROGLYCERIN
NITROGUANIDINE
RDX
TETRYL
METALS (MG/KG)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MANGANESE
MERCURY
NICKEL
SELENIUM
SILVER
THALLIUM
VANADIUM
ZINC
MISCELLANEOUS PARAMETERS (MG/KG)
CYANIDE
TOTAL ORGANIC CARBON
PERCHLORATE
VOLATILES (UG/KG)
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1,2-TRICHLOROTRIFLUOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,3-TRICHLOROBENZENE
1,2,4-TRICHLOROBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,3-DICHLOROPROPANE
1,4-DICHLOROBENZENE
1,4-DIOXANE
2-BUTANONE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
CYCLOHEXANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
ISOPROPYLBENZENE
METHYL ACETATE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

0.0367 U 0.03815 U 0.0396 U 0.0367 U 0.0377 U 0.0381 U NA 0.0392 U 0.0377 U 0.0381 U NA NA
0.0367 U 0.03815 U 0.0396 U 0.0367 U 0.0377 U 0.0381 U NA 0.032 J 0.0377 U 0.0381 U NA NA
0.0367 UJ 0.03815 U 0.0396 UJ 0.0367 U 0.0377 UJ 0.0381 U NA 0.0392 UJ 0.0377 U 0.0381 UJ NA NA
0.0367 U 0.03815 U 0.0396 U 0.0367 U 0.0377 U 0.0381 U NA 0.0392 U 0.0377 U 0.0381 U NA NA
0.0367 U 0.03815 U 0.0396 U 0.0367 U 0.0377 U 0.0381 U NA 0.0392 U 0.0377 U 0.0381 U NA NA
0.0367 U 0.03815 U 0.0396 U 0.0367 U 0.0377 U 0.0381 U NA 0.0392 U 0.0377 U 0.0381 U NA NA
0.0367 U 0.03815 U 0.0396 U 0.0367 U 0.0377 UJ 0.0381 U NA 0.0392 U 0.0377 U 0.0381 U NA NA
0.0367 U 0.03815 U 0.0396 U 0.0367 U 0.0377 U 0.0381 U NA 0.0392 U 0.0377 U 0.0381 U NA NA
0.0367 U 0.03815 U 0.0396 U 0.0367 U 0.0377 UJ 0.0381 U NA 0.0392 UJ 0.0377 U 0.0381 U NA NA
0.0367 U 0.03815 U 0.0396 U 0.0367 U 0.0234 J 0.0381 U NA 0.0239 J 0.0377 U 0.0381 U NA NA
0.0367 U 0.03815 U 0.0396 U 0.0367 U 0.0377 U 0.0381 U NA 0.0392 U 0.0377 U 0.0381 U NA NA
0.0367 U 0.03815 U 0.0396 U 0.0367 U 0.0377 U 0.0381 U NA 0.0392 U 0.0377 U 0.0381 U NA NA
0.183 U 0.1905 U 0.198 U 0.183 U 0.189 U 0.19 U NA 0.196 U 0.189 U 0.19 U NA NA
0.476 UJ 0.4655 U 0.455 UJ 0.435 U 0.385 UJ 0.417 U NA 0.37 UJ 0.476 UJ 0.455 UJ NA NA

0.0367 U 0.03815 U 0.0396 U 0.0367 U 0.0377 U 0.0381 U NA 0.0392 U 0.0377 U 0.0381 U NA NA
0.0367 U 0.03815 U 0.0396 U 0.0367 U 0.0377 U 0.0381 U NA 0.0392 U 0.0377 U 0.0381 U NA NA

10500 9470 8440 2180 12300 10600 NA 9680 7220 7260 NA NA
0.569 U 0.577 U 0.585 U 0.928 UL 0.448 UL 0.932 UL NA 0.454 UL 0.596 U 0.575 U NA NA
2.91 2.915 2.92 0.834 J 2.48 J 2.14 L NA 1.19 J 1.28 0.895 NA NA
221 193 165 19 115 J 148 NA 55.4 J 33.2 25.6 NA NA

0.713 0.6895 0.666 0.295 J 0.855 0.844 NA 0.675 0.545 0.605 NA NA
0.284 U 0.288 U 0.292 U 0.232 U 0.112 U 0.233 U NA 0.113 U 0.298 U 0.288 U NA NA
16.2 14.8 13.4 18.5 15.7 K 13.1 NA 14.2 K 12.7 11.9 NA NA
6.16 5.74 5.32 1.47 5.45 4.17 NA 5.29 5.04 4.71 NA NA
12.1 11.15 10.2 7.38 15.3 12.9 NA 10.4 6.77 9.81 NA NA
9620 9605 9590 4010 10600 8630 NA 8290 9110 10500 NA NA
10.7 10.03 9.36 5.02 13.3 11.4 NA 9.87 8.21 8.1 NA NA
30.9 J 24.5 18.1 J 23 17 K 10.3 NA 9.75 K 16.5 J 15.4 J NA NA

0.0376 U 0.0368 U 0.036 U 0.0368 U 0.0133 J 0.0364 U NA 0.0388 U 0.0351 U 0.0365 U NA NA
11.2 10.54 9.88 5.26 11.8 10.1 NA 9.09 8.38 8.97 NA NA

0.569 UL 0.577 U 0.585 UL 0.58 U 0.28 UL 0.583 U NA 0.284 UL 0.596 UL 0.575 UL NA NA
0.569 UL 0.577 U 0.585 UL 0.232 U 0.112 U 0.233 U NA 0.113 U 0.596 UL 0.575 UL NA NA
0.455 U 0.4615 U 0.468 U 0.464 U 0.392 U 0.466 U NA 0.454 U 0.477 U 0.46 U NA NA
18.3 18.15 18 7.53 20.3 J 20.1 NA 12.6 J 17.8 16.7 NA NA
35.2 34.5 33.8 9.98 46.6 K 26.3 NA 36.2 K 23.1 22.7 NA NA

0.883 U 0.878 U 0.873 U 0.268 U 0.294 U 0.272 U NA 0.265 U 0.877 U 0.884 U NA NA
1260 J 1475 1690 1100 J 1030 J 828 J NA 1020 J 588 J 1130 J NA NA
2.36 UJ 2.345 U 2.33 U 2.38 U 1.08 J 2.35 U NA 2.35 UJ 2.34 UJ 2.36 UJ NA NA

2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
5.04 U 5.04 U 5.04 U 4.6 U NA 4.87 U 4.73 U NA 239 U 236 U 4.52 U 265 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
5.04 U 5.04 U 5.04 U 4.6 U NA 4.87 U 4.73 U NA 239 U 236 U 4.52 U 265 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
101 UR 101 R 101 UR 92 UR NA 97.4 UR 94.6 UR NA 4780 UR 4720 UR 90.4 UR 5300 UR
5.04 U 5.04 U 5.04 U 4.6 U NA 564 J 4.73 U NA 239 U 236 U 4.52 U 837
2.52 U 2.52 U 2.52 U 2.3 U NA 16 2.37 U NA 120 U 118 U 2.26 U 132 U
2.52 U 2.52 U 2.52 U 2.3 U NA 5190 J 2.37 U NA 120 U 118 U 2.26 U 19100 J
12.1 B 12 J 12 J 9.2 UR NA 157000 J 18.3 J NA 478 U 472 U 23.6 J 4660000
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
5.04 U 5.04 U 5.04 U 4.6 UJ NA 4.87 UJ 4.73 U NA 239 U 236 U 4.52 U 265 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
5.04 U 5.04 U 5.04 U 4.6 U NA 4.87 U 4.73 U NA 239 U 236 U 4.52 U 265 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
5.04 U 5.04 U 5.04 U 4.6 U NA 4.87 U 4.73 U NA 239 U 236 U 4.52 U 265 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 397 118 U 2.26 U 585
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
5.04 U 5.04 U 5.04 U 4.6 U NA 4.87 U 4.73 U NA 239 U 236 U 4.52 U 265 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
5.04 U 5.04 U 5.04 U 4.6 U NA 4.87 U 4.73 U NA 239 U 236 U 4.52 U 265 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
5.04 U 5.04 U 5.04 U 6.81 J NA 8.6 J 4.73 U NA 239 U 236 U 4.52 U 265 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
2.52 U 2.52 U 2.52 U 1.29 J NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
5.04 U 5.04 U 5.04 U 6.9 U NA 7.31 U 4.73 U NA 239 U 236 U 4.52 U 265 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 2.26 U 132 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 3940 776 2.26 U 132 U
5.04 U 5.04 U 5.04 U 4.6 U NA 4.87 U 4.73 U NA 239 U 236 U 4.52 U 265 U
2.52 U 2.52 U 2.52 U 2.3 U NA 2.44 U 2.37 U NA 120 U 118 U 14.3 132 U

8 8 7 7 87 7 8 9 10 77
6 6 6 5 6 75 5 5 6 7 8

20110610 20110611 2011061120110603 20110604 20110603 20110612 20110605 2011061020110611 20110611 20110611
S43SB019-0607 S43SB022-0708S43SB014-0709 S43SB015-0810 S43SB016-0607 S43SB016-0608 S43SB017-0608 S43SB018-0507S43SB012-0507 S43SB012-0507-AVG S43SB012-0507-D S43SB013-0608

S43SB022S43SB014 S43SB015 S43SB016 S43SB017 S43SB018 S43SB019S43SB012 S43SB013
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APPENDIX N    

SAMPLING AND ANALYSIS PLAN ADDENDUM  
PHASE 2 REMEDIAL INVESTIGATION  

SITE 43 – TOLUENE DISPOSAL AREA  

NAVAL SUPPORT FACILITY INDIAN HEAD 

INDIAN HEAD, MARYLAND 
 

INTRODUCTION 

 

This Sampling and Analysis Plan (SAP) Addendum has been prepared for the Washington 

Division of the Naval Facilities Engineering Command (NAVFAC) under Contract Task Order 

(CTO) 114 under the Comprehensive Long-Term Environmental Action Navy (CLEAN) contract 

number N62472-03-D-0057.  This document is an addendum to the Final SAP (March 2011) for 

Site 43 – Toluene Disposal Area at Naval Support Facility (NSF) Indian Head (IH) in Indian Head, 

Maryland.  The purpose of this SAP addendum is to summarize the conclusions from the Phase 1 

RI and present the objectives and planned field activities for the Phase 2 RI at Site 43.  

 

PHASE 1 RI OBJECTIVES 
 

The following objectives were presented in the March 2011 RI SAP for Site 43: 

 

1. Historical dumping activities at Site 43 have impacted soil and surficial aquifer 

groundwater.  Risk screening of limited historical analytical data showed Site 

contaminants could result in an unacceptable level of human health risk.  Based 

on the current conceptual site model (CSM) and consensus of the Team, further 

characterization of volatile organic compounds (VOCs), energetic/explosives, 

and metals contamination in soil and groundwater near Building 1040 is needed 

to refine the CSM and evaluate the need for future corrective action at Site 43.  

This characterization includes a determination of: 

• Horizontal and vertical extent of explosives-, solvent-, and/or metals-

contaminated soils in the Building 1040 source area. 

• Presence of a continuing source of VOC contamination in soils near 

Building 1040. 

• Extent of the trichloroethane (TCE)-contaminated groundwater near 

Building 1040. 

• Localized groundwater flow direction near Building 1040 



2. Determine if there is potential for a complete VOC vapor intrusion pathway near 

Building 1040 and if further assessment is needed for vapor intrusion.  

3. A baseline human health risk assessment (HHRA) is needed to evaluate human 

health risks and determine the need for further corrective action. 

4. Verification of cobalt detections in groundwater near Building 1041 to assess the 

need for further investigation and/or evaluation into the source of cobalt in 

groundwater. 

PHASE 1 RI CONCLUSIONS AND RECOMMENDATIONS 

 

The Phase 1 RI included soil sampling, groundwater grab sampling, installing four monitoring 

wells, groundwater sampling at six monitoring wells, soil gas sampling, and slug testing.  During 

this investigation, groundwater samples were collected and analyzed for VOCs, total and filtered 

metals, total cyanide, explosives, perchlorate, filtered total organic carbon (TOC), sulfide, anions, 

alkalinity, and methane, ethane, and ethene.  Soil samples were collected and analyzed for 

VOCs, metals, total cyanide, TOC, explosives, and perchlorate.  One shelby tube sample, three 

grain size samples, one bulk density/effective porosity sample, and three total oxidant demand 

samples were collected.  Outdoor air and three soil gas samples were also collected and 

analyzed for VOCs.  All samples were collected in accordance with the SAP.  Samples were sent 

to an approved laboratory and the analytical results were validated in accordance with current 

EPA Region 3 functional guidelines (USEPA, 1994).  

 

The Phase 1 RI results were presented in the Interim RI Report and detailed in Section 4.  The 

following conclusions based on the Phase 1 RI results at Site 43: 

 

• Sampling indicated a potential soil source area may exist along the ditch (southside of 

Schuyler Road) east of the suspected disposal area.  

• The extent of groundwater contamination (VOCs, explosives, and metals) near Building 

1040 has not been delineated. 

• Local groundwater flow near Building 1040 has not been determined. 

• A potable water line leak and other site utilities may be influencing local groundwater flow 

and contaminant migration. 

• VOC detections in soil gas (acetone, cis-1,2-dichloroethene, and vinyl chloride) indicate 

potential concern for vapor intrusion into Building 720. 

• The elevated cobalt detection in groundwater at well S43MW02 near Building 1041 was 

confirmed during the Phase 1 RI sampling. 



REVISED CONCEPTUAL SITE MODEL (CSM)  

Based on the historical investigations conducted at Site 43, VOCs represent the primary 

contaminants of concern.  It is assumed that the contamination resulted from releases to surface 

soil during historical dumping of solvents outside of Buildings 1040 and 1041.  Metals 

contamination could have resulted from the cleaning of metal parts with the solvents.  Soil data 

collected during the Phase 1 RI indicated that a potential source may be localized in and along 

the ditch north and east of Building 1040.  

Contaminant Sources 

Contaminant migration pathways potentially affecting current conditions at Site 43 consist of the 

following: 

Contaminant Migration Pathways 

• Migration of VOCs, energetics, and metals via leaching of soils to groundwater. 

• Migration of dissolved VOCs, energetics, and metals in groundwater being influenced by 

groundwater flow and, if present, by preferential flow pathways. 

 

Following the initial infiltration of the VOCs (dumping and subsequent flushing from precipitation), 

the VOC transport migration pathway is in accordance with the predominant flow direction of 

groundwater (assumed to the southeast).  The rates of horizontal advective flow in the 

groundwater system will be evaluated in the RI report.  The rate of migration for TCE is affected 

very little by retardation in the aquifer (retardation coefficients are just over 1), but is significantly 

affected by natural attenuation mechanisms (degradation, dispersion, dilution, etc.); however, 

aquifer geochemical conditions at the Site do not support ideal biodegradation of VOCs. 

• Migration of VOCs via vaporization / volatilization.  VOCs (e.g., TCE) observed in 

groundwater and/or soil gas may volatilize and migrate through building foundations as 

vapor into indoor air. 

 

Exposure Pathways

Based on Phase 1 RI results, there is potential for human exposure under current Site conditions, 

considering the potential vapor intrusion into Building 720.  The primary medium at the Site 

through which future potential residential receptors could be exposed to VOCs is groundwater 

(which would also be the source of any soil gas/indoor air vapor).  Potential exposure routes 

under a hypothetical future exposure scenario (potable water use of groundwater or during 

construction) include dermal contact, ingestion, and inhalation, as well as inhalation of indoor air 

vapor.   

  



Potential Receptors

The potential receptors that may be exposed to contaminated media at Site 43 include Site 

workers and hypothetical future residents via ingestion, inhalation, or dermal contact with 

contaminated soils or groundwater.  Future Site use is uncertain, but is anticipated to be industrial 

considering the base mission. 

  

The vertical and horizontal extent of groundwater contamination has not been delineated and 

groundwater flow direction has not been determined with the existing monitoring well network at 

Site 43.  A leaking potable water line and other utilities may be affecting groundwater flow and 

contaminant migration.  Groundwater contamination has been detected both east and west of the 

assumed disposal point and the plume footprint is larger than originally anticipated after the site 

screening process (SSP) investigations.  A suspected source of VOCs in soils along the ditch has 

been identified, approximately 75 feet east of the assumed disposal point.  Site lithological data 

suggests a basal clay unit (at approximately 30 to 35 ft bgs) across the study area, likely prevents 

downward migration of VOCs into lower aquifers.  VOCs appear to have limited migration at the 

Site, but further investigation is needed to define extent.  There are no current receptors or 

exposure routes, except for the potential vapor intrusion pathway. 

Summary 

PHASE 2 RI SCOPE AND SAMPLING 

 

Based on the conclusions and results of the Phase 1 RI, further investigation is required to 

determine nature and extent of contamination at Site 43.  To address the data gaps observed in 

the Phase 1 RI, the following are the recommendations for the Phase 2 RI at Site 43: 

 

• Determine the impact of site utilities on groundwater flow and contaminant migration. 

• Investigate potential soil source area along the ditch, east of the assumed disposal area. 

• Delineate groundwater contamination near Building 1040. 

• Determine local groundwater flow direction in both portions of Site 43 (Building 1040 and 

1041). 

• Further evaluate potential vapor intrusion into Building 720 (indoor air sampling). 

• Further investigate cobalt in groundwater near Building 1041. 

 

This SAP Addendum presents the proposed additional sampling that addresses these 

recommendations for the Phase 2 RI at Site 43.  All sampling will be conducted in accordance 

with the original SAP, including methods, procedures, standard operating procedures (SOPs), 

comparison criteria, and laboratory analytical methods. 

 



The following work will be conducted during the Phase 2 investigation: 

 

• Utility mapping and research. 

• Six soil borings.  

• Up to 16 temporary well/groundwater grab locations (two groundwater samples at each 

location). 

• Up to ten new monitoring wells.  

• Two indoor air samples in Building 720.  

 

The attached Table 1 presents the sampling design and rationale for the Phase 2 RI field 

activities.  Please refer to the original SAP for all table references, procedures, and SOPs.   

 

SOIL BORINGS  

 

Six soil borings will be advanced via direct-push technology (DPT) methods in the ditch near 

Building 1040.  Each soil boring will be advanced to a depth of approximately 10 feet bgs to the 

watertable.  Lithology will be logged and two soil samples will be collected in the vadose zone at 

each location (Figure 1).  Soil samples are being collected to assess potential soil contamination 

along the ditch.  Soil samples will be analyzed for VOCs, energetics, and inorganics.  Table 2 

presents the proposed sampling and analytical parameters for each sample.  

 

GROUNDWATER GRAB SAMPLING 
 

Up to 16 temporary well locations will be advanced via DPT drilling methods during this additional 

investigation to further delineate groundwater contamination observed near Building 1040.  Two 

groundwater grab samples will be collected from each temporary well location and analyzed for 

VOCs on an expedited turnaround time (48 hours).  Due to the weekend work only at Site 43, a 

modified triad approach will be used and results of the groundwater samples will be evaluated 

weekly to determine if and where additional temporary well locations are needed to delineate 

VOCs in groundwater near Building 1040.  Permanent monitoring well locations will be placed 

based on the groundwater grab results.      

 

MONITORING WELL INSTALLATION  
 

Up to ten additional monitoring wells will be installed via hollow-stem auger (HSA) drilling 

methods during the Phase 2 RI.  Six monitoring wells will be installed in the northern portion of 

the site near Building 1040 and four monitoring wells will be installed near well S43MW02 and 



Building 1041.  Each monitoring well will be installed as perimeter type wells and placement will 

be based on the groundwater grab results.  Table 2 provides a summary of the monitoring well 

sampling anticipated for the Phase 2 RI.   

 

Soil cuttings, purge water, and decontamination fluids generated from the soil boring, temporary 

well, and monitoring well installations will be containerized in 55-gallon drums, sampled, and 

managed as investigation derived waste (IDW).  

 

INDOOR AIR SAMPLING 

 

Two indoor air samples will be collected in Building 720 to evaluate vapor intrusion at Site 43.  

One outdoor air sample will be collected upwind of Building 720 to evaluate ambient air 

conditions and potential influence on indoor air.  Air samples will be analyzed for VOCs via EPA 

method TO-15.  Table 3 presents the Site-specific compound list for air sampling.  This list 

includes the compounds of concern detected in soil, soil gas, and groundwater during the Phase 

1 RI in 2011. 

 

The Phase 2 RI sampling results will be combined with historical data and used to complete the 

RI for Site 43 and support the FS. 



TABLE 1
SAMPLING DESIGN AND RATIONALE
PHASE 2 REMEDIAL INVESTIGATION
SITE 43 - TOLUENE DISPOSAL AREA

NSF INDIAN HEAD, MARYLAND

Location Matrix Depth of Samples Analysis (1) Method Number of 
Samples Rationale Sampling 

Strategy

Sample just below ditch (0-1 ft bgs) VOCs, Metals, Energetics 6

Samples will be collected to evaluate potential contaminant 
sources in soil.  Soil data will be used in the baseline HHRA 
to evaluate potential risks.  Soil samples are located in the 
ditch from the assumed disposal point and downgradient of 
the assumed source area.

Indoor Air Samples will be collected inside 
Building 720 VOCs 2 Samples will be collected to evaluate the potential vapor 

intrusion pathway into Building 720.

Up to six additional wells to-be-
installed approximately 20-35 ft bgs

See WSs #11 
and 14, Final 
March 2011 
UFP-SAP

Samples will be collected from MW02 and up to four new 
wells to evaluate concentrations of Site-related 
contaminants only (TCE and cobalt).  

Samples will be collected to evaluate potential source areas 
in soil.  Soil data will be used in the baseline HHRA to 
evaluate potential risks.  Soil samples are located in the 
ditch from the assumed disposal point and down length of 
ditch to other side of culvert.

Samples will be collected to define the extent of 
groundwater contamination.  Weekly quick turn samples 
(weekend work only at Site 43) will determine step out 
locations and subsequent monitoring well placement.  

Up to 32VOCs Only (Quick Turn)

VOCs, Metals (total and 
dissolved), Energetics 11

Samples will be collected from monitoring wells to bound 
the VOC plume.  Data will be used in the baseline HHRA 
and to characterize the Site.

1.     Groundwater “Metals” Analytical Group samples will include both field-filtered (dissolved metals) and non-field-filtered (total metals) samples.  VOCs for all media include 1,4-Dioxane.  The 
“Energetics” Analytical Group for groundwater and soil includes nitroaromatics, nitrocellulose, nitroguanidine, and nitroglycerin.

Building 1041 Monitoring well 
groundwater

Up to 4 new monitoring wells at 
approximately 9-19 ft bgs

See WS 
#19, Final 
March 
2011 UFP-
SAPBuilding 1040

Soil

DPT Temporary 
Well/Grab Groundwater 

Approximately 15-25 ft bgs and 
approximately 30-35 ft bgs (Actual 
depths TBD)

Monitoring well 
groundwater 

Sample just above water table (~8 ft 
bgs) VOCs, Metals, Energetics 6

TCE, cobalt 5

Note:  The sampling design presented in the table above includes the collection of soil, groundwater, and indoor air samples needed to further characterize Site 43.  The sampling will provide the data needed to 
evaluate risks to human health, vapor intrusion into Building 720, and support the FS.  This table is an update to Worksheet #17 from the UFP-SAP (March 2011) and please refer to SAP for all references to Worksheet 
#'s and .



TABLE 2
SAMPLE SUMMARY

PHASE 2 REMEDIAL INVESTIGATION
SITE 43 - TOLUENE DISPOSAL AREA

NSF INDIAN HEAD, MARYLAND

Sampling Location / Number of Samples
ID Number (1) (identify field duplicates (2))

SB23 /
  S43SB023TDBD
SB24 /
  S43SB024TDBD
SB25 /
  S43SB025TDBD
SB26 /
  S43SB026TDBD
SB27 /
  S43SB027TDBD
SB28 /
  S43SB028TDBD

TW13 /

  S43TW013TDBD

TW14 /

  S43TW014TDBD

TW15 /

  S43TW015TDBD

TW16 /

  S43TW016TDBD

TW17 /

  S43TW017TDBD

TW18 /

  S43TW018TDBD

TW19 /

  S43TW019TDBD

TW20 /

  S43TW020TDBD

TW21 /

  S43TW021TDBD

MW01 /

  S43MW00104
MW02 /
  S43MW00204
MW03 /
  S43MW00302
MW04 /
  S43MW00402
MW05 /
  S43MW00502
MW06 /
  S43MW00602
MW07 /
  S43MW00701
MW08 /
  S43MW00801
MW09 /
  S43MW00901
MW10 /
  S43MW01001
MW11 /
  S43MW01101
MW12 /
  S43MW01201
MW13 /
  S43MW01301
MW14 /
  S43MW01401
MW15 /
  S43MW01501
MW16 /
  S43MW01601

TBD VOCs, Metals (Total and Dissolved), Energetics 1 SA-1.1

TBD VOCs, Metals (Total and Dissolved), Energetics 1 SA-1.1

TBD TCE, Cobalt (Total and Dissolved), Wet Chemistry 1 SA-1.1

TBD TCE, Cobalt (Total and Dissolved) 1 SA-1.1

TBD TCE, Cobalt (Total and Dissolved), Wet Chemistry 1 SA-1.1

TBD TCE, Cobalt (Total and Dissolved) 1 SA-1.1

1 SA-1.1

Above the water table VOCs, Metals, Energetics

TBD VOCs, Metals (Total and Dissolved), Energetics 1 (plus 1 duplicate) SA-1.1

TBD VOCs, Metals (Total and Dissolved), Energetics 1 SA-1.1

Above the water table VOCs, Metals, Energetics 2 (plus 1 duplicate) GH-1.5, SA-1.3, SA‑2.5

Above the water table VOCs, Metals, Energetics 2 GH-1.5, SA-1.3, SA‑2.5

2 (plus 1 duplicate) GH-1.5, SA-1.3, SA‑2.5

Above the water table

Depth Analytical Group Sampling SOP Reference (3)

SOIL SAMPLES (4)

DPT GRAB GROUNDWATER SAMPLES (6)

Shallow and on top of 
basal unit  .  ~10-20 ft bgs 
and ~30-35 ft bgs.

VOCs Only (Quick Turn) 2 SA-1.1, SA-2.5

Shallow and on top of 
basal unit  .  ~10-20 ft bgs 
and ~30-35 ft bgs.

VOCs Only (Quick Turn) 2 SA-1.1, SA-2.5

TBD VOCs, Metals (Total and Dissolved), Energetics 1 SA-1.1

TBD VOCs, Metals (Total and Dissolved), Energetics

Above the water table VOCs, Metals, Energetics 2 GH-1.5, SA-1.3, SA‑2.5

VOCs, Metals, Energetics 2 GH-1.5, SA-1.3, SA‑2.5

SA-1.1

23-33 ft bgs VOCs, Metals (Total and Dissolved), Energetics 1 SA-1.1

Above the water table VOCs, Metals, Energetics 2 GH-1.5, SA-1.3, SA‑2.5

Shallow and on top of 
basal unit  .  ~10-20 ft bgs 
and ~30-35 ft bgs.

VOCs Only (Quick Turn) 2 SA-1.1, SA-2.5

MONITORING WELL GROUNDWATER SAMPLES (6)

9-19 ft bgs VOCs, Metals (Total and Dissolved), Energetics 1 (plus 1 duplicate)

Shallow and on top of 
basal unit  .  ~10-20 ft bgs 
and ~30-35 ft bgs.

VOCs Only (Quick Turn) 2 (plus 1 duplicate) SA-1.1, SA-2.5

17-27 ft bgs VOCs, Metals (Total and Dissolved), Energetics 1 SA-1.1

21-31 ft bgs VOCs, Metals (Total and Dissolved), Energetics 1 SA-1.1

12-22 ft bgs TCE, Cobalt (Total and Dissolved) 1 SA-1.1

24-34 ft bgs VOCs, Metals (Total and Dissolved), Energetics 1 SA-1.1

VOCs Only (Quick Turn) 2 SA-1.1, SA-2.5

Shallow and on top of 
basal unit  .  ~10-20 ft bgs 
and ~30-35 ft bgs.

VOCs Only (Quick Turn) 2 SA-1.1, SA-2.5

Shallow and on top of 
basal unit  .  ~10-20 ft bgs 
and ~30-35 ft bgs.

VOCs Only (Quick Turn) 2 SA-1.1, SA-2.5

Shallow and on top of 
basal unit  .  ~10-20 ft bgs 
and ~30-35 ft bgs.

VOCs Only (Quick Turn) 2 SA-1.1, SA-2.5

Shallow and on top of 
basal unit  .  ~10-20 ft bgs 
and ~30-35 ft bgs.

VOCs Only (Quick Turn) 2 (plus 1 duplicate) SA-1.1, SA-2.5

Shallow and on top of 
basal unit  .  ~10-20 ft bgs 
and ~30-35 ft bgs.



TABLE 2
SAMPLE SUMMARY

PHASE 2 REMEDIAL INVESTIGATION
SITE 43 - TOLUENE DISPOSAL AREA

NSF INDIAN HEAD, MARYLAND

IND01 /
  S43IND01
IND02 /
  S43IND02
ODA02 /
  S43SG03TDBD

1.     Refer to SOP CT-04 for sample numbering system.

3.     Facility SOPs are provided in Appendix D of the NSF-IH Master SAP.

6.    Energetics for groundwater and soil include nitroaromatics, nitrocellulose, nitroguanidine, and nitroglycerin.
TBD : To be determined
VOC : volatile organic compounds
TCE : trichloroethane

4.     “TDBD” refers to the two-digit top depth and two-digit bottom depth from which the soil sample is collected.  Samples will be collected just above the water table (determined in the 
field).
5.     Groundwater samples from monitoring wells MW01 and MW02 are being collected for the fourth time (Round 4), MW03 to MW06 will be sampled for the second time (Round 2), while 
the to-be-installed monitoring wells will be collected for the first time (Round 1).  Groundwater “Metals” Analytical Group samples will include both field-filtered (dissolved metals) and non-
field-filtered (total metals) samples.  For groundwater grab sample IDs, the “TDBD” refers to the two-digit top depth and two-digit bottom depth of the screened interval from which the 
sample is collected.

2.     Field duplicate locations may change in the field based sampling order and samples per day.  Duplicate samples will have “-D” added to the parent sample ID (this is a deviation from 
Facility SOP CT-04).

Upgradient of Building 
720 (ambient air). VOCs 1 SA-2.4

AIR SAMPLES

Building 720. VOCs 1 (plus 1 duplicate) SA-2.4

Building 720. VOCs 1 SA-2.4

Note: This table is a supplement to Worksheet #18 from the Final Sampling and Analysis Plan (SAP) (March 2011) and please see original SAP for all standard operating procedures 
(SOP) and analytical references.



TABLE 3
INDOOR AIR ANALYTE LIST (TO-15)

PHASE 2 REMEDIAL INVESTIGATION
SITE 43 TOLUENE DISPOSAL AREA

NSF INDIAN HEAD, MARYLAND

ACETONE
BENZENE
BROMOFORM
2-BUTANONE
2-HEXANONE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROETHANE
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
TRANS-1,2-DICHLOROETHANE
CHLOROFORM
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2-DICHLOROETHANE
1,4-DIOXANE
ETHYL BENZENE
FREON 11
FREON 12
METHYLENE CHLORIDE
METHYL TERT-BUTYL ETHER
4-METHYL-2-PENTANONE
TETRACHLOROETHENE
TOLUENE
1,1,1-TRICHLOROETHANE
TRICHLOROETHENE
VINYL CHLORIDE

Note:
1. Analyte list of Compounds of Potential Concern for vapor 
intrusion include all detected volatile organic compounds in 
soil, groundwater, and soil gas during SSP and Phase 1 RI 
sampling
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