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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).

11 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.

13 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 Sl 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 (ug/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 pg/L) and cis-1,2-
dichloroethene (DCE) (530 ug/L) were detected in shallow groundwater in monitoring well MWO01, 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 MWO02 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 ug/L). TCE
was detected again at Building 1041 in well MWO02 (3.2 ug/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 MWO01,
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 Rl 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
21 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:

e Soil sampling at twelve installed soil borings

e Seven temporary well/groundwater grab samples
e Installation of four monitoring wells

e Well development

e Six monitoring well groundwater samples

e Four soil gas samples

e Slug testing

e 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 soll

sample log sheets are provided as Appendix B.
2.1.2 Groundwater Grab Sampling

Seven temporary wells (S43TWO06 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 (S43MWO03 through S43MWO06) 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 (HSASs) 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 S43MWO05 and S43MWO06 were completed
as flush mount wells with concreted pads. Monitoring wells S43MWO03 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 S43MWO01 and new wells S43MWO03 through S43MWO06, 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 MWO02 and new
wells MWO04 through MWO06) 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 S43MWO01 and S43MWO03 through S43MW06 were analyzed for VOCs, total
and filtered metals, total cyanide, explosives and perchlorate. Samples collected at S43MWO01,
S43MW02, S43MWO04, and S43MWO06 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 S43SGO01,
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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 S43MWO01, MWO03, and MWO05. 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 S43MWO01, 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 Rl 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. Saoil
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 pg/kg. TCE was
detected at 470 pg/kg and 776 pg/kg at S43SB011 and S43SBO018, respectively. Other soil samples
contained elevated concentrations of 4-methyl-2-pentanone at 19,100 pg/kg, acetone at 4,660,000
ug/kilograms (kg), cis-1,2-DCE at 585 pg/kg, and vinyl chloride (VC) at 14.3 ug/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 [ug/m?]), cis-
1,2-DCE (29,000 pg/m®), and VC (30,000 ug/m?®).

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 PALSs.
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 S43MWO01 (8.32
pg/liter [L]). Methylene chloride was detected at three locations with PAL exceedances at two (maximum
concentration of 9.74 ug/L at S43TW07). Cis-1,2-DCE was detected at eight of the sample locations with
PAL exceedances at five (maximum concentration of 284 ug/L at S43MWO01). TCE was detected at 10
locations with 7 PAL exceedances (maximum concentration of 10,900 ug/L at S43MWO01). VC was
detected at 6 locations with PAL exceedances at five locations (maximum concentration of 26.2 ug/L at
S43TWO07).

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 pg/L at S43TW11. 3-Nitrotoluene was detected at five locations with PAL exceedances at four
locations (maximum concentration of 3.57 pg/L at S43MWO04). Nitroglycerin was detected at five
locations with PAL exceedances at three locations (maximum concentration of 32.3 pg/L at S43MWO06).
RDX was detected at seven locations with PAL exceedances at four locations (maximum concentration of
1.7 pg/L at S43MWO06).

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:

e A potential soil source area may exist along the ditch (southside of Schuyler Road) east of the
suspected disposal area.

e The extent of groundwater contamination (VOCs, explosives, and metals) near Building 1040 has
not been delineated.

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

e A potable water line leak and other site utilities may be influencing local groundwater flow and
contaminant migration.

e VOC detections in soil gas (acetone, cis-1,2-dce, and VC) indicate potential concern for vapor
intrusion into Building 720

e 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:

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

e Delineate groundwater contamination near Building 1040

e Determine local groundwater flow direction in both portions of Site 43 (Buildings 1040 and 1041)
e Determine the impact of site utilities on groundwater flow and contaminant migration

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

e 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 Rl and will be used in conjunction with the original SAP for the

additional investigation at Site 43.
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TABLE 2-1

SOIL SAMPLE SUMMARY
SITE 43 - TOLUENE DISPOSAL AREA
NSF INDIAN HEAD, MARYLAND

Sample Interval
Sample ID (feet bgs) Sampe Date
S43SB008-0608 6-8 6/4/2011 vocs?, Explosi'ves,' Perchlorate, TAL Metal_s, Total Cyanide, TOC,
Grain Size, Bulk Density, Effective Porosity
S43SB008-0607 6-7 6/10/2011 VOCs?
S43SB009-0608 6-8 6/4/2011 VOCs!, Explosives, Perchlorate, TAL Metals, Total Cyanide, TOC
S43SB009-0708 7-8 6/10/2011 VOCs?
S43SB009-0708-D 7-8 6/10/2011 VOCs?
S43SB010-0709 7-9 6/3/2011 VOCs, Explosives, Perchlorate, TAL Metals, Total Cyanide, TOC
S43SB011-0709 7-9 6/4/2011 VOCs?, Explosives, Perchlorate, TAL Metals, Total Cyanide, TOC
S43SB011-0709-D 7-9 6/4/2011 VOCs?, Explosives, Perchlorate, TAL Metals, Total Cyanide, TOC
S43SB011-3335 33-35 6/12/2011 Shelby Tube
S43SB011-0507 5-7 6/10/2011 VOCs?
S43SB0110utside1-1315 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 VVOCs, Explosives, Perchlorate, TAL Metals, Total Cyanide, TOC
S43SB016-0608 6-8 6/5/2011 VOCs!, Explosives, Perchlorate, TAL Metals, Total Cyanide, TOC
S43SB016-0607 6-7 6/12/2011 VOCs?
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
2vOC sample recollected




TABLE 2-2
GROUNDWATER SAMPLE SUMMARY
SITE 43 - TOLUENE DISPOSAL AREA
NSF INDIAN HEAD, MARYLAND

Sample Interval Sample
Sample ID (feet bgs) Date TAL Analysis
VOCs, Total and Filtered TAL Metals, Total Cyanide,
S43MW01-03 9-19 6/17/2011 | Explosives, Filtered Perchlorate, Anions and Alkalinity, MEE,
Sulfide, Dissolved TOC
TCE, Total and Filtered Cobalt, Total Cyanide, Anions and
S43MW02-03 12-22 6/17/2011 Alkalinity, MEE, Sulfide, Dissolved TOC
S43MW03-01 24-34 6/17/2011 VOCs, Total and Filtereq TAL Metals, Total Cyanide,
Explosives, Filtered Perchlorate
VOCs, Total and Filtered TAL Metals, Total Cyanide,
S43MW04-01 23-33 6/17/2011 | Explosives, Filtered Perchlorate, Anions and Alkalinity, MEE,
Sulfide, Dissolved TOC
VOCs, Total and Filtered TAL Metals, Total Cyanide,
S43MW04-01D 23-33 6/17/2011 | Explosives, Filtered Perchlorate, Anions and Alkalinity, MEE,
Sulfide, Dissolved TOC
S43MWO05-01 21-31 6/17/2011 VOCs, Total and _Filteret_j TAL Metals, Total Cyanide,
Explosives, Filtered Perchlorate
VOCs, Total and Filtered TAL Metals, Total Cyanide,
S43MW06-01 17-27 6/17/2011 | Explosives, Filtered Perchlorate, Anions and Alkalinity, MEE,
Sulfide, Dissolved TOC
S43TW006-2832 28-32 6/11/2011 VOCs, Total and _Filteret_j TAL Metals, Total Cyanide,
Explosives, Filtered Perchlorate
VOCs, Total and Filtered TAL Metals, Total Cyanide,
S43TW007-2327 23-27 6/3/2011 Explosives, Filtered Perchlorate, Anions and Alkalinity, MEE,
Sulfide, Dissolved TOC
VOCs, Total and Filtered TAL Metals, Total Cyanide,
S43TW007-2327-D 23-27 6/3/2011 Explosives, Filtered Perchlorate, Anions and Alkalinity, MEE,
Sulfide, Dissolved TOC
S43TW008-2832 28-32 6/5/2011 VOCs, Total and Filtereq TAL Metals, Total Cyanide,
Explosives, Filtered Perchlorate
VOCs, Total and Filtered TAL Metals, Total Cyanide,
S43TW009-2125 21-25 6/3/2011 | Explosives, Filtered Perchlorate, Anions and Alkalinity, MEE,
Sulfide, Dissolved TOC
S43TW010-2933 29-33 No sample No samplel
S43TW011-3034 30-34 6/10/2011 VOCs, Total and _Filteret_j TAL Metals, Total Cyanide,
Explosives, Filtered Perchlorate
SA3TWO012-2630 26-30 6/11/2011 VOCs, Total and Filtered TAL Metals, Total Cyanide,

Explosives, Filtered Perchlorate

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
! 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

Installation Total Depth Screened Reference Srofund
Monitoring Well ID (feet below | Interval Depth Northing* Easting* Elevation TOC urtace
Date Elevation
TOC) (feet bgs) (feet MSL)
(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
S43MWO06 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 Interval Sample
Sample ID (feet bgs) Date Collection Method Comments
Sample collected in 4 hours and is located on the NE corner
S430DA01 6/11/2011 8 hour Summa of Gallery Rd and Schuyler Rd
S435G01 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
S43S5G02 0-6 No sample | 30 minute Summa No sample
S435G02-D 0-6 No sample | 30 minute Summa No sample
$435SG03 0-5 6/11/2011 | 30 minute Summa | S@mple collected in 1 hour and is located in an asphalt* area
3 feet north of Building 720
S435G04 0-6 6/11/2011 | 30 minute Summa | Sample collected in 1.5 hours and is located in an asphalt*
area 3 feet north of Building 720
Notes:

bgs : below ground surface

D : Duplicate

! 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

Total Depth Screened June 2011 | August 2011 Surveyed Ground June 2011 | August 2011
Water Level | Water Level Surface
Well (feet below Interval Depth (feet below (feet below TOC Elevation Water Level | Water Level
TOC) (feet bgs) TOC) TOC) (feet MSL) (feet MSL) (feet MSL) (feet MSL)

S43MWO01 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
S43MWO05 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 |Selected PAL| S43SB008- | S43SB008- | S43SB009- | S43SB009- | S43SB009- | S43SB010- | S43SB011- | S43SB011- | S43SB011- | S43SB012- | S43SB012- | S43SB013- | S43SB014- | S43SB015- | S43SB016- | S43SB016-

Subsurface Soil ® 0607 0608 0608 0708 0708-DUP 0709 0507DL 0709 0709-DUP 0507 0507-DUP 0608 0709 0810 0607 0608

Sample Date 06/10/2011 | 06/04/2011 | 06/04/2011 | 06/10/2011 | 06/10/2011 | 06/03/2011 | 06/10/2011 | 06/04/2011 | 06/04/2011 | 06/11/2011 | 06/11/2011 | 06/03/2011 | 06/04/2011 | 06/03/2011 | 06/12/2011 [ 06/05/2011
Volatile Organics Compounds (ug/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 6.81J - 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 (ug/kg) - 5,500 - 3.86 J ND - - ND - ND 4.84 ] 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
ARSENIC 28.7 0.39 - 1537 3.01J - - 0.925 J - 2.25 5.24 J 2.91 2.92 0.834 J 2.48 214 L - 1.19
BARIUM 66.5 1,500 - 28.2 J 51.1J - - 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 - 0.223J 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 | - - | 7023 | - | 12100 | 900J | 12603 | 1,690 [ 112003 | 10303 | 828J | - 1,020 J

Notes:

- : not analyzed/no value

PAL : Project Action Limit

DUP : Duplicate sample

pa/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

Shaded cells indicate exceedances of PALs

@ selected PAL is the lowest (most conservative) of Project Screening
Levels

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




TABLE 4-1
ANALYTICAL DETECTIONS - SOIL
SITE 43 - TOLUENE DISPOSAL AREA
NSF INDIAN HEAD, MARYLAND
PAGE 2 OF 2

NSF-IH Background |Selected PAL| S43SB017- S43SB018- S43SB019- S43SB022-
Subsurface Soil ® 0608 0507 0607 0708

Sample Date 06/10/2011 06/10/2011 06/11/2011 06/11/2011
Volatile Organics Compounds (ug/kg)
2-BUTANONE - 2,800,000 ND ND ND 837
2-HEXANONE - 21,000 ND ND ND ND
4-METHYL-2-PENTANONE - 530,000 ND ND ND 19,100 J
ACETONE - 6,100,000 ND ND 23.6 J 4,660,000
CIS-1,2-DICHLOROETHENE - 16,000 397 ND ND 585
METHYLENE CHLORIDE - 11,000 ND ND ND ND
TETRACHLOROETHENE - 550 ND ND ND ND
TOLUENE - 500,000 ND ND ND ND
TRICHLOROETHENE - 1,600 3,940 776 ND ND
VINYL CHLORIDE - 60 ND ND 14.3 ND
Explosives (mg/kg)
1,3-DINITROBENZENE - 0.61 ND ND - -
4-NITROTOLUENE - 30 ND ND - -
PERCHLORATE (ug/kg) - 5,500 ND ND - -
Inorganics/Metals (mg/kg)
ALUMINUM 21,400 7,700 7,220 7,260 - -
ARSENIC 28.7 0.39 1.28 0.895 - -
BARIUM 66.5 1,500 33.2 25.6 - -
BERYLLIUM 1.5 16 0.545 0.605 - -
CHROMIUM 59.1 0.29 12.7 11.9 - -
COBALT 14.7 2.3 5.04 4.71 - -
COPPER 47.6 310 6.77 9.81 - -
IRON 35,200 5,500 9,110 10,500 - -
LEAD 38.6 400 8.21 8.1 - -
MANGANESE 155 160 16.5 15.4 - -
MERCURY 0.14 0.56 ND ND - -
NICKEL 15.9 150 8.38 8.97 - -
SELENIUM 3.8 39 ND ND - -
VANADIUM 102 7.8 17.8 16.7 - -
ZINC 49.7 2,300 23.1 22.7 - -
Miscellaneous (mg/kg)
TOTAL ORGANIC CARBON | - | NA [ 588J | 11303 | - -

Notes:

- : not analyzed/no value

PAL : Project Action Limit

DUP : Duplicate sample

pa/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

Shaded cells indicate exceedances of PALs

@ selected PAL is the lowest (most conservative) of Project Screening
Levels

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



TABLE 4-2

ANALYTICAL DETECTIONS-SOIL GAS
SITE 43 - TOLUENE DISPOSAL AREA

NSF INDIAN HEAD, MARYLAND

Selected PAL®| S430DA01 S43SG01-06 S43SG03-05 S43SG04-06

Sample Date 6/11/2011 6/11/2011 6/11/2011 6/11/2011
Volatile Organics Compounds (ug/m®)

1,1,1-TRICHLOROETHANE 520 0.071 J ND 0.24 ] 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 2.81J 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 0.11J 100 1.1 ND
0-XYLENE 10 0.055 J ND 0.68 ND
TETRACHLOROETHENE 0.41 0.1J ND 0.19J ND
TOLUENE 520 0.52 790 2 ND
TRANS-1,2-DICHLOROETHANE 6.3 ND ND 0.44 ) ND
TRICHLOROETHENE 1.2 ND ND 0.33 ND
VINYL CHLORIDE 0.16 ND 30,000 100 ND

Notes:

PAL : Project Action Limit

pg/m® : micrograms per cubic meter
ND : non-detect

J : Estimated value

Shaded cells indicate exceedances of PALs
@ selected PAL is the lowest (most conservative)

of Project Screening Levels

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




TABLE 4-3
ANALYTICAL DETECTIONS TEMPORARY WELLS
SITE 43 - TOLUENE DISPOSAL AREA
NSF INDIAN HEAD, MARYLAND

Selected S43TWO06- S43TWO07- S43TWO07- S43TWO08- S43TWO09- S43TW11- S43TW12-

PALs ® 2832 2327 2327-DUP 2832 2125 3034 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 (ug/L)
1,1-DICHLOROETHENE 7 ND 457 4757 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 2.61J ND ND
METHYLENE CHLORIDE 4.8 ND 7.7 9.74 J 0.748 J 4.84 7 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 (ug/L)
ETHANE 2 - 10.3J 115 - ND - -
ETHENE 1 - 8.89 10.3 - ND - -
METHANE 1 - 196 J 235 - 46.4J - -
Explosives(ug/L)
1,3-DINITROBENZENE 0.37 ND ND ND ND ND 0.421J ND
2-NITROTOLUENE 0.31 ND ND ND ND 0.11J 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 1.33J ND
NITROGLYCERIN 0.37 ND ND ND ND ND 0.639 J 0.341J
RDX 0.61 0.37J 0.628 P 0.616 J 0.49J 0.763 ND ND
Total Inorganics/Metals (ug/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 28.8 138 L 43.5 39.2
BARIUM 730 234 295 301 316 208 267 243
BERYLLIUM 4 2.38 2.53J 2540 4117 1.99J 1.98J 176 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 11.4J 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 0.125J 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 (ug/L)
ALUMINUM 3,700 3,150 11,400 J 2,740 J 2,150 4227 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 111 ND ND ND ND ND
CHROMIUM 0.043 16.3 23.8J 5.59J 9.44 J ND 1.83J 15.3
COBALT 1.1 14.2 14.7J 7120 17.8 25 ND 22
COPPER 150 11.9 38.9J 9.23J 9.53J 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 3.72J ND ND 112 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 12.7J 52J 17.9 8.06 J 4.4 10.2
VANADIUM 3.7 14.9 38J 9.44 J 11.9J ND 154 5.39
ZINC 1,100 10.9 4257 12.2J 33.1 17.4J 2720 11.4
Other/Wet Chemistry (mg/L)
ALKALINITY 50 - 27.4 41 - 41.8 - -
CHLORIDE 10 - 41.7 41 - 54 - -
NITRATE-N 1 - 0.043J ND - ND - -
SULFATE 20 - 11.8 11.2 - 0.926 J - -
TOTAL ORGANIC CARBON 20 - 1.86J 4.33J - 3.86 - -
Notes:

- : not analyzed/no value

PAL : Project Action Limit

DUP : Duplicate sample

ug/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

W 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

Select((elc)i S43MW01-03 | S43MW02-03 | S43MW03-01 | S43MW04-01 S43MWO04- S43MWO05-01 | S43MW06-01
PALs 01DUP

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 (ug/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 2431 ND ND
CHLOROFORM 0.19 8.32 ] - 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 (ug/L)

ETHANE 2 15.8 J ND 60.6 J ND 2.94 ]
ETHENE 1 ND ND 11.5J ND ND
METHANE 1 687 J ND 623 J 5.14 ] 257 J
Explosives(ug/L)

1,3-DINITROBENZENE 0.37 0.15J - ND ND ND 0.131J 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 3.57J 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 0.195J
HMX 180 ND - ND 0.125J 0.125J ND 0.904
NITROGLYCERIN 0.37 25.2J - 0.262 J ND ND ND 32.37
RDX 0.61 ND - ND 0.212 J 0.415J 0.0886 J 1.7
PERCHLORATE 2.6 0.251J - ND 0.244 J ND ND ND
Total Inorganics/Metals (ug/L)

ALUMINUM 3,700 1,550 - 225 18.2J 1410 1,090 4,050
ARSENIC 0.045 2.65 - 16.9 1.72J 1.7 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 24.7 234 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 141 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 (ug/L)

ALUMINUM 3,700 195 - 16.2 J ND ND 26.5J 17.0J
ARSENIC 0.045 2.1317 - 15.2 1.67 J 1.53J 1.22J 2.09J
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 24.5 335 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 3.7 9.48 - ND ND ND ND ND
ZINC 1,100 60.6 - 11.5 14.1 13.9 36 13.9
Other/Wet Chemistry (mg/L)

CHLORIDE 10 32.3 125 - 39.2 394 - 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
pg/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

@ 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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S43SB004

S43SB014

S$43SB022-0708

06/
VOCs pg/kg
4-Methyl-2-Pentanone 19,1
Acetone 4,660

Cis-1,2-Dichloroethene 585

,000

S
N !
O
BLDG 720

00J

R

$435B015-0810

VOCs pa/kg
4-Methyl-2-Pentanone
Acetone

43SB010 | S43SB010-0709
06/11
VOCs pg/kg
(none detected)
S43SB019-0607
06/11
VOCs pg/kg
Acetone 23.6J
Vinyl Chloride 14.3
S43SB018-0507
06/11
VOCs pg/kg
Trichloroethene 776
S43SB017-0608
06/11
VOCs pg/kg
Cis-1,2-Dichloroethene 397
Trichloroethene 3,940
X J/@f
Ditch o4
S43SB011-0507
06/11
VOCs pg/kg
Trichloroethene 470
S43SB016-0607
06/11
VOCs pg/kg
Acetone 18.3J
|T'|: TETRATECH
Soil Analytical Detections
Site 43 Toluene Disposal Area
06/11 Naval Support Facility Indian Head
5,190 Indian Head, Maryland
157,000 J
FILE 112G00771 AS NOTED

FIGURE NO.

FIGURE 4-1

REV

DATE
1/5/12
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Notes:
J=estimated value
VOCs=volatile organic compoun

Legend
@ Outdoor Air

(&  Soil Gas

0 25 50 100
I . et

S$43SG01-06
06/11
S430DA01 VOCs yg/m3
06/11 1,1-Dichloroethane 140
VOCs ug/m3 Chloromethane 100 J
Benzene 0.31 CIS-1,2-Dichloroethene 140
Carbon Tetrachloride  0.66 J m,p-Xylene 100
Toluene 790
Vinyl Chloride 30,000
®
Ditch—
> .
< ——Ditch
D
S
()
Sa %
“4,
Q) '?
Q , S435G03-05 4
’\W 06/11
0 VOCs ug/m3
Q 1,4-Dioxane 0.68 J
~N/ 2-Hexanone 12
Q Benzene 1.1
cis-1,2-Dichloroethene 59
S43SG04-06 Vinyl Chloride 100
06/11
VOCs ug/m3
2-Butanone 1,600 J
4-methyl-2-pentanone 1,600 J
Acetone 690,000
cis-1,2-Dichloroethene 29,000

. 4
AN

|'|t TETRATECH

Soil Gas Analytical Detections

Site 43 Toluene Disposal Area

Naval Support Facility Indian Head

Indian Head, Maryland

FILE

112G00771

SCALE
AS NOTED

FIGURE NO.

REV

FIGURE 4-2

DATE
1/5/12
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N

S43TW06-2832
06/11
VOCs g/l
CIS-1,2-Dichloroethene 4.49
Trichloroethene 53.9
Vinyl Chloride 0.724J
Explosives pg/L
S43MW04-01 RDX 0.37J
06/11 06/11 DUP
VOCs pg/L
CIS-1,2-Dichloroethene 152 156
Trichloroethene 699 682
Vinyl Chloride 15.7 141
Explosives pg/L
3-Nitrotoluene 291 3.57J
RDX 0.212J 0.415J
Metals pg/L
Arsenic 1.72 1.7
Cobalt 24.7 23.4
Iron 16,600 k 16,200 k
Manganese 409 383
S43TW08-2832
06/11
VOCs pg/L
CIS-1,2-Dichloroethene 21.8
Methylene Chloride 0.748 J
Trichloroethene 41.9
Vinyl Chloride 16.2
Explosives pg/L
3-Nitrotoluene 0.156 J
RDX 0.49J
S43MW03-01
06/11
VOCs pg/L
CIS-1,2-Dichloroethene 0.896 J
Trichloroethene 1.74
Vinyl Chloride 1.16
Explosives pg/L
Nitroglycerin 0.262 J
Metals pg/L
Arsenic 16.9
Cobalt 4.25
Iron 42,600
Manganese 602
BLDG 1041
S43MW02-03
06/11
VOCs pg/L
Trichloroethene 0.398 J
Explosives pg/L
(not analyzed)
Metals pg/L
Cobalt 70.4

TW10 A

O SAMPLE)

I

S43TW09-2125

VOCs pg/L
CIS-1,2-Dichloroethene

Methylene Chloride
Trichloroethene

Explosives pg/L
RDX

06/11

261J
4.84 J
563

)

S43MW05-01

06/11
VOCs pg/L
(none detected)
Explosives pg/L
1,3-Dinitrobenzene 0.131J
Metals pg/L
Arsenic 1.50J
Cobalt 311
Iron 19,400
Manganese 345

0.763

/

S43TW11-3034

VOCs pg/L
Trichloroethene

Explosives pg/L
1,3-Dinitrobenzene
Nitroglycerin

06/11

1.68

0.421J
0.639J

Indian Head, Maryland

Legend
&®  Monitoring Well
/o Temporary Well
S43TW07-2327
06/11 06/11 DUP 0 2550 100
VOCs pglL T Feet
CIS-1,2-Dichloroethene 56.5 61.3
Methylene Chloride 7.7Jd 9.74J
Trichloroethene 923 1,010 Notes
Vinyl Chloride 26.2 25.8 =estimated value
Explosives pg/L Cs=volatil . d
3-Nitrotoluene 0.898J 0.708 J s=volatile organic compounds
RDX 0.628P 0.616 J -microgram per liter
L 4
0 S43MW01-03
06/11
VOCs ug/L
Chloroform 8.32J
/ CIS-1,2-Dichloroethene 284
Trichloroethene 10,900
Explosives pg/L
1,3-Dinitrobenzene 0.15J
3-Nitrotoluene 0.723 J
Nitroglycerin 25.2J
Metals pg/L
Arsenic 2.65
Cobalt 9.03
Iron 2,420 K
Manganese 101
S43TW12-2630
VOCs ug/L
(none detected)
3-Nitrotoluene
Nitroglycerin
S43MW06-01
06/11
VOCs ug/L
CIS-1,2-Dichloroethene 41.6
Trichloroethene 1,130
Explosives pg/L 'l'.b TETRATECH
1,3-Dinitrobenzene 0.244 J
Nitroglycerin 32.3J
RDX 1.7J . .
Metals pg/L Groundwater Analytical Detections
Arsenic 2.76 ) .
Cobalt 40.7 Site 43 Toluene Disposal Area
Iron 35,800 k - .
Manganese 611 Naval Support Facility Indian Head

FIe 112G00771

SCALE
AS NOTED

POREY FIGURE 4-3

REV

DATE
1/9/12
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Tetra Tech NUS, Inc.

BORING LOG

Page

1

of A~

PROJECT NAME: Indian Head Site 43 BORING No.. SROS /Mi20F
PROJECT NUMBER: 112G00771 DATE: [
DRILLING COMPANY: (i rowd Zero GEOLOGIST: ), il ¥
DRILLING RIG: Creapro e GLAG D DRILLER:  Gene Bork.
MATERIAL DESCRIPTION PID/FID Reading (ppr)|
Sampi| Depth | Blows/ | Sample § Lithology u
e No. | (Fi) 6" or |Recovery] Change s
and | or RQD ! |(DepthiFt) ioll IJIB:\:“W s M i
e un o ample or onslsiency L21rle
o:-‘r'apcm I:an, o ?,en:llh Screened or Color Material Classification S Remarks E‘ 2 % g
Interval Rock " wnlEIs5|E
Hardness i@ | O
n T -
3-1 7% S uer B | St seme oy b F aan e ist O [olo] o
L/ ololo B
sl B0 SiHE ad Cloy Moist
v
5 . OO 10 F
2 g duen .
Sol LN El [ B |F send somesili endHos] | oS nlolo o
[t Af
: I Sate g above e
ES3SBQE- N0 B8
. B , *rlﬂvsﬁmﬁfz'b?: G lolke [o
N7 [~ £
RS i
10 sLLF (Gey aay Sohe VF5and wiet > ola |
53 3% ‘_L i et alolo|e
L
Very S B i C\wf Some i\\‘} and F send Mois Qoo o
15 SKEE | Ben | VF-F 5a0d Some siff $0M sa wel O [0l
a8 +
154 / Vs o Denge 1B |FM sand " spe eloy Wet Ololo ©
Dernse |Ben | F Sond some Clay M&Hg,_,}, e "'
¥ N5 Ololo |o
]"90&’ B{'f\ F‘M Sabd ‘{‘l’ C{Ou\,r
Pt N
20 P Gvs| Clay, and 7o sk (0 Llet Olololo
5"‘5 3/5 IOd s B”‘ :EMS"?“A J‘r, 5‘}7’ Owi cl‘u/ (‘,f('r}; bt SW"\PIf O e C)
looge Bmﬁq, F‘C Sand Snmephr fock £ras < Very woe oloio o
/ dv. oo <
] |
25 J/ v Oloje|o
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot infervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Converted to Well:

Liavous phoero (o e (G

Remarks: (Ef :
‘ Jf i’A

P
giigu\

b

in 0L @ s'\eeue\

4o 30‘595

Background (ppm):@

bhelow, 20! w()c:m-}rof rodg asd VG mMS 5}15/

o,

“Yes

D)

No Eﬂ: Well LD. # S{PBMWO S




| Tetra Tech NUS, Inc.

BORING LOG Page 2_of .2_
PROJECT NAME: Indian Head Site 43 BORING No.: _ SBoOR [Miwe 3
PROJECT NUMBER: 112G00771 DATE: G-d-1
DRILLING COMPANY: (o, ad Zere GEOLOGIST: Jacob Birkett
DRILLING RIG: Coeoprobe 4020 ST DRILLER:  (sene Borler
MATERIAL DESCRIPTION PID/EID Reading (ppm)l
Sampl | Depth | Blows/ | Sample | Lithology U
eNo. | {FtL) 6" ar |Recoveryj Change 8
and or ROD i (DepthyFt.} | Soll Density/ Blz |t
Type | Run (%) | Sample or Conslstency ¢ Remarks 3 5 g &
or RGD] No. Length | Secreened ar Golor Material Classification S Els|s |5
Interval Rock * % |El5|E
Hardness wmiB| | Aa
- ?5? . . ot i
o | S 5 F-Csand some B 1 Recklingd | EXEZLEGP OO0 0
Fe co v L\quci ‘c’
’ edei:riu'l‘:
/ lolo o
I
med
30 SEEE | Gray | o 4 r 7 Senet G;r«\, cofoy dn < hoe ; Oplele
a2 " V395 poll gauplortdscivte
333 [57 /&1 e |G| PAC sand and FM pephl ||t ekl Funliisy |O|OJo
i, 304 yad 75 Saad Siovtel to 57 digente
Sapf) (c‘/
/ O10lolo
v/ \
% 35 ? /? M-[-EMdcﬁt\ “?(Da”);
15 .
140l5-3 %' st FF (Bl Ofganic vip h_clay v silf et O OO
< /Foc-;;i ross )
\ G|
| | Solo
K 4
4o
EOB
%‘La;
* When rock coring, enler rock brokeness,
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks: £z previous Dajr"
1 1

Background (ppm):

Converted to Well:

Yes

>

No

Well LD. #: SH3MSZ




Time
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elv v

| Tetra Tech NUS, Inc.

BORING LOG

Page _i

of = _

PROJECT NAME: Indian Head Site 43 BORING No: Sgoa/ M Lady
PROJECT NUMBER: 112G00771 DATE: o~ 4- U1
DRILLING COMPANY: G rowrd zero GEOLOGIST: 3, B/v e ff
DRILLING RIG: Greapblt &rooBT DRILLER:  Gen e Bockr
MATERIAL DESCRIPTION PIDJFID Reading (ppm)
Sampl! | Depth | Blows/ | Sample | Lithology U
elNo. | (FL) 6" ar |Recovery| Change s
and or RQD ! {DepthyFt.) | Soil Density/ E = s
Type | Run (%) | Sample or Consistency c Remarks 2153 o
or RQD] No. Length | Screened or Color Material Classitication g £ 1S £ls
Interval Rock * alE|l s =
Hardness ;53 Q|0
4, : .
S"] 3’% M;J."F f— %ﬁ:‘ﬁj S!hl So me C‘lqy ~tv,o.-3m.‘.;s N-as'S-} O OO :)
T s,;‘-rf Déj:\/ Si‘i‘ Sore C !r\y ‘{'r. W:Sﬁh‘i
- . .S-l{ﬁ;f%_i:., Ss“‘ Scl\MVESnAJ 4e. clay Mo 5 % Q[0 O O
sf.fF G‘T“i\'l n Same ax aboue
5 ) J/ ﬂ"o (‘ S'—f O O O O
2 / q4/5 . SEAF |Goy | S Some Vo Foand frclay o CIOP B
SUISEON-0B%
el ghifF fhnag E, fo,ncl soMe o e y Maist la Loe
ﬂh ‘r S'ﬁl\‘j Some Ciﬁ.y Jf. f‘?.ﬁ;# o OO O
eacd st Gey | E sond drbo comeeta et
10 J/ \L @ OO o
‘5-3 5/5 fin- 5;5# %‘::-\u Sohe ag c...Lga'u(’ Aaie? \Z O O C) -
st A |Bry Syl Some F, sand . elay et 4o /V‘G\S_} Olololoe
e » ; k. Bl in ino
e ir— Sy Ff 8{ S;ii‘ Same Cqu, 1(6, F:S;zﬂ‘f ke sty 3
Fa Bond some Clog s oG T
15 ’ B ra | Clmyy Some £ :nr\a_h Loe OO o] s
5y s ’] }; /} et olole o
— V|V N oololo
Uelse |97 | FM sind Froclay aod Csned | T e 7
20 looge G IM-C zan A 'i't, silband Pl T € - o Ol o
5 354 L] o[Oo o
Ol K©
25 \ 4 ololalo
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks:

Background {ppm):

Converted to Well: Yes

&)

No _BK Well1D. # 343MLiod




o457

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY: Girousd Zer o

»| Tetra Tech NUS, inc.

BORING LOG

Indian Head Site 43

112G00771

BORING No.: 3Ro% /Mwi0¢

Page _2_of _2_

DATE: (o-B -0

GEOLOGIST: Jacob Birkett

:‘.;Cf't."{t ut

¥ At pMocrocores beloo. B0 lbgs

DRILLING RIG: (recprbe DRILLER: Genr Burke
MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sampl | Depth | Blows/ | Sample | Lithology u
e No. | {FL) 6" or |Recoveryj Change s
and | or RAQD / {Depth/F1,) j Soil Density! Nis |s
Type | Run (%) | Sample ar Cansistency c Remarks 2153 B
orRGD| No. Length | Screened or Color Material Classification ] £12 £l
Interval Rock * alE|lsls
Hardness o |0 Io
S 5//5 }ac:sp Croy M€ Sand come P”Mafrj Loet ol O
\ Vv 10lolo
velly . %,
SUEF | Gy | Clay bre it Lot
~
30 loose- |G, | M-C Sard Vi pebbles woe T, ol élelle
K 1 TToE Yy | e ol T T35 polledoct et abeupt
X S -7,. / /q 1 quul‘c rich ¢lay +r. Si f‘f bt Hhe pofnf*dl‘-i nok Telacg~ CD O O d
et 3 Move |Paues
s fr Bl ‘ et
// L Ololop
N
35 Lob
24y
* When rock ¢oring, enter rock brokeness.
** Include monitor reading in & foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
L Y
Remarks: Contpvors | macrocoves in 2" cleeve to 26 bas Background (ppm):

Converted to Well:

Yes ( é) No M Well 1L.D. #: S43 MLi00y




Tetra Tech NUS, Inc. BORING LOG Page . of =

PROJECT NAME: indian Head Site 43 BORING No.: SB o Muwos

PROJECT NUMBER: 112&G007 71 DATE: C-3- 1
DRILLING COMPANY: Cround Zero GEOLOGIST: 3 B Lo #
DRILLING RIG: Qmﬂf”bd 7232 DT DRILLER: Crese Buciee
MATERIAL DESCRIPTION PID/FID Reading (ppm)|
Sampl | Depth | Blows/ | Sample | Lithology U
eNo. | (Ft) 6" or [Recovery| Change s
and ar RQD / (DeptiyFt) | Soil Density! Nl |
Type | Run | (%) | Sample or Conslstency c Remarks 2 b 218
or RQDY No. Length | Screened or Color Material Classification S E|2|5 |5
Interval Rack i dlE|E|E
Hardness w8 | o
. ; , Tyl .
15oc 5'( q% s"‘;::v i FS&N] Some M‘Csc\ml end s 1 (iq, ¥ O OO
Mest i N :
1‘903" E?Er-!- F'CSW‘() Swﬁuchvqml ‘“‘“3"5&“! AM‘*!D c |3 elle
rh('ﬂ;FF_ i - '
* E‘-’Cl’\ QM¢]WA’1 5’ ﬂl\&l}‘-&gj {.3 OO c
uwofy Bra i ) ’
sHFF |Gn, aqy Some i i 4 Fisend d“"‘P
5 R AR Sicolo
. B o | .
iSip 5'3' / D‘/ 5 . ‘;r?;FF Ciray (-14.\4 Some sl fso me B and o o QIO
Mad B "
;;;p,c ‘-'-f:v Elca‘y N\AS-H SoMe F.-saf\d Meistbe coel Qs O o
S5 M(fg"s‘- Cg?ﬁ F’M SQ(\& SorMe Si[.f' b\l’f—(" 15,
. il
10 v J $435Boic-070q 1O | | o e
i5'§ 4$-3 Ll/[} ) Gét,. F:M Sand Some 4 topebids WC’7[ oo | e
Q}/ Y/ O Cle |
J [} G‘c\ -
LS |Gl some clegy I, Feondf weh
152 |- 35 very sBBIA | $:1Y some ela we ¥ Olojoio
7
\ \ /
. 7V oblel
met'éjl t t};{}\.‘rﬂ Cloy some sill i F, gond e t
- ) obs [£
20 [ HFla | G eloy, Ole|olo
wa |55 e el ef |60 | Clay some gibtond FMsand | | woe # Qe je
v v O lolo le
M- C ganddrF o rewvel wet
25 ¥ VU O lola lo
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 fool inlervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Coxl\’nuu:-; mocgecens Yo RO bas ("® core 2" sleens) Background (ppm):
bisﬁ!ﬂ g Ihoepnepre S "g qo‘bgs -

Converted to Well: Yes X No Well 1.D. #: SY3IMOS




* | Tetra Tech NUS, Inc. BORING LOG Page _2_of _2_
PROJECT NAME: Indian Head Site 43 BORING No.: SRl Mwoes
PROJECT NUMBER: 112G00771 DATE: -3 -1
DRILLING COMPANY: Gepupd Zoreo GEOLOGIST: Jacob Birkett
DRILLING RIG: DRILLER: Gttt Corey Gramwell
MATERIAL DESCRIPTION PID/FID Reading {ppm)
i Sampi | Depth | Blows/ | Sample | Lithology U
i e No. | {FL) 6" or {Recovery|] Change g
and or RQD I (DeptivFt,) | Soll Density/ Nt |3
Type | Aun | () | sampte or  |Consistency ¢ Remarks 2l E|m
or RQD| Mo. Length | Screened or Color Material Classification s Eis|S |35
Interval Rock x SLE| 5|8
Hardness R =]
Time
540 |54 3/5 leos | Gray | M€ sunal . E o el wet O oo old
W
{ 1ololo e
- )L/ \1/
[ o) St Gy IS5 cnme €1
Lf;ﬂs\\ 30 - ’ M- Cq Scuelfi ;"‘:_F Sireue te F O el
: 1 i | PES— PR : A i
> om0 7 /s £t SEEE B Cokise / MED S/ 0101%0
! M A 7T
DENSE ‘5;-?\: ?u(‘ rLt%Y
I i
17 (b 1%
MY N
35 S EF m\; ELNY  sgme ST FSARY 010|919
- 'c— | - [ i
oo |59 ] \
VAR h / ojefel|o
R |
TO 40 RS
* When rock coring, enter rock brokeness,
™ Include moniter reading in 6 fool infervals @ borehole. Increase reading frequency if elevated reponse read. DriIlEng Area

Remarks: 0 -30 AG-S 6 ?) i JR Background (ppm):
SO~ 8 Be-S 6 A -] K>
Converted to Well: No WelllD.# S 43 MW 0L

Yes ;( ’




’ Tetra Tech NUS, Inc.

| BORING LOG Page 1 of 2
PROJECT NAME: Indian Head Site 43 BORINGNo: SB I [MWes
PROJECT NUMBER: 112G00771 DATE: C-d-t
DRILLING COMPANY: Crroprd zere GEOLOGIST: 7§, & wwieetl
DRILLING RIG: G o T DRILLER: * Giene Sor lew
MATERIAL DESCRIPTION PIDIFID Reading (ppm)}
Sampi{ Depth | Blows/ | Sample { Lithology u
& No. | (Ft.} 6" or |Recoveryi Change . . g
and | or RQD i (Depth/Ft.) | Soil Density/ b T
Type | Run (%) | sample or Consistency ) o c Remarks 2 5 3 @
or RQD} No. Length | Screened or Color Materfal Classification 3 ElalS |5
tnterval Rock * w|E|5|%
Hardness m|D]|o
1502 5‘{ LI/S Vef?[aaj‘f Ji 3;: YF € sand some ’“’jﬂ Pc’bf:[r)‘ AV‘V O Is) O O
- F sond Seme M psbhle R
—_— [oosr b VE-Fs ® br, ﬁ: | .\y; Ma s J
Very SHF I)%f:qv S:"' Some cf.“/ br B gand (A&Mf) | & O O O
- I L £ 4 I
5 | ale (rou|Chmyooor st et d darmp . oo |o
1526 S 45, s [Gror | B Sand some clug ez f o lololo
—| g sgh? leﬁ‘[ Lo e = searn fonee ' Sj .
o |Aers 2By B osand some clay Sealleet =z [ ojo o
e - (3
s } Gry ! 243 ard ‘bﬂa?ﬁ
. T /sofse .
EEE 75 "5t (ol F sad ol e L, et 3|00 |0
F——1 loese {J};n,: F"MS'tAI\A Fr. sl
Lk =4
4’55}3:{/ Brﬂ C\O\,\{,gq\?f La}r«.cj )IP.MS'M&( L\}:,‘}’ 0:3 o O O
L Y |
15 [0956 B,"n F‘"M -";c‘ma S’gm(',sq&){ﬂsd'f We'} 13 O ' O
15y | S L 3/5 oo s, G%“‘y M sond Some €. Send brsilf voet Kile)eY[=]
G"‘:’ r"' C SQI\A Sope P gf_{’%ﬁ
l | (slcdo o
I v v
20 Vertee |Gy | Clay 4v, VF50nd et 2 0lol
1557 5'5 / ‘&yg \iri)f:ﬁi.fﬁ; Crfy Cieb\f ,jh VE, card : u@+ b‘B o o O
o> 1o
25 i{)oje lrveqt M-C Sand v, s“H L\Jr"f' O O O »
* When rock cosing, enter rock brokenass.
** Include monitor reading in 6 foat intervals @ berehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks: ContinvevS Macrocore to Do bos (,l“d)c‘or,- i ’).“sbeu») Background (ppm):[ <5 |

Converted to Well: Yes No

=S

Well 1.D. #: 243MW0(0




. Tetra Tech NUS, Inc. BORING LOG Page —27 of —2‘—

PROJECT NAME:  Indian Head Site 43 BORING No.: SR ji/Mw 06
PROJECT NUMBER: 112G00771 DATE: G4~ and -V
DRILLING COMPANY: T raund Zere GEOLOGIST: Jacob Birkett
DRILLING RIG: Lieopidne  GEAOBT DRILLER:  Crene Burke

MATERIAL DESCRIPTION _ PID/FID Reading {ppm)
Samgl | Depth | Blows/ | Sample { Eithology 1]
eNo. | {FL.) 6" or |Recovery] Change s
and ar RQD I (Depth/Ft.) | Soli Density/ AR
Type | Run | (%) |Sample| or [Consistency c Remarks AFIERE:
or RGD} No. Length | Screened ar Calor Material Classification s E|lg|5 |5
Interval Rock - & Els|=
Hardness A =]
Gl 40)s-G a% M. dense |Gy |F-C sand some wet OG0l I
) F-pA pebbls Te 5id
OO|0|0
30 ] W/ \
/ g .. M, (lmsc G\”ﬂw F-C sand some F-M pehbls wet
} +e, ‘5.- “i‘ ’ O O O G
s | 7 Y4 . ,
L 74 o
- - Sheley Tobe GBieo | .
35 S 1% omanie pichelay SHLSRamslOO|O o
/ Lot
-%\b.')g
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot in@ervals @ borehole. Increase reading freguency i e!evated repense read. _ Di’i”iﬂg Area
Remarks: Dig Q(‘g:‘b" <ol Safv\(‘)\}ms (Moctecores n“x4‘> Feam a&v?ﬁé‘hﬁs Background (ppm);

Converted to Well: Yes > No Well |.D. #: SYIMNWOE




Tetra Tech NUS, Inc. BORING LOG Page W[m of 2_

PROJECT NAME: Indian Head Site 43 BORING No.: <Bl ITwOQ
PROJECT NUMBER: 112G00771 DATE: Co-11 -1
DRILLING COMPANY: Crennd Zeoro GEOLOGIST: ). SirlesH
DRILLING RIG: DRILLER:  Geiorae Sevia
MATERIAL DESCRIPTION PIDIFID Reading {ppm)
Sampl | Depth | Blows/ | Sample | Lithology U
& No. | (Fi) E" or |Recovery| Change S
and or R?D i (Depth/FL) if;irllg:{lesr:lcx;' c o N : ;\l
o'rl'sl;;zn ?;:: o ?_:T;I: Scr:.:ned or Color Material Classification 5 Remarks E‘ #g_ g ?3
Interval Rock * W |E|5|%
Hardness o | oo
4 il o ¢ . it o
1050 | 5-| s " b Bl Clay some s ”ﬁ‘io’?‘}ﬁﬁq Moistlo wet  Lenlryles| )]
pii=s SRS o o somel sand Hit pole e Jlat
70 Yevert £, 1 .
[ ey i Eesy o 0]o o
I W£54 ‘}d cl/‘;/ .
5 : \J/ . ol old
1553 |$-A 195! kAP B F sand some gijide cloy poist OO0
. Nz~
v <43 SBo(2-i507
Dense Gg?;\( [ SMJ- fr, fo some si f’} s o [¢]®) O
10 4 oo [
B Skip over [0)8bys
indevua |
Neo g&mp ling
15 /
20
25 N4
* When rock coring, enter rock broksness,
** [nclude monitor reading in 6 foot intervals @ borehols. Increase reading frequency if elevated reponse read. DrEHing Area
Remarks: Condinvovs (5 ‘x?“)macroca;—( Yo 16! bes Background (ppm):@

Discvede (4 w.')“\’)' Moo cpolor OF o o 22 hos

Converted to Well: Yes No x Well 1.D. #:




' | Tetra Tech NUS, Inc.

BORING LOG

PROJECT NAME: indian Head Site 43 BORING No.:
PRCJECT NUMBER: 112G00771 DATE:
DRILLING COMPANY: (rrouvnd Zere GEOLOGIST:

DRILLING RIG: DRILLER:

Page _2_of _2_

SB o [TLeod

Co-{[-11

Jacob Birkett

Crear:{e S fo

MATERIAL DESCRIPTION

PID/FID Reading (ppm)|

Sampi{ Depth | Blows/ | Sample | Lithology 4]
eNo. | (FL) €" or |[Recovery] Change s
and or RQD ! (Depth/Ft.) | Soll Density/ Ml |t
Type | Run (%) | Sample or Consistency c Remarks 2 =8 =
or RQD| No. Length | Screened or Color Material Classification [ Elg|S |5
Interval Rock . wlE|5|%E
Hardness w |8 o
Ne Sm?'e‘;\g& Jr('\\
viot 83 / ‘-Lf‘/§ Dease [Grey M-€ sonat dr, 5l I o 6% Olo
30 e
e e f O >
%1 ) 5” p{; DGl © D"St\n.l‘c. Y"‘J'C,l’\. 'l ‘GH"I‘
22 'bgs
35
* Whan rock coring, enter rack brokeness.
** Include moniter reading in 6 fool infervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: “oe ¢ Freusw_s PQL:) e Background (ppm):[¢> |

L4

Converted 1o Well:  Yes No < Well 1D, F-




| Tetra Tech NUS, Inc.

BORING LOG

Page y_ of =

5B i3] Two?

PROJECT NAME: Indian Head Site 43 BORING No.:
PROJECT NUMBER: 112G00771 DATE: Lt |
DRILLING COMPANY: Givourd 7 oo GEOLOGIST: "N, S ivtee T
DRILLING RIG: Crecprobe #8324 D ! DRILLER: Corey  Gamme |
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sampl | Depth | Blows/ | Sample ] Lithology u
e No. | (Ft} 6" or |Recovery; Change 5
ang | or HSD I (DepthvFt) izi;;:;s:::;{ e ° H R S
o':‘ggn :L;n @ ?_:T;I: ScreO::ned or Color Material Classification 3 Remarks 'E' —E g g
Interval Rock . a 5 5| E
Hardness |0 |
[ .04 :
e [$-1 Y5 Leuse [SIK | Crushed agphaft Ao P
' Dl =y i
SQFF 65&\? 5; i} E\hﬁﬁ{’?\g }“r, F:‘Snl\-’l h\c’\'5+ Méﬁl&"l
Rg
- B \ \ olo)o|d
. Yo
5 s{-;'F‘F“ Siil" ﬂnfk CL‘V é‘gmg FM&"‘ M"‘“‘EI’ 1’.':1 b--’f"l' O O O O
ws[sal ] 35 - - [ 1S am ey some Bz | €43 SB61 3068
i i l we b CT:M:HQO) Olob 1o
sube |/ | W N
- M Dense Gy F-M Sm\& some glay et QAlojo|o
10 M bese B | F- M gand fr, clay
haqs-3 5/5 SEEF B0 | F sand semeeley moig Qlojolo
_ E}JFF a;,;‘ SAE Clay come silbond Fsand wet
_____M.M-ra"ﬁ;ﬁ%rrw F,-S&Ml Cesire ol vt Ol 2io O
64”;}:1& %f:: C.tu.,’y Segpne s{”‘ ‘\n.A.F:S:«f
15 locse |Gy | F-M gond some C1~f1‘frf;};:u{ ool 57L O Og o
{125 {)"’L‘ 3/’5' | e € %’::;; M"C S‘ﬂq\c\ Some Mg ravel i"'f,,‘, b 4 .
SLFF Bin Cl"‘-? Some FoM sand O[O O O
M- Smxcl ? loSs’ SRMP lr
| Ololo |o
20 \, R Z we -
Wio 5—5 1"/5 Very losse| Sra M- sand ard aravel br, clay e - Oldlo o
o
| f
v \% G oo o
Jﬁﬁﬂ/ﬂ,‘[ﬂ}ﬁfgrﬁ F-C Stuwk Some €l / L»Jc’f-
25 O:f,::’ C"”"V h-c Sand a0 Fﬂ-\!::aueJ O oo |e
* When rock coring, enter rock brokeness. -
** Include monitor reading in 6 foot intervals @ berehole. Increase reading frequency it elevated reponse read. Drilling Area

Remarks: 5" macro sample w/ 1" sample duken within 2 in macro coe fre, Background (ppmy:

st discrely

Converted to Well: Yes

No > Well 1.D. #:




| Tetra Tech NUS, inc. BORING LOG Page _2_ of _%_

PROJECT NAME: Indian Head Site 43 BORINGNo.: SRi)FwoeT
PROJECT NUMBER: 112G00771 DATE: -2
DRILLING COMPANY: (Ground wore GEOLOGIST: Jacob Birkeft
DRILLING RIG: Geoprebe F3222DTY DRILLER: Corrry, Gamme [
MATERIAL DESCRIPTICN PID/FID Reading (ppm)
Sampl | Depth | Blows/ | Sample { Lithology u
eNo. | (FL) & or [Recovery] Change g
and | or RGD t {Depth/Ft.) } Soll Density/ Ni: |
Type | Run (%) | Sample or Caonslstency c Remarks 2 = 2z &
or RGD| No. Length | Screened or Color Material Classification S ela|ls |z
Interval Rack * o |[E|&IE
Hardness m|oDio
Tie
1pie 5"(’ q’?/S 10053 Crr;:;\r FmM S'N\Q i’ﬁc[«:\y \g\lgqmz-! e € ""‘ O O OO
/ -
- -_____ﬂ Oplole
e ke Coyay E\N,' dome gilf V_;g‘f'
30 . : Ololo
/ Lap -
a i - bog
35
" When rock coring, enter rock brokeness.
** Inclucle monitor reading in 6 foot intervals @ borehole. Increase reading frequency il elevated reponse read. Drilling Area

Remarks: Background (ppm):

Converted to Well: Yes No g{ Well 1.D. #:




Tetra Tech NUS, Inc. BORING LOG Page WLM Of:?'f'

PROJECT NAME: Indian Head Site 43 BORING No.:  SB[{Y / Tw R
PROJECT NUMBER: 112G00771 DATE: Yol i e i
DRILLING COMPANY: Ground zere GEOLOGIST: ), B irlee ¥
DRILLING RIG: Coeoprnb 6620 ) DRILLER: Gene Bork -
MATERIAL DESCRIPTION PID/FID Reading (pprm)j
Samp!| Depth | Blows/ | Sample | Llthology U
& Na. | (Ft.) 6" or |Recovery| Change ) s
and | or RQD /' |(DeptivFt,) | Soil Density/ N .
Type | Run | (% |Sample| or |Consistency ) o c Remarks AL
or RQD| No. Length | Screened or Color Material Classification s E|lS|< |35
tnterval Rock * & Els|E
Hardness B | o
Pris |g 1/5 | foosr [P | Crghed Rocke aned Fesuadbiall) | o sF o7l o | o
M‘;‘.‘.,F-F %—.ﬁrv C\OL\’ .\-\r, -5;'“’ ‘exmj' r,go.n“‘
sufr [B<| v %40 |0 |a
\ Gm‘l 5;“‘ Some ¢ L‘.ifﬂ&)ﬁ;«n A MO;S'/: (OACN:)
7
5 Vo |y . 2410 |5 | 4
Has]sa s |- V] 9k ser clay adimnel | me=7T B0 la
shiFF [Gra
M-dmg/ %':;/ (’L\N!J;Eégm Yoo st Merst 4o 4)1""{' k1 O O o)
. SHBSBOH-OFoA
X e/ MSMED
10 N Ny et 363 0l0
Push, devun wilh |
dlccred, <ami’\ln—1‘e
? AR-3D i'\!\)(PfU@LJ
15
20
25 %
* When rock coring, enter rock brokeness.
“* Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevaled reponse read. Drilling Area
Remarks: _Condimwevs 2ol core {o 10'ba s Background (ppm):[ & ]

Digcret  soil Samp(er From 3%boste 2

Converted to Well: Yes No e Well 1.D. #:




- Tetra Tech NUS, Inc. BORING LOG Page _2_ of ”2"_”

PROJECT NAME:  Indian Head Site 43 BORING No.. _ S14 /T 2
PROJECT NUMBER: 112G00771 DATE: {p-H-l
DRILLING COMPANY: (ar ok Zove GEOLOGIST: Jacob Birkett
DRILLING RIG: Greoprobe L020D) DRILLER: Grene Buvie
MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sampl | Depth | Blows f | Sample | Lithology t
alo. | (FL) 6" or [Recovery| Change s
and ar RQD ! (Depthyt.) | Seil Density/ Miz |3
Type | Run {%) | Sampte or Consistency c Remarks 2 =18 B
or RQD]{ No, Length | Screened or Color Material Classification s Elals|s
Interval Rock » @ E 515
Hardness miDd|Q
llaer wi-rujlrc; i
. b v
1S3 |98 Sz Mdece|3ry | F-C Send some pebble Sy cqolop
- Yoo s l
30 ) | clay shimerat |ololo b
/ _ : / 205 'by s
39, v [V v oo o
Bac 25 slife dk arganic rich elay fe.Fsad st o e
dee N '
| |
35 [ | HOIL
3 N Z
EoB
36'bys e TW3
F;om 93“33:6”‘
* When rock coring, enler rock brokeness.
** Include monitor reading in & foot intervals @ borehole. Increase reading frequency if elevaled reponse read. DrE[Eing Area
Remarks: <.. f)ﬁau;},vq {_)aj ¢ Background (ppm):

Converted to Welk: Yes No - é Well 1.D. #:




Time

1353

205

1313

i3

w1 Tetra Tech NUS, Inc.

BORING LOG

Page _t

of !}

PROJECT NAME: Indian Head Site 43 BORING No.. _SR i5 /Twos
PROJECT NUMBER: 112G00771 DATE: o3 - [§
DRILLING COMPANY: Crrovrd Zero GEOLOGIST: 3, &, rlee F
DRILLING RIG: (:-rca?rghe, TR Y DRILLER: G,@Ml&%ufhe
MATERIAL DESCRIPTION PID/FID Reading (ppm)]
Sampl | Depih | Blows/ | Sample | Lithology u
e No. | (Ft} 6" or [Recovery| Change s
and or RGD / (DepthsFt} | Soil Density/ g 1 *
Type | Run (%) Sample ar Consistency ¢ Remarks %’. 5 % i
or RAD| No. Length | Screened or Color Material Classification S £E|l2|5 |5
Interval Rock * & |E|lB|E
Hardness R =]
s_l L‘/S [ L”GS(’ Elh Crushed nsplm [F 9“'{ O O O
Y e I el
o0~ Sﬁ\ T8 <and Seﬁu‘i}wg‘w‘ ‘nv*i\l;/.- v MD:‘{}‘ i‘n iy ’}; ' o'q O o O
very j arqanic ekl
- S%‘;F'F %_‘E-j,—cm, C’n\r Sape s’.‘“‘ Erflff‘;c,_.j ‘ fue
=T [wer . T
5 shbF 52 | Clay e silf Mo S a2|GO o
¢ ¥z . VerySHEIGo | ait g Loy cand Fr gl ATE Slova b 2|0 (Do
o | SEF (G| SilF some Fisand andcle, Fod fsshant Aor [6% Ol0 |0
[ 1] | | 543 81 5- 0810
" VvV ¢ e
$3 3/5 M) e %::, F Sand somechy WB‘J’
gl 1310 1O
L Bra
“s SUEE| o | ¢ fong  Some 507 Lwe #
e 5 RHO O
15 .M&i-.;lmse (%TE F—M ﬁal‘-c‘ h; N ”/ e }—
. Iy £
5""‘{ 9/5 had é: BW\ - Sand SioMe '::; rove | e 4 ;
J
| ! lorae seaucls’d 171000
! / -
W
v 1518400
20 leage F-C A 4rovy e 4—’ i
$-5 295 se |GradM-C s and we t Q[ 1Ol0
e3[e 1010
/RN
N
25 ol in shoe 3 OGO
* When rock coring, enter rack brokeness.
** Include monitor reading in 6 foot intervals @ borehale. Increase reading frequency if elevated reponse read, Drilling Area
Remarks: waus M e AR b PO cullina shoe w/ith Background (ppm):[© ~c.4]
AN @ x B'ONacioppee sleeve
Converted to Well: Yes No X Well I.D. #:




PROJECT NAME:
PROJECT NUMBER:

Tetra Tech NUS, Inc.

BORING LOG

Indian Head Site 43

BORING No.:

112G00771

DATE:

DRILLING COMPANY: &iround Zero
Creoprobe F322 51

DRILLING RIG:

GEOLOGIST:

DRILLER:

Page _2_of _2_

SR 15 [TwWod

(-3~ 11

Jacob Birkett

Corry Ganpme

MATERIAL DESCRIPTION

PIDIFID Reading (ppm)]

Sampl | Depth | Blows/ | Sample | Lithelogy 1]
e No. | {Ft) 6" or }Recovery|] Change g
and | or | RaD I | (DeptizFt,) | Soif Density/ Mi: |t
Type | Run (% | sample or | Consistency c Remarks 2 5 2 (B
or RQD| Mo, Length | Screened or Color Material Classification [ Elals |5
Interval Rock * a g 5| =
Hardness oo |0
. ) [EXTERS)
S Y3 SHF [Ges | S0 S8 FAL, 13| olo [0
N/
W EERE
Eok
P85
30
35
* When rock coring, enter rock brokeness.
** Include manitor reading in 6 foot intervals @ borehole. Increase reading frequency if efevated reponse read. Drilling Area
Remarks: Background (ppm):[ & ]
Converted to Well: Yes No 7~ Well 1.D. #:




Tetra Tech NUS, Inc.

BORING LOG
Indian Head Site 43

PROJECT NAME:

Page _« of 2.

BORING No.: B ;,, [Twio

PROJECT NUMBER: = 112G00771 DATE: [
DRILLING COMPANY: Corrairndk Zore GEOLOGIST: N w\:. \:3‘ e IF
DRILLING RIG: € &2@3&‘0" {;c PN DRILLER: Torn
MATERIAL DESCRIPTION PIDIFIE Reading (pprm)]
Sampl | Depth | Blows/ | Sample | Lithology U
eNo. | (Ft) 6" ar [Recovery| Change s
and | or | ROD i |toeptFt) 22:;3:;?! P o |8 |5 &
n:;p(:D :l:: o IS_:l::t!: Scr::ned or 4 Color Material Classification S Remarks E‘ %’_ g 2
Interval Rack * & Els|E
Hardness oo |o
)(_}% 5:;! 5/’5* ] e DR b ‘LP Sa}’i«b’/m:?qncb; i s O olo o
s"hEF ZTM gi‘i-} Seme FS\M\J JU\Cl(‘L\tl d,\/
1P 0le o
T4 F
SHFF| G} Clery some il e i)
loii ] 52 5/51 ) \ Meist 0JIOlo o
F7R %
B v P % e e b o
g | S FF |Gy S some clayadfom| | 3433Bol-coep |04 [©
Y€ Fom nbuugl :
- (qa{_c;o)d Fog s
< - '
10 Groy 'E"ﬁmﬂ"?cmle{q_,; e oJ olOfo
03| $-3 Y5 v N2 Le b NERE
Coroy
D@hg" B4a E‘Sdmd Sopmes C[q"/
e prbét:-s‘ , et OO [0
| sME "”‘,’_’,, Cloey some silt e, E, sand] ’
.S_')'f’_ %Teﬁm, C\c‘\f sSoMe Oﬂicu\:‘cr;k = W IYWA;@)&“’E o O
s-4 ? u/g MPngF GfV Clﬁ-y Some £ 5&/‘“ Lot oo oo
N\Pdf"ﬂer Clay seme F-M gand bde+ gi|O O|o
20 . ~ N Loet ailOl00
1% L!/5 ek shF |Gy Clqy+"st;’mg F Sq;md Gr, & O©
NV N et ool o
mides omy | M-Csard ool clay Some Mg el
25 (I”:F ¥ S Some cly ard F sansd worst wor D" 0 o0
* When rack coring, enter rock brokeness.
** Inctude monitor reading in 6 faot |niervals @ borehole. Increase readmg frequancy if elevated reponse read. Drii!ing Area

Remarks: ®anhavors i

Cb Moacrocore i X O X5 sleeve o %6‘b3:

MNiaprete J—"r.a.m 20

Background

(ppm):[ G, 1 |

So, { scxmnlr

Converted to Well: Yes '

o X Well L.D. #:




PROJECT NAME:

» { Tetra Tech NUS, Inc.

BORING LOG

Page _2_of _2_

No > Well 1.D. #;

Indian Head Site 43 BORING No.: <SR 4 [ty 1O
PROJECT NUMBER: 112G00771 DATE: G5
DRILLING COMPANY: & ropnd Zors GEOLOGIST: Jacob Birkett
DRILLING RIG: Creoprobe (20D 7 DRILLER: Tor
_ MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sampl | Depth | Blows/ | Sample | Lithology 1]
eNo. | (Ft) 6" or |Recovery] Change s
and ar RQD f (Depth/Ft.} | Soll Density/ g : |3
Type { Run (%) Sample or Consistency c Remarks %_ F % E
or RGD] No. Length | Screened or Calor Material Classification s . ElalsS |5
Interval Rock * alE|5%
Hardness |0 io
e ——
bis 1., 3/5 SHFP [Gew | Clay W o some Frend R 8210 o |©
[, | woe t laijojole
N
c\,ﬂnﬁe C"'ﬂh’ M- cand v, F send m-!s:'[f‘
30 Y L Laet OOl lo
N 7
o3
Fe AN &#’Wp a 'f*‘é%i—@m*m}ﬁ# et
I W B e L . - -
15 /4 dense || o€ sapdle,E sundanymt e{|O0 o
35 < T Of‘qa!\fc_; rr‘cl\ t’m.- b, E‘Sﬁx} el 7 Ol O O o
3¢ J ¥
| Za15)
36‘555 Y
Set WO frpm 34-33
ba )
&
* When rock coring, enter rock brokeness.
** Include manitar reading in 6 foct intervals @ borehole. Increase readihg frequency if elevated reponse read. DriIIing Area
Remarks: $me previes DAl Background (ppm):[S-f |
i [
Converted to Well: Yes
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Tetra Tech NUS, Inc. BOR!NG LOG Page _[_ of"i-.-_

PROJECT NAME; Indian Head Site 43 BORING No.. SR |F / Tw i
PROJECT NUMBER: 112G00771 DATE: Go-lo 1]
DRILLING COMPANY: Grround Zere GEOLOGIST: \. 2. iclee ff
DRILLING RIG: Goeopprube 7322 DT DRILLER:  Givpe Burke
MATERIAL DESCRIPTION PIDIFID Reading (ppm)|
Sampl | Depth | Blows/ | Sample | Lithology U
eNo. | (FL) 6" or |Recovery| Change s
and | or RAD / {DepthsF1.) | Soil Density/ Nlz |z
Type | Run (%) | sample ar Cansistency c Remarks 2 & 3 &
or RQD]| No. Length | Screened or Color Material Classification g E|g2|lS |5
Interval Rock * & El5|8
Hardness wmlBe|a
S-( q/s g Jl’ﬁSl’ Bf’\ M SA:\A Sarae qrauet «}‘r‘ c"‘i'\f mets 1 0’3 o O d
teose  tsa | Tock Frag § «ad FMsee aff
SRl T T e seme il & SF |12 O] 0|0
|, desse |88 LC [y some o Sand MoigT
5.‘; },{_‘ wt L4
5 —— | deose ooy [pfedod 2nr SOy, weist £ et HAO[C|C
S‘)— 7 L‘/{D : M-s-ié!-_?;d—mv Cla\ Y Sohne F" 5'“{‘0\ i, J?:GO c O
Bia ! [ 1,
SY3SETT 0003
- m. Qe F: Sand I, clen \s most to L..)c"", 1&700 o
_-___.ﬂzﬁF Gray Ciqv ;dm.'E S A uu‘c,—/“
\‘ ; £
10 dens < C(;rr:{ r $¢\¢~.o\ o, do some clay LJe b 25 O[O0
3 5 | %‘, Ny toe-! 15200 [
N \vg
M. s Ben | £ ganrd some c{'\!
Bip | 3:11 some A sud b 517 EA0|0 0
SHifF
15 - podens - 1 Bra M\i-/C g‘n,._?\\-lﬁ-, s: |t w‘:‘}'
o " Adense B | M€ sand tr, 5 /Fand coef 5210010
Pebplsy . Crimuns,
SU3SBoIF-55
L] 3.1 clold
20 W\ ‘
0.5/, \ +
5“5 /b M .r.;rsf Grqr Sc‘d\a (taoh}be maf'”y\ Pdar ‘(’"::foucrv
= haal all 5 le
/ b} / c:uimgf;;ltzc
S-\fﬂ; Gr:ay Cta\;' (al‘ Uery be)#a,««,) AT 7"
25 !
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. dpekgase reading frequency if elevated reponse read, ‘ Drilling Area
Remarks: Ceondi nvsws More o core f{:‘ <leeve w/ (M eore Inside Yo 25" bas/ Background (ppm):[ 5]
i samoler o bler 356 bas (Y'x2" cores
Converted to Well: Yes No K Well 1.D. #:
‘ See o &2 T
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has |

d Tetra Tech NUS, Inc.

BORING LOG Page 2.of 2_
PROJECT NAME: Indian Head Site 43 BORING No.: < I3 [ /I‘ LI
PROJECT NUMBER: 112G00771 DATE: Le {0 -1
DRILLING COMPANY: ¢ A »ero GEOLOGIST: Jacob Birkett
DRILLING RIG: Creoprobe #3232 DT DRILLER: Crene Rorler
MATERIAL DESCRIPTION PID/FID Reading (ppm)}
Sampl! { Depth | Blows/ | Sample | Lithology U
eNo. | (Ft) 6" or |Recoveryf Change g
and or RQD I {Depth/Ft.) ioll E;::‘Si::w c ° N i .'N
n o) onsistency 2 — <
n-:yl;‘:;n :L::. o iir:g: Scr:erned or Coler Material Classification S Remarks E‘ % .ﬂ% g
Intervat Rock - * o |E|l5|E
Hardness @ |lo|o
= I3 ¢ N Cr «t‘uantrj e
s¢|as | |3 Mebhr Gy a0 lolob
Persc  |Gpng|FC sarst b 1t snd pebbles| ok 28tk
\ Olob o
30 v Y s iOiclo)
. 5 ’ / st O @o a
V= e VTV
Contact 179
R U T¥e ﬁ%’ Ogance. Rich Cleg Roosil feques __|O|O|OED
| Gy \ ) St TW i Fron 30-%
35 I l Dillers aghes DO O
. - b fti‘:i}a‘l keer ’
% [ / Pt s e
/|57 v /Y olololp
Eos
/ 3?2:\";5
* When rock coring, enter rock brokeness,
** Inciude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks: 5ee? DEviovs DEP
i ¥

Background (ppm):[_ <]

Converted 1o Well:

Yes

No > Well LD, #:




1234 <.

Tetra Tech NUS, Inc.

BORING LOG

Page _t of 2~

PROJECT NAME:  Indian Head Site 43 BORINGNo. =B 8 [Tudi™>
PROJECT NUMBER: 112G00771 DATE: 7161
DRILLING COMPANY: ~ ¢*ro oo GEOLOGIST: Yecwiy, Rovieef
DRILLING RIG: Craopiobe FILIDT DRILLER: Cirene Butice
MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sampl | Depth | Blows/ | Sample | Lithology [§]
eNo. | (Fi.)} 8" or |Recovery] Change )
and | or | AQD !/ |weptvrr) ioil Il:::lsitvf c o B35 &
%) am onsistency LTl e
o:‘i;pcfn ?ﬂl: o SLen;!I: Scrt:ned or Color Material Classification [ Remarks E‘ %_ % :2
Interval Rack * S g 5| =
Hardness wiwd|Q
S( / ,5/5 los S 7| Blic Croshes asph-o "] s 4 Aol o
[O%ee bik F’M S'mA tr, f(ran{ ('-'tcs;“S'iL
iy Crug hed ke X FoM sand Senes; i B
bog e |Ber ms vock a. Sard Somecif] Mo;S'i'C,{( OV o 8]
v;{.yfF' % St Some C‘[fay b Fosand Moist
1228 ‘

5 J v suzssoig-osed |10 0|9
<) Vs | |ovdas S | sard somesil witwwed  |glolo
S | ek
$- / R

[ prbble

10 VAR, Ol 0|0

<% No <amples
UJ\'H\ a2 ‘3 E:-\ \\Af&'ev‘va!
15
20
Vi

25 N/
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foof intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks: Coabiivomus macrocore to 10" bue (B X" <leves )

™Sicerete sl Somphbing  mbavbise o 2FE e g
TS ) J

Background (ppm):@

Converted to Well: Yes

No Well |.D. #:

e,



E Tetra Tech NUS, Inc. BORING LOG Page _2_’ of __2_‘_

PROJECT NAME; Indian Head Site 43 BORING No.: < i3 [Ted (™=
PROJECT NUMBER: 112G00771 DATE: C-1o- i
DRILLING COMPANY: ¢ rrmrd 2ero GEOLOGIST: Jacob Birkeft
DRILLING RIG: CGreoprtbe 1322 DY DRILLER: Crone Burke
MATERIAL DESCRIPTION PID/FID Reading (ppm)]
Sampl | Depth | Blows / | Sample | Lithology U
e Mo. | (Ft.) 6" or |Recovery|] Change 5
and | or RQD ! (Depth/Ft.) | Soit Density/ Nl: i
Type | Run (%) Sample or Consistency c Remarks 2 . 20
or RGD| No. Length | Screened aor Color Material Classification =3 Elae|l5ls
Interval.z| Rock * (‘B Elsl|E
g Hardness sloia
gc ‘ ) Q-j? No soil coves vndii 226,
Of.,
1500 |52 7 No derovery point didett
T LI e
30 ,_ { (e fease (Shd?)
e | OVlolo
\w/ / U2 CominSize
S4ISEOIE-3234
‘y‘i derse laesw | M sand Som €. and bisil Laet Qoluio
/ i \\/ N '
Mgy w
35 ship %Y O{‘o\au\éc rich ¢ e coet O (& -
Su‘ ~J . ¥
m\
I
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevaled reponse read. DrEEEing Area
Remarks: <, .. jp.f? ST ;9%3 v Background (ppm):

Converted to Well; Yes No K Well 1.D. #:




Tetra Tech NUS, Inc. BOR'NG LOG

Page _\ of _{

PROJECT NAME:  Indian Head Site 43 BORING No.. SB 14 [$6 0y
PROJECT NUMBER: 112G00771 DATE: G-ib-1 !
DRILLING COMPANY: Grovrd Zero GEOLOGIST: "3, Surkett
DRILLING RIG: Greo pilpe 182207 DRILLER: Creovac
MATERIAL DESCRIPTION PID/FID Reading (ppm)]
Sampl | Depth | Blows/ } Sample | Lithology U
eNo. | {FL) 6" or {Recovery| Change . ) s
and | or R?D f (Depthiet) 22:;:;1:;?! c o N S
o-rr?;l: RNT ) ?_:I:;t!: Scr::ned ar ! Color Material Classitication g Remarks E‘ -g g g
Interval Rock * GlE|5|E
| Hardness w|o o
Time
o9t | 5 ?}/5 looizhy 3, | Bin Tep soil m_;o; :\;J‘ZN{-:V Moot oaloolo
shlf B2, Siit gome clay b Fsanst poi <)
anrd Paimi.g . 6'5 O ole
cu' ; fa
— </ mostiey
A
5 siff. | Ba | Clay somesitd Yoo F sonel charseed Piece aslololo
oms [ | | 1485 Vo], i poss I hs|olo|o
very NS [T
I s | G| £ coand come gilhnels| |5 4258000607
g Mmoist b et 0|00 O
Mzdﬁ\-se Gﬁ_’{, ,r, 5:1)\d 4‘{, 5‘ Iﬂl We'f
10 v J bslolo b
O |52, H/z ders< %’g\ F gand Some Mardfrsiit e [0 [OD
Ol
Olo o

— )-..[Ff’ pon | Sikt some Fr sand and C{qij

C1Clolo

T 313

A J

5 -
SSPE 1

H

- e I(lf { /
s IV TTTBISq Y Jogged)

0B

& fbﬁ

20

e

25

* When rock coring, enter rock brokeness.
** Include monitor reading in € foot intervals @ borehole. Increase reading frequency if elevated reponse read.

. 1
Remarks: Cc%ﬁ'nuaus AR C IO (5 x:,]"!

Drilling Area

Background (ppm):

Converted to Well: Yes No P Well 1.D. #:




Tetra Tech NUS, Inc.

BORING LOG

PROJECT NAME: Indian Head Site 43 BORING No.:
PROJECT NUMBER: 112G00771 DATE:
DRILLING COMPANY: Giggurk Zore

Page _\

=B R'D-—/S Goi

off___

C-li -1

GEOLOGIST: ), i/l

0%}

S0

Ot

DRILLING RIG: Grecorbe 52T DRILLER:  Georar Serle
MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sampl | Depth | Blows/ | Sample | Lithology ’ U
& No. | (Ft.) 6" ar |Recovery| Change S
and | or | ROD ! |(pepthvre) it;il;:{!::tvf c o |B13% | &
A n 151 - . —
;‘QPJD F::,‘ o ?_2:;[: Scr:erned or ’ Color Material Classification [ Remarks E‘ -g % 2
Interval Rock * & Els|E
Hardness wid |
$- B loos, | Bife | Cousied asphalf dry 230|060
olease Fsand and ::jraucis'w?"ig
Bo| OO0
Ve (97 | Siitteme s pdf +
Silpe |37 | Silfsone b s 4 pro
5 : | 339 OO [O
$-L sl 1 / v pdov/ —
o
shCl 1952 Siik some E sand sigsparreree |65 GO
B{‘n
_.’E‘ Mﬂﬁs'} “;d LA -~
Sift ard Fo sardsoned), | ey f3ilon [©
10 1 |
v/ W $435BoR-Trselel 435
. <-" r ’ I 80{?0{5\. ) 7“:"!’{
Cob for sample
Y l Ud g
15
£ob
i8S
20
25
* When rock coring, enter rock brokeness.
** Include monitor reading In & foot intervals @ borehale. Jncrease reading frequgncy If elevated reponse read. Drilling Area

Remarks: Continvevs Macrocors PN sleeve ) e TD
ks .

Background (ppm}:

Converted io Well: Yes

No o Well 1.D. #:




APPENDIX B
SOIL SAMPLE LOG SHEETS



. Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_

Project Site Name:

Indian Head Site 43

Project No.: 112G00771

[1 Surface Soil

& Subsurface Soll
[] Sediment

0 Other:

I QA Sample Type:

5435 BOOR-0LOR
SROJ /MWO3
‘A, Rivker ¥

Sample ID No.:
Sample Location:
Sampled By:
C.0.C. No.:

Type of Sample:
HMLow Concentration
{! High Concentration

Date: (-4~ Iy

Description (Sand, Silt, Clay, Moisture, efc.}

Time:  |{UO
Method: HW\A "'J‘owc f

Monitor Reading (ppm}: >

F. Sand SoWS}'H«w’H,So\Ad
Mmeoer 3

COMPOSITE SAMPLE DATA: i1 =il i

Date: Time

Depth Interval

Color

Description (Sand, Silt, Clay, Maisture, ete.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION: =+ . .

Analysis

Container Requirements

Collected Other

VOCs (Terracore)

3 - 40mL glass w/5 mL MeQOH

Ves

Explosives

1- 4oz jar

yes

Perchlorate

1-4ozjar

Shelby Tube

Shelby Tube

Yes
1

F. LY

Grain Size

1 - 4oz jar

A T

Bulk Density, Effective Porosity

'-9— I’Iaz_ ch’

yes
Ve s

TAL Me“‘ais %To‘*a\ CM&TOC_

l (‘loadqlq/
J

i
ye S
i

L\)p;l‘er’ ‘\':\Ll( ‘"3KB“\5 .
VOCs daken from 7"& 535

ICircle if Applicable: s i s

MS/MSD Duplicate [D No.:

[ SO

e — e

Signature(s);




a i Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_

Project Site Name: Indian Head Site 43

Project No.: 112G00771

[l Surface Sail
A Subsurface Soil
[l Sediment

[] Other:

[l QA Sample Type:

Sample IDNo.:  S435B00F-0C0F
Sample Location: $Bog [/ Mess3
Sampled By: A Bickett

C.0.C. No.:

Type of Sample:
B Low Concentration
f] High Concentration

GRAB SAMPLE DATA;: 00 i 0 i i i T e L

Date: (,-]O-1/

Color

Description (Sand, Silt, Clay, Moisture, etc.)

Time: )
Method: Te/7¥a OFC

Monitor Reading (ppm): £.>

G F b

Light Bea

Yo ea

J= . Sand Somesiltand M. %z\a\

Mol S

COMPOSITE SAMPLE DATA: & .-

Date: Time Depth Interval

Color

Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

[SAMPLE GOLLECTION INFORMATION: . © 0 o 0

Analysis

4 Container Requirements ..

Collected Other

VOCs (Terracore)

Z 40mL ghhss /s mL MeOH

s

Explosives

1 - 4oz jar

i

Perchlorate

1-4ozijar

i

Shelby Tube

Shelby Tube

Grain Size

1-4ozjar

Bulk Densily, Effective Porosity

OBSERVATIONS NOTES: 1 /vl i sl el vty e

5 1 oF ori3u‘m‘ bLoring
ey eble = F' by

on  Dune QlQ—OU

Rescm\?lez)k from 'Hv\.: t=1a u‘a\‘Ml SQ,MPLH ‘ C,éuecj‘t’a

Circle if Applicables /i

MS/MSD

\es

Duplicate ID No.:




Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_ of _1_

Project Site Name:
Project No.:

fl Surface Soil
K Subsurface Soil

[0 Sediment

[] GCther:

[ QA Sample Type:

Indian Head Site 43

112G00771

Sample ID No.: SY3SRaoi-cboF

Sample Location: =g [/ MLIOYH

Sampled By: N, Rerles #

C.0.C. No.:

Type of Sample:
B<low Concentration
fl High Concentration

GAAB SAMPLE DATA: . .

Date: ¢, ~ 4~ 4/

Depth Intervai

Description (Sand, Silt, Clay, Moisture, etc.)

Time: OGO

|Method: Haoh 4 rovae |

|Moniter Reading (ppm): ¢

- 54""9" SoMme Clqv v, M. Sand

63 g s

COMPOSITE SAMPLE DATA:

|Date: Time

Depth Interval

Bescription (Sand, Silt, Clay, Moisture, etc.)

IMéthod: V

IMonitor Readings

{Range in ppm):

[EAWPLE COLLECTONWFORMATION:

Analysis

Container Reguirements

Collected Other

VOCs (Terracore)

3 - 40mL glass w/5 mL MeOH

/=5

Explosives

i- 4oz jar ,Ve-S

Perchlorate

i- 4oz jar

Shelby Tube

Shelby Tube A

=

Grain Size

EBulk Density, Effective Porosity

i - 4oz jar Ac ._ya-s—'@:‘fin

q <oF ‘\ﬂ-l’ AO

TAL Melol <, :To\—m\ CN \ ToC

‘_l\
H ooz jav \jes
~J f

OBSERVATIONS ANOTES: 11 =i i i i e

(.)J-:‘er {eua! *"—‘ﬁ';‘béjj
UOCS ‘L&ke!\ -Ff'ot"\ (D'S "?Jgibaj

Cir‘??eifAPPricable:'-j:-:-si._ SR I I e e e Ty

| Signature(s): -

Duplicate ID No.:
———

MS/MSD




Tetra Tech NUS, Inc.

SOIL. & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_

Project Site Name: Indian Head Site 43

Sample ID No.: $435Bdoa- OF0R

Project No.: 112G00771

Sample Location: SBo% fMwSY

] Surface Soil

Sampled By: N Bivike T
C.0.C. No.:

JR8ubsurface Sail

1 Sediment Type of Sample:

{1 Other: ow Concentration

[1 QA Sample Type: [] High Concentration
GBABSAMPLEDATA' ':5:'::? ; :.-:jZZE:'EEZ_ Z' :E'.E:_ _-'::ZQZ:Z__-_:Z'::;_.f':g
Date: (= {0 ~11 Depth Interval Cotor Descrlpt[on (Sand Silt, Clay, Moisture, etc.}
Time: l'}[o
Method: . J¢¢va Cory 7 8 bas Gr—q\/ =, Sand some c\ou/ de. M. gand
Monitor Reading (ppm): > 3 Moist do Luet
COMPOSITE SAMPLEDATA: v Sreiinininivi il i SR e e e
Date: Time Depth [nterval Color Description (Sand, Silt, Clay, Moisture, etc.}
xMethod:‘

IMonitor Readings

{Range in ppm):

SAMPLE COLLECTION INFORMATION: . = .

- Qpﬁtarlner Fleqmrerpen;g, -

Collected Other

Analysis
VOCs (Terracore) | &~ 40mL glase wie mL MeOH | ves
Explosives 1 - 4oz jar -
Perchlorate 1-4ozjar o
Shelby Tube Shelby Tube —
Grain Size 1- 4oz jar P
Bulk Density, Effective Porosity
OBSERVATIONS NOTES:: i s IVEARS

Collected 5'SE OF mJ C>Lf

S -)\”‘e L{t’aol ‘

R@SQ-Nch\. Yrom fhe Oﬁ\:j\m\ $cam()\e c‘d“c’o{-c{

Circle if Applicable:::

{ Signature(s):

MS/MSD Dupllcate 18 No.:

SYyzsgood- O1od

‘_Ho .

=D




m Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of _1_

Project Site Name: indian Head Site 43

Sample ID No.:

Project No.: 112G00771

Sample Location:

[] Surface Soil
-HSubsurface Soil
[1 Sediment

[1 Other:

Sampled By:

SYZSRoIp-

OFc

SRoLD

C.0.C. No.:

Type of Sample:
Low Concentration

[I QA Sample Type:

il High Concentration

GHABSAMPLEDA‘E‘A: TR P e L T P T RTINS

IDate: &2~ H

Depth Interval

Color

Description (Sand, Silt, Clay, Moisture, etc.)

Time: 15{0
|Method: Haad Lrowel _’ -’ b"b 5
IMonitor Reading (ppm): €2 ;

2
F“m SA(\'D\' SeMe Sa‘f'; },5«%)

COMPOSITE SAMPLE DATA: .. ..

e aM
Cia.y and SJH_?:.MJ

F$o.p0\(}'?';51

|Date: Time Depth Interval

Color

Description (Sand, Silt, Clay, Moisture, etc.)

Ivethod:

|Meonitor Readings

{Range in ppm):

SAMPLE COLLECTION INFORMATION: i1 i i i

Analysis

Container Requirements

Collected

Other

VOCs (Terracore)

3 - 40mL glass w/5 mL. MeQOH

yes

Explosives

1-4ozjar

Mes

Perchlorate

1 - 4oz jar

Y+t

Shelby Tube

Shelby Tube

V\'m

Grain Size

1-4ozjar

VD | pgurss 3B O

Bulk Density, Effective Porosity

Ao

ez vay

Yo

WAL Mﬁ}wjﬁ 1T‘&°" &N ;TOC,

J

OBSERVATIONS I NOTES: -1 ivii i i it

MAP:

Water fuble ~8'by 5

Circle if Applicabler: i i i s by

=11 Signature(s):

MS/MSD Duplicate ID No.:

h_‘—-\‘\'—_'—-w

iy

7




| Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of _1_

Project Site Name; Indian Head Site 43 Sample ID No.: < y§35RBoil-&Zs9

Project No.: 112G00771 Sample Location: S il /Mwic &

Sampled By: d, Bidee (t

[ Surface Soil C.0.C. No.:

B Subsurface Soil

[ Sediment Type of Sample:
[1 Oiher: Bk Low Concentration
[] QA Sample Type: [] High Concentration

[GBAB SAMPLE DATAL © & 00i i i im0 i e

[Date: G-Y-1) Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: 1524
[Method: Hond drowae | ;7_0\‘})35 Bra grav - ‘Sa\r\A SoMme cfau/

Monitor Reading (ppm): &> Mo ) 9‘3}

COMPOSITE SAMPLE DATA: i 0 i D

Date: Time Depth Interval Color Pescription (Sand, Siit, CIa_y, Moisture, ete.)

Method:

Monitor Readings

{Range in ppm):

LSAM_PLEE COLLECTION INFORMATION:!

Analysis Contamer Reqmrements Collected Other

VOCs (Terracore) 3 - 40mL glass w/5 mL MeOH Ve

[Explosives 1- 407 jar Ve <

Perchlorate 1 - 4oz jar 4 e s

Shelby Tube Shelby Tube Vyes

Grain Size 1-4ozjar ! A

Bulk Density, Effective Porosity Ao

TAL Metals oW, Toc | deoz jar yes

OBSERVATIONS /. NOTES?:

G IMARE e

LJ»-“'&I’ ',”Aue "ﬁs L"jf
VOCS *Ls.lcer\ ?for’\ ?‘5'?1gil’35

Circle if;Appﬁcabl_e::-.-.’-..1'--'1'1'-'-' R
MS/MSD Duplicate ID No.: Ll

343 3Bo 110701 -

Signature(s):




Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of _1_
Project Site Name: Indian Head Site 43 Sample ID No.:  SU3ISBEBSM-oS0 7
Project No.: 112G00771 Sample Location: <@ i

Sampled By: 1. Rkt

[] Surface Scil
¥ Subsurface Soil
[] Sediment

[] Other:

C.0.C. No.:

Type of Sample:
M<kow Concentration

[ QA Sample Type:

[] High Concentration

GRABSAMPLE DATA:: 0l vl ittt Vo B a0 e 0 e
Date: Cpqo_ li Bepth Interval Color Description (Sand, Silt, Clay, Moisture, etg.)
Time:  1&53 Bra .
Pvethod: Terpa Core 5 -4 and . SQ’N_A 50.M¢ dqy M 5“-1-
Jonitor Reading {ppm): (Y Gy Mo S
COMPOSITESAMPLEDATA: i ERTETR N RN : G L
[Date: Time Depth Intervat Color Description {Sand, Silt, Clay, Moisture, etc.)
fvethod:
IMonitor Readings
(Range in ppm):
[SAVMPLE COLLECTION INFORMATION; 20 i v o st v B
Analysis = Cantaingr R?qmren;ems e Collected Other

VOCs (Terracore) 1.2~ 40mL gla@s i e

Explosives 1-4ozjar '/; o

Perchlorate 1 - 4oz jar P

Shelby Tube Shelby Tube i

Grain Size 1-4o0z jar o

Bulk Density, Effective Porosity o

Te\'n\ O xiden DWN‘ ( LY \335 ) { U fach X A dneh wned mecizeo) ved

-— - ¢ !
b Time {415 .
OBSERVATIONS NOTES: MAP: i i
@S@{,’AP\@A UOCS “’d Fcp‘ace ““’«d
Oﬁju\m‘ SQMP‘{C on (D L[ ! (
Circle if:Applicable: :{ Signature(s):
MSmsD Dupllcate ID No.:
o




| Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Ty, SH3SBoiIa- oé"a*r—
M f page_.-;_ of 1_

Location

Project Site Name: Indian Head Site 43 Sample B-Na:  SBI2 [Tw o
Project No.: 112G00771 Sample Location: =
Sampled By: S, Borleer

[} Surface Soil C.0.C. No.:

" Subsurface Soil

[ Sediment Type of Sarple:

[| Other: J~Low Concentration

f] QA Sample Type: [1 High Concentration

GRAB SAWPLE DATA: . . T .
Date: ¢* —[{ - | { Depth Interval Color Description (Sand, Silt, Clay, Moisture, ete.)

Time: |o54 ‘
Method: ﬁ; A ZEE: cael §~7\b3j G%w F. sand Some silt fr, \Cl‘;{uf

Monitor Reading (ppm): €y Mol g
COMPOSITE SAMPLEDATA: - 00 oo i il i iy I e e
Date: Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION:INFORMATION: oo v ad e bt b Db i D st i Bl B
Analysis qCOrggamer Reguirementsas e, Collected Other
VOCs (Terracore) i 2 40mL glass‘rlme MeOH | Vi S
Explosives 1-dozjar dec\-
Perchlcrate 1 - 40z jar ‘\}'eg'
Shelby Tube Shelby Tube "Nes
Grain Size 1- 4oz jar NS
Bulk Density, Effective Porosity N O

Tﬁ'l— Meiais ;Ta‘f-.‘,i C“; ToC i Yoz \‘/t’ S

i

&

OBSERVATIONS NOTES: iy i asdy st oo s INTAR 0y e i i it i e

CirciefEApp!ic_:able_:: FRITE ] Signature{s):

MS/MSD D%th!%gggz |ji&5‘5‘/50? b %‘/%




= ? Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_1_of _1_

Project Site Name:
Project No.:

[l Surface Soil

W, Subsurface Soil

[] Sediment

] Other:

[1 QA Sample Type:

Indian Head Site 43

112G00771

Sample ID No.: 'S4335B130608

Sample Location: <R3 JTwo¥

Sampled By:

i<. g-'MPS < A
C.0.C. No.: ’

Type of Sample:
X Low Concentration
[ High Concentration

GRAB SAWPLEDATA; .~ .

Date: (-3 -1

Depth Interval Color

Description (Sand, Silt, Clay, Moisture, etg.)

Time: [{RO

Method: Hapd T e {

Monitor Reading (ppm): &

(O‘S‘ }335 .DkSr"‘)' fo Br,‘

S0l apd C‘Iny Some F. sand

COMPOSITE SAMPLE DATA: 0 it b sl e

Date: Time

Depth Interval Color

Description {Sand, Silt, Clay, Moisture, etc.}

Method:

Monitor Readings

(Range in ppm):

SANMPLE COLLECTION:INFORMATION: 05100 i imiin i s

Analysis

Container Requiraments

Collected Other

VOCs (Terracore)

3 - 40mL glass w/5 mL MeOH

Explosives

1 - 4oz jar

1'fe S
UL’S

Perchlorate

1-dozjar ambes U

Shelby Tube

Shelby Tube .-f\o

Grain Size

1-4ozjar A

Bulk Density, Effective Porosity

ez ns B &30

&-3-1

SefeS” Ao

TAL Mebals Tebd CN Toc. i

.‘Jn
oz jav

yes

J

[OBSERVATIONS/ NOTES: o il Bt il b

o T

LI-)“\'?‘"TG-BIC g 7\ ‘03 S

Circleif Applicabler ol b rie i e i e

Ms/MSD

——

~—

Duplicate ID No.:

Signature(s)

o

[




| Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of _1_

Project Site Name: Indian Head Site 43 Sample IDNo.: $435805i4-06F07
Project No.: 112600771 Sample Location: SRoiy [TiJoB
Sampled By: )y Bicket
[l Surface Soil C.0.C. No.:
X Subsurface Soil
[l Sediment Type of Sample:
[} Other: P Low Concentration
{1 QA Sample Type: [1 High Concentration
GRABSAMPLE DATA: = 1o mi oot e T T
Date: 6— ST Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)
Time:  [32-O {40/ 0 )
Method: Haxd trowel 7 Q) bf_] E)m C.\G»\Iey F 5Q_|\A, ’{r 51 H
Monitor Reading (ppm): &¢9-3. j Leron !/ /‘"ZP‘
COMPOSITE SAMPLE DATA; . 7i1i 70 LU e gy
Date: Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, ete.)
Method:
Monitor Readings
(Range in ppm):
SAMPLE COLLECTION:INEORMATION; i ixih i i e G e
Analysis Contamer Requ:rements Collected Other
VOCs (Terracore) (= 2 - 40mL glass w/5 mL MeOH T
Explosives A - 40z jar '\,'es
Perchlorate "~ 4oz jar yes
Shelby Tube Shelby Tube ‘A
Grain Size 1 - 4oz jar )
Butk Density, Effective Porosity Nne
TA L Meluls Tt CRTOC X Yoz e yes

OBSERVATIONS / NOTES::

o [MAR:

\A}m‘l?f "l’D“ble "\% %
VOLs taken from 7585 ka5

Circle if Applicable:::

MS/MSD Dupllcate ID No.:
yes —

] Signature -
J/M
:/




| Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of _1_

Project No.:

112G00771

Project Site Name: Indian Head Site 43 Sample ID No..  S¥3380i5. 5310

[1 Surface Soil

B Subsurface Soil
[l Sediment

[] Other:

Sample Location: s ois

Sampled By: DBk T

C.0.C. No.:

Type of Sample:
B Low Concentration

[] QA Sample Type:

[1 High Concentration

Date: {p=2-11}

Depth Interval

Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: V2300
Method: Hand byowe |
Monitor Reading (ppm): &2, R

%-10'ys

Gr“‘-’ 51 U some F Sand and C‘qv

{5:’{\ 'Fuel/.SoiumI oc\oa’, !V\O';S-l +o m")l
COMPOSITE SAMPLE DATAL 11/ i i i e b i e LB e T i e s

Date: Time

Depth Interval

Color Description {Sand, Silt, Clay, Moisture, etc.)’

Metﬁod: "

Monitor Readings

(Range in ppm):

SAMPLE COLLECGTION INFORMATION

Wi e R

Analysis

Container Requirements Collected

Other

VOCs (Terracoreg)

3 - 40mL glass w/5 mL MeOH ve €

Explosives

1 - 40z jar (1 25

Perchlorate

1-4ozjar yes

Shelby Tube

Shelby Tube nNe

Grain Size

1- 4oz jar NC

Bulk Density, Effective Porosity

fAYa

TAL Meldls Tokal EN. TOC

| 4 0z jow ye s
\_) []

OBSERVATIONS / NOTES: i i i e il

Twar:

Waner beble wg\bﬂs

Circle if Applicable:::: :moinn oy i

2 | Signature(s):

MS/MSD Duplicate 10 No.:

— ———

(el Lol




Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of _1_

Project Site Name: Indian Head Site 43

Sample ID No.:

Project No.: 112G00771

SY3IE0I6-66-02

Sample Location:

[I Surface Soil

Sediment
Other:

spol JTuwil ©

Sampled By:

Y Rirkes ¥

C.0.C. No.:

Type of Sample:
Low Concentration

K Subsurface Soil
[l
{l
[l

QA Sample Type:

[1 High Concentration

GRAB:SAMPLE DATA; 0o i e Bt i

Depth Interval

Date: { -% - [}

Description (Sand, Silt, Clay, Moisture, etc.)

Time:  lo1d

Method: Waprd drewe /
Monitor Reading (ppm): £ | §

S H some ckyqnd J:sqpéi ?.‘.3'«;9?

Clay Sopas sitd arnd Fo Sand 6-7'55,{

PoiEs

6-3'bys | &

Date: Time Depth Interval

Description (Sand, Siit, Clay, Moisture, etc.)

Metﬁod: -

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION: . |

Analysis

Container Requirements

Collected

Other

VOCs (Terracore)

3 - 40mL glass w/5 mL MeQH e S

Explosives

1 - 4oz jar J\/é’ s

Perchlorate

1. 4oz jar ’yeg

Shelby Tube

Shelby Tube Ao

Grain Size

1- 4oz jar AT

[Bulk Density, Effective Porosity

A

TAL Melals Todal CN, Toc

[l Hoz (v Ve ¢
\_J ¥

OBSERVATIONS ANOTES: ¢ oo 0

st AR e

’lﬂ & ’
NoCs k’ﬁom 7—?,5‘%7 5
Wﬂ‘-g.r 40‘)3“ ""%1 Lg 5

Circle if: Applicabler: i i i iy

Duplicate ID No.:

PN S

MS/MSD

———

+§ Signature(s): —
< %
/




| Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of _1_

Project Site Name:
Project No.;

[] Surface Sail

H Subsurface Soil
[] Sediment

(1 Other:

[] QA Sample Type:

Indian Head Site 43

112G00771

Sample IDNo.:  SY35BoL -0407]

Sample Location: <8l g [T 1D
Sampled By: 3 RBirleeft

C.0.C. No.:

Type of Sample:
J-Low Concentration
[l High Concentration

GRAB'SAMPLE DATA: i i i e

Date: (p~12~1)

Depth Interval Color

Descrzptlon (Sand Silt, Ciay, Mousture, etc)

Time: N2 O

Method: \erraCeorr

Moniior Reading (ppm)‘ [ ‘3

G"”—L‘ ‘bg ) G"""\’

Clay seme sl and 2 50nd
Mol‘s’ +

Date: Time

Depth Interval Color

Description (Sand, Silt, Ciay, Moisture, ete.)’

Method:

Monitor Readings

(Range in ppm):

SANMPLE COLEECTION INFORMATION: i i i i i e

Analysis

CQQ‘@mer Reguirements ,,¢n

Coliected

Other

VOGCs (Terracore)

1.2 40mL glass wia mL MEGH ~

Yo s

Explosives

1-4ozjar

"o

Perchlorate

1 - 40z jar

Ao

Shelby Tube

Shelby Tube

Ao

Grain Size

1-4dozjar

No

[Bulk Densitly, Effective Porosity

N

OBSERVATIONS FNOTES: - o it i i

i MAP: R L

Gn  Jdone 52010

Rﬁqmp}a\ pl‘a!”\- ‘“m of‘d I\.q\ S«MP}Q cﬁi\,_.c_.l.“s

Circle It Appligables oo i it vt i b e i

] Signature(s):

Ms/MsSD

e

Buplicate ID No.:

PO




| Tetra Tech NUS, Inc.

SOIL. & SEDIMENT SAMPLE LOG SHEET
Page_1_of _1_

Project Site Name:
Project No.;

[l Surface Seil

~H Subsurface Soil

[l Sediment

[] Other:

[l QA Sample Type:

Indian Head Site 43

Sample 1D No.:

112G00771

LU SROIF-0607

Sample Location: SRo (7 _[Tw |

Sampled By: VRl

C.0.C. No.:

Type of Sample:
J~tow Concentration

[] High Concentration

GRAB SAWMPLEDATA.

Depth Interval

Color

Description (Sand, Silt, Clay, Moisture, etc.)

Date: fs =[O -}
Time: o les . . )
Method Hed. droreoe 7 -3 Gear 67 Clay Some 5 sand mois*

Monitor Reading {ppm}): {3.5

13" £ Sud b cloy morst

COMPOSITE SAMPLE DATA: .. . . . oo

Date:

Time Depth Interval Color

Description (Sand, Silt, Clay, Moisture, etc.)

Method: -

Monitor Readings
(Range in ppm):

SAMPLE COLLECTION INFORMATION: ... . .

,)Cogtalﬂpl‘ Requnrements‘ s

Collected

Other

Analysis
VOCs (Terracore) 3 - 40mL giiss wis mL MeOH e S
Explosives 1-4ozjar :{; es
Perchlorate 1 - 4oz jar -
Shelby Tube Shelby Tube

Grain Size

. -dozjar ;4 M{;m!)

hd

Bulk Density, Effective Porosity AL
TAL Melals , Tol. ¢, TOC | Hoz jav yeg
OBSERVATIONS /NOTES: o0 i (i i i i i o AR D s s i
M‘lcﬁ’ “‘o«lﬁ\e ~3' \'335
Vols taken ~T 5'b
Creoin Size toleer Srom [547‘[:35 in M-Lon
Circle if: Applicable:: IR TR TR <12 | Signature(gk
MS/MSD Duphcate ID No.: // -
Lotz

7



Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[l Surface Soil

s Subsurface Soil

Il Sediment

] Other:

fl QA Sample Type:

Page_1_ of _1
S43 580125 --o?o? ,
Project Site Name: Indian Head Site 43 Sample ID No.: "@ﬁ#!di’s Gudo-it
Project No.: 112G00771 Sample Location: 58 13 fruis
Sampled By: Y Rl

C.0.C. No.:

Type of Sample:
B Low Concentration
1 High Concentration

GRAB SAMPLEDATA: . .. .

Depth Interval Color

Description (Sand, Silt, Clay, Moisture, etc.)

Date: {o- 103~
Time: 333 | G F
* T 5 Me S "’
Method: Ha, d  Heovue 5—‘7 bl‘j)’ oy /51‘7\ ord Somes: | w{
Monitor Reading (ppm): &> (\r\CSkS'{' &
COMPOSITE SAMPLE DATA: |~ . . . .. o i EET
Date: Time Depth Interval Color Description (Sand, Silt, Clay, Moisture, etc.)

Method: -

Monitor Readings

(Range in ppm):

SAMPLE COLLECTIONINFORMATION: - 0 oo

Container Requ

Coflected Qther

Analysis irement o
VOCs (Terracore) 4 - a0mL'gIass wis ML g GO‘% o Ve <
Explosives l 1- 4oz jar s
Perchlorate 1 - 40z jar Yer s
Shelby Tube Shelby Tube "o
Grain Size’ 1-4o0zjar e
Bulk Density, Effective Porosity A
Tal Melals Totd ¢, TOC | Yoz for L
OBSERVATIONS / NOTES: NIRRT e e

W&‘('}“ﬂf Léye[ V"T;{LJ/

Circle if AppE:cable ST i) Signature(s):
MS/MSD Dupllcate ID No.:
N et s




Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

[] Surface Soil

& Subsurface Soil

[l Sediment

[] Other:

0 QA Sample Type:

Page_1_of _1_

Project Site Name: Indian Head Site 43 Sample [D No.:  S§35R0iA-323 4
Project No.: 112G00771 Sample Location: SBIZ [T
Sampled By: S, BivelT

C.0.C. No.:

Type of Sample:
FLow Concentration
[1 High Concentration

GRABSAMPLEDATA: . . .

Date:  f,-fO- {1

Depth Interval

Description (Sand, Silt, Clay, Moisture, etc.)

Time: (0

Method:  Hoad  dvmoe ) 3’;—3&4'1,35 Goray M. Sond gome L. 5oad dv. iV
Monitor Reading (ppm): & A 6'\'
COMPOSITE SAMPLEDATA: . . . . S T T —

Date: Time

Depth Interval

Description {Sand, Silt, Ciay, Moisture, et¢.)’

Ivethod:

IMonitor Readings

{Range in ppm):

Container Requirements

Collected

Analysis
VOCs (Terracore) 3 - 40ml glass w/5 mL MeOH Ay
Explosives 1-4oz jar A,
Perchlorate 1 - 4oz jar A
Shelby Tube Shelby Tube Ay
Grain Size ) A 4oz jar Vs
Bulk Density, Effective Porosity L‘J‘ub

OBSERVATIONS I'NOTES: 1 i n b iimaiiimaniapina i b e b A MARSE B
Circle if Applicable::: & v s Signature(s):
MSASD Duplicate ID No.:
sy




= Tetra Tech NUS, inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of _1_

Project Site Name: Indian Head Site 43

Sample I No.:

Project No.: 112G00771

[1 Surface Soil

3 Subsurface Soil
[] Sediment

[] Other:

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

Type of Sample:

S43SBO-0607

Sample Location:

SBOIA GO |

3. BirkT

Low Concentration

[I QA Sample Type:

[1 High Concentration

GRAB SAMPLE DATA; 1 i i i i i o it R i i e L e

Date: (-~ ]]- 1| Depth Interval

Color

Description (Sand, Silt, Clay, Meisture, etc.}

Time: (COO°UUS

Method: Mard el (}“7\ b?f

Monitor Reading (ppm): 3, %\

G’a"cxc{

¥, Sard some si H’fm ¢ loy

COMPOSITE SAMPLE DATA: - o i o i i

melst b e

Date: Time

Depth Interval

Color

Description {Sand, Siit, Clay, Moisture, etc.)

Méihod: )

Monitor Readings

{Range in ppm):

SAMPLE COLEECTION INFORMATION: s it i i b s

Analysis

Co:;n;amer Hequyemenh;, Tice

Collected

Cther

VOCs (Terracore)

{2~ 40mL glass4wi3 L MeOH

e

Explosives

1-4ozjar

Ao

Perchlorate

1-4ozjar

Ao

Shelby Tube

Shelby Tube

A

Grain Size

1-4dozjar

Ay

Bulk Density, Effective Porosity

Ao

Total C);m\q,.% be'v\c\:\A (13 i5 I’Je\Y\

| 2%t uneot laev

\es
7

Time OUED

OBSERVATIONS/NOTES:

R PMAPR: i e e B

Weter fabl, by s

[Circle it Appllcab]e

ciF Signature(s):

Dupilcate D No.:
w

MS/MSD

———

i




| Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page 1_of _1_

Project Site Name: Indian Head Site 43 Sample ID No.:  S43<Bpan~HFOR

Project No.: 112G00771 Sample Location: SB 22 /SGoY
Sampled By: S, Bigke T
1 Surface Soil C.0.C. No.:
J Subsurface Soil
[l Sediment Type of Sample:
[ Other: [] Low Concentration

[l QA Sample Type: B High Concentration

GRAB SAMPLEDATAL 1 0070 i L v i i

Date; Ce"-“"‘ Iy Depth Interval Color Desecription (Sand, Silt, Clay, Moisture, etc.)

Time:  OAC A Yol S =~
Method: Hepd troise f 7'6\ L‘)gS % y = ﬁh‘ﬂl

~
Monitor Headmg ppm): (dS% moist fo ““"e{.z)l_ nc\ aACJ

Date: Time Depth Interval Color Descrnptson (Sand, Silt, Clay, Moisture, etc.)

Metﬁod: '

Monitor Readings

{Range in ppm):

SAMPLE COLLECTION INFORMATION; i v i si e

Analysis Coq;amel; Hequuremen;s Collected Other

VOCs (Terracore) L5~ 40mL giase /s T MO Ve <

Explosives 1- 4oz jar Ao

Perchlorate 1 - 4oz jar No

Shelby Tube Shelby Tube A

Grain Size 1 - 4oz jar A

Bulk Density, Effeclive Porosity Ao

M_%QMJ [B-isbas\ | 2 Bolencd Joee | yes
Time O3 / 7

OBSERVATIONS NOTES: s s e -:f':':'515'5f:i:;?ILM.AR::'E;E?5".':1515:1'73':5_3':'; LT e e A A T T

Lt)anilef’ 1(45[1’ oA 5 )395

Circle_i_f:Appﬁc_abEe:.;-:; ST A e e e s b v | Signature(s):

MS/MSD Duplicate ID No.:




APPENDIX C
GROUNDWATER GRAB AND LOW FLOW PURGE
DATA SHEETS



GROUNDWATER SAMPLE L.OG SHEET

? | Tetra Tech NUS, Inc.

Page__'l_. of _L
Project Site Name: Indian Head Site 43 Sample ID No.: -s43 ng% ~ART
Project No.: 112G00771 Sample Location: Woe,
Sampled By: J. Bivleetf
[l Domestic Well Data C.0.C. No.:
[] Menitoring Well Data Type of Sample:
bk Other Well Type: Yem ! Geo Grab Semp (¢ ow Concentration
[] QA Sample Type: ) f1 High Concentration
SAMPLING DATA: i il i il e f i i D B e T
[pate: & - li-[f & Color pH 8.C. Temp. Turbidity DO Salinity ORP
Time:  Foind 1'305' (Visua) | 5.U) [ (mSiem) Cy (NTU) (mg/l) (%) (mV)
[Method: Low Flow - Persstaltlc arvc/ a7 | sd30 | VE.3{ 88 3 {) e | o0 “+9
PURGEDATA: . . . . o . oo ooon T Sl
Date: (> —f ( - [! volume | pH Temp. | Turbidity | DO Salinity | ORP |

IMethod: Low Flow - Peristaltic

Monitor Reading (ppm):

Well Casing Diameter & Material

See Low Flow Purge Sheet for Details

Type: Gcopfbée rods

Total Well Depth (TD): 32

Static Water Level {(WL): ™

Cne Casing Volume{gal/L}):

Start Purge (hrs): VA F

End Purge (hrs): \% 5

Total Purge Time (min): = &>

Total Vol. Purged (gallL): 5 gaf
|SAMPLE COLLECTION INFORMATION: .

Preservative Container Requirements Coliected

Analysis

VOCs HCI 3 - 40mL glass vials ye S
Total Metals HNO3 1 - 250mL. poly bottle e
Filtered Metals HNO3 1 - 250mL poly bottle ves
Total CN NaOH 1 - 250mL poly bottle \,' <
Explosives - 2 - 1L Amber glass ; [
Filtered Perchlorate - 1- 250mL poly botie g(,g <
Anions (Cl-, NO3, NO2, S04), Alkalinity -~ 1 - 250mL poly botile /\.ﬂ'
MEE HCI 3 - 40mL glass vials Ao
Sulfide Zn Acetale 1 - 250mL poly bottle Ad
Dissclved TOG (Field Filtered) H2504 2 - 40mL glass vials AG

OBSERVATIONS / NOTES; 11

Fietd Test Kits
Ferrous Iron = '3,2 PP

Nitrate

N%ACM; reoi\ C) c\ye clm[echomp BM}‘JPL

e ——m——

Nitrite
De O I ¥ O PP“"-
Circle if: Applicable

MS/MSD Dupllcate ID No.:

PRSI




LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Indian Head Site 43 WELL ID.: TlwO6
PROJECT NUMBER: 112G00771 DATE: G-~
Time WaterTevel Flow DO Temp. : ORP Salinity

LK. Stoul purmle  (San :

230 | Gravgh Tan  —| 4o | 22 | o 82 [OdFamate 52 | DNAB L ~C O.0
2% e So2 | .20 O.2A v wia2% ] 4,3~ “ Q.

123 & R N L2000 | LS | o in-| s wlje55] g as. L G, O
T4l w ~ Soo | 52l O UF b v ese ] 15.36 | . O
e |~ <~ 00 | 55Cois | A0 .82 1359 | 24 | ©.0
135! Crirecy oo | 5.1F [ouy | 755 |joo3] ¥184) | Yo | <.
|25 Cotlretrdlbwmpld? | S.00 | 45| 43F 452 1al'] 5& | =0
1201 e sco | ya7 | oo | 332 | @4l 1R3I o, | e o
1205 Collect Somlple

o

s;enmuaaiy %@W

PAG E_LO F_(



| Teira Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page {_ _of |

Project Site Name:
Project No.:

[] Domestic Well Data
] Monitoring Well Data
M Other Well Type:

[] QA Sample Type:

Indian Head Site 43

Sample ID No.: ~S43Twed1 - X327

112G00771

Tcm_P ey

Sample Location: T Luoo? 5
Sampled By: ). B Tk
C.0.C. No.:

Type of Sample:

B Low Concentration
[] High Concentration

SAMPEING: DATA: = oyl it i s b et i A b B i B e
Date: {o-"2- [} Cotor pH S.C. Temp. Turbidity DO Salinity

Time: b (Visual) (3.U) | (mSiem) ‘o {NTU) (mg/h) (%)

Method: Low Flow - Peristaltic ].',‘;\f- aray | .00 | O.WF 4.5 | Too dorbud - O, &
PU_B_GE'DATA?'ZS',-;'_. " R ey '.f'-i.::::'E'?._::l:ii?:'i::i nni -

Date: (eo—3— 11 Volume 8.C. Temp. Turbidity DO Salinity

Method: Low Flow - Peristaitic

Monitor Reading {ppm): <

Well Casing Diameter & Material. .
Type: V"' 5.S, Greepioie Rads

See Low Flow Purge Sheet for Details

Total Well Depth (TD): "= F

Static Water Level (WL): \~{a. 5

One Casing Volume(gal/L):

Start Purge (hrs): |33 ¢€

End Purge {hrs): 410

Total Purge Time (min): 4 &

Total Vol. Purged (galll): & 4=/

Preservative

Container Requirements Collected

Analysis
VQCs HCH 3 - 40ml. glass vials s
Total Metals HNG3 1 - 250mL poly bottle {;«5
Filtered Metals HNO3 1 - 250mL poly bottle weS
Total CN NaOH 1 - 250mL poly bottle gz S
Explosives - 2 - iL Amber glass l:/ej
Filtered Perchlorate -- 1-- 250mL paly botile (,,g: s
Anions {Cl-, NO3, NO2, 504), Alkalinity - 1 - 250mL poly bottle 'y &5
MEE HCI 3 - 40mL glass vials yeS
Suffide Zn Acetate 1 - 250mL poly bottle Ges -
Disselved TOC (Field Filtered) H2504 2 - 40mL glass vials {,p >

OBSERVATIONS /NOTES: . . .. . .

Field Test Kits

Ferious Iron= | ,éf M{')/L’
Nitrate

Nitrite

D0

| NO O‘i[ r‘eé &Vf Ae{»m.[:;;,,\

Circle if:Applicabler: s

MS/MSD

SH3TLse}

Duplicate |D No.:

- 2327 -D

Signature{s):




LOW FLOW PURGE DATA SHEET
WELL ;o.il TWSF

PROJECT SITE NAME: Indian Head Site 43
PROJECT NUMBER: 112G00771 DATE: G-3-
Time Water Level Flow pH S.Cond.| Turb. DO Temp. :
. below TOC) | (mL/Min.) m)| mg/L) | (Celcius)
u\vm“/‘sf-w a
Prime. line oo’ chrelole walve {sediment heewy )
YR CTTB&( Senct u.::\:f?/&}s : Very FU{)!J / Qralr )
1345 - 506 5.23 |6 235 |Tanbudhd | Foo| | 2} | =22 =0 aray;, A 8-l
1353 —_ 500 53l olazl . “l4s0 | 2.0 ~ N ~
iqoo S5¢es s,¢eqd {odazr | © TR T S, 0 ool arers
l4c2 — 506 | 500 |OG8FELY " [BeF]| 9.5 wn | oo e [
NS | Collct s g Ie - -

PAGE _Lor—* ___!_ '

SIGNATURE(S): i



| Tetra Tech NUS, Inc.

+Twd b
GROUNDWATER SAMPLE LOG SHEET

Page_l_ ofl_-_
Project Site Name: Indian Head Site 43 Sample ID No.: 843 Tu/0 & 2932
Project No.: 112G00771 Sample Location: ~—t. /0 &
Sampied By: S
{1 Domestic Well Data C.0.C. No.:
s Monitoring Well Data -1"4/ Type of Sample:
[1 Other Well Type: Jk Low Concentration
[l QA Sample Type: iI High Concentration
SAMPLING DATA: 10 s B s D L
Date: (3.l L1 Color pH | S.C. | Temp. | Turbidity | DO Salinity | ORP
Time: JO [ O (Visual) | (S.U) | (mSiem) ("C) (NTU) (mg/l) (%)
Method: Low Flow - Peristaltic GRAY &Y Y3 >GU0 | 776 )
PURGE DATA: it e L
Date: G- <\ f ( Volume pH s.C. Turbidity Do Salinity ORP |

Method: Low Flow - Peristaltic

Monitor Reading {ppm):

Well Casmg Diameter & Material.

Type: | STEEL T/

See Low Flow Purge Sheet for Details

Total Well Depth (TD): 2 2._

Static Water Level (WL): =—

One Casing Volume(Gaii):

Start Purge (hrs): ¢ 7-‘3( /

End Purge (hrs): {¢3 § O

Total Purge Time {min): 3 <

Total Vol. Purgeggall): 22, O

SAMPLE COLLECTION INFORMATION: - -

Preservative

Container Requirements

Collected

Analysis

VOCs HCI 3 - 40mL glass vials e,
Total Metals HNO3 1 - 250mL poly bottle -
Filtered Metals HNos LY 1 - 250mL poly bottle e
Total CN NaOH 1 - 250mL poly bottle v
Explosives - 2 - 11. Amber glass 7 4
Filtered Perchlorate — ) 1 - 250mL poly bottle [
ARions-{Sl—-NO3-NO2-S04], Alkalinity e “+—280mi-polw-bettle e
IMER—— e A G A 40mb-glassvials ————
Sulfide _Zn-Aeetate, 4~ 250m!_poly bottle ——— "
Dissolved TOG (Eield Filtered) ~_HpS04— 2 - 40mlglass vials —
OBSERVATIONSINOTES. T
Field Test Kits -T--“ /
Ferrouslron= [ .7} M9 [fi - | ' S‘:VLCEN FOINT
.mmm__ De Ol anfFr—

(Le!) o DYE ~ No oil NOTED

Circle if ‘Applicable::

MsmMsp Dupllcate ID No.:

-{ Signature(s):

A A A




PROJECT SITE NAME:
PROJECT NUMBER:

LLOW FLOW PURGE DATA SHEET

WELL ID.:
DATE:

Indian Head Site 43
112G00771

Time

C(Hrs)

Water Level

Flow pH S.Cond.| Turb. DO

ORP

(mimin | (805" | (msfem) | (NTU) | (mgiL) | (Ce

Salinity

Commenis

STANT YA AT

PEELS

N A

.00

&lﬂﬁ?/f No o Pon

D95 0 [80 17900 325 [0, D

O 74
97

NC2 [ iS5 >900 B |6

{095

23206, 352990 B9 |19

10 (O

W N2 0,155 900 |3 ..

SIGNATURE(S): ‘74: 7/ % '

PAGED_OF 2



Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page_ ! of 2
Project Site Name: Indian Head Site 43 Sample ID No.:  ~sa3- 7Tl TG 2l 2
Project No.: 112G00771 Sample Location: TUoY]
Sampled By: [ S
[] Domestic Well Data ’l—“/ C.0.C. No.:
~f. Monitoring Well Data Type of Sample:
[] Other Well Type: J~Low Concentration
] QA Sample Type: [] High Concentration
SAMPLING DATA: 11 0w v i L R e R e R e e O B e R
Date: {5 ¢33 (! Color pH S.C. Temp. | Turbidity DO Salinity ORP
Time: [T (Visual) (.U | (mSiem) ) (NTU) {mg/l) (%) (mVv)
Method: Low Flow - Peristaitic Wl L Q% AERER IS ,_,/30 44 [P —f 4
PURGE DATA: . T
Date: (@ 3 ( ( Volume pH S.C. Temp. Turbldlty DO Salinity ORP |

Method: Low Flow - Peristaitic

i

Monitor Reading (ppm}):

Well Casing Diameter & Material |

Type: |.‘ Smk W

See Low Flow Purge Sheet for Details

Total Well Depth (TD): ) &
Static Water Level (WL~ 6

One Casing Volume(gal/L):

Start Purge (hrs): {51 <

FAS

End Purge (trs): 1525

Total Purge Time (min): 20

Total Vol. Purged {gal/l.):

SAMPLE COLLECTION: INFORMATION:: 2/

Preservative

Container Requirements

Collected

Analysis

VOCs HCI 3 - 40mL glass vials o
Total Metals HNO3 1 - 250mL poly bottle —
Filterad Metals HNO3 1 - 250mL poly bottle —
Total CN NaOH 1 - 250mdi poly bottle o
Explosives -- 2 - 1L Amber glass

Filtered Perchlorate - 1 - 250ml. poly bottle —
Anions (Cl-, NO3, NO2, S304), Alkalinity -- 1 - 250mL poly bottle ~
IMEE HCI 3 - 40mL glass vials —
Sulfide Zn Acetate i - 2560mL. poly bottle —— -
|Dissolved TOC (Field Filtered) H2504 2 - 40mL glass vials —
OB.SE_RVATIO_NS'/;NOTE_S:"5'5:'.2.':3:5.'."':E.':: A RV R R D e i e D L R B e e e

Field Test Kits

Ferrouslron= |, M 9/L

Nitrate

Nitrite

NGO oin DETEUEY) witH A) o DYk

SULCENY ’)\[- b

L= N

Circle if: Applicable """ Signature(s):
MS/MSD Duplicate |D No.: /




PROJECT SITE NAME:
PROJECT NUMBER:

LOW FLOW PURGE DATA SHEET

Indian Head Site 43

112G00771

WELL ID.:

DATE:

Tw o9

G5

Water Level
irs) | (Ft. below TOC)

Flow

pH
sy

S. Cond.

(mSfem) | (NTU)

Do

Temp. :

ORP

Salinit

Comments

(mg/L

')'::_

(Celcius) |

mv ]

STAIT Pc.rw;-c«.’?"’s

e

200

il
1!

é.u*7

P,

71598

1—%5

LAY ~ Sewan. 000,

NA

£, 99

023 |

—277

TUAD > YR

577

02329

SR7

-2 |

Q!

0230

444,

{
R
S

(S

&

SIGNATURE(S): ﬁ(_7/ _j/\‘ '

N

94

ok T o
Pliok 1 s TING LCADIN

75
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| Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page_ { of 2.

Project Site Name:

Indian Head Site 43

Sample ID No.: ~s4a7#/10292 >

Monitor Reading (ppm):

Well Casing Diameter & Material. .
il o
Type: | STEEL Wi R’Justf

See Low Flow Purge Sheet for D

Total Well Depth (TD): 2_5

Static Water Level (WL):

One Casing Voiumq{g/aﬁﬁ):

Start Purge {hrs):

End Purge (hrs):

Total Purge Time (min):

Total Vol. Purged QEUZL‘)I

SAMPLE COLLECTION INFORMATION: |

Preservative

Project No.: 112G00771 Sample Location: —w/ {0
Sampled By: S
[1 Domestic Well Data C.0.C. No.:
Monitoring Well Data 7w’ Type of Sample:

[] Other Well Type: [I Low Concentration

1 QA Sample Type: il High Concentration
SAMPLING.DATA: ';'-';'-:"j"sﬁ':i':::;::-3'5:'._ :-'_:55 :-5-_:.5::_3 SEAER R A T B R B e e _..:_253:5
[Date: Color S.C. Temp. Turbidity DO Salinity ORP
Time: (Visual) | (8.U) | (msremy| O (NTU) (mg/l) (%) (mV)
Method: Low Flow - Peristaltic
PURGEDATA: |10 “i i i f il s SR S En LR
Date: Volume | pH Temp. | Turbidity | DO | salinity [ orp |
Method: Low Fiow - Peristaltic —

Analysis

VOCs HCI

Total Metals HNO3

Filtered Metals HNO3 ]

Total CN NaOH 1 - 250mL poly bottle

Explosives - 2 - 1. Amber glass

Fillered Perchlorate - 1 - 250mL poly bottle

Ariena=(Ghk,NO3,_NO2_SO4-—Adkalinity e 1+—250mpoly hoftle —_———
B Ll e S -3=-49rmi—glass vials —_—

Sulfide—__ -Zi-hcetate 4 250mi-poly bottle —
[Diganlued TOC (Field Filtered) H2G04— —2=ABmi-glass vials e
TOBSERVATIONS A NOTES: (1 0 i b i il i i s i b e

Field Test Kits . T

Ferrous Iron = 4{—' SULEEN PoteeT ~

Nitrate )

!Nitrite O.0 CH 9‘4—/‘;7—

Rep 0 Dye

[Gircle if Applicables @i

Signature(s):

MS/MSD Buplicate ID No.:

At Pt} e T

A A




LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Indian Head Site 43 WELL ID.: sS4 > TWw 1o
PROJECT NUMBER: 112G00771 DATE:

Temp.

(Calcitis)

it

Time Water Level Flow pH S. Cond.

Salinity
NN I I I S Comments
- (Hrs.) | (Ft.below. TOC} | (mL/Min.) | (S:U.) | (mSic /Ot

St <TACT A9

SIGNATURE(S): "7L7f j%, ' | PAGE;OF:);




I Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page_ ‘of _\
N <. _‘
Project Site Name: Indian Head Site 43 Sample ID No.: " S43TLoolesy « B3
Project No.: 112G00771 Sample Location: “fiJ LS/ SBjg,
Sampled By: B, Ry leat
[ Domestic Well Data C.0.C. No.:
# Monitoring Well Data Temp LJe (] Type of Sample:
1 Other Well Type: K Low Concentration
[1 QA Sample Type: [1 High Concentration
SAMPLING DATAL i i e L R T e e e
Date: e Color S.C. Temp. Turbidity po Salinity ORP
Time: " (Visua) | S.U) | mSemy| O (NTU) {mg/l) (%) {mV)
Method: Le® Flow - Peristallic~ — [ — — e — — — | —
PURGEDATA: = * /i i o HL e R Ll
Date: / Volume | pH | S.C. | Temp. | Turbidity DO Salinity ORP
Method: Low Flgw/- Peristaltic
Monitor Reaging (ppm):
Well.Cagifig Diameter & Material. . )
Type: See Low Flow Purge Sheet for Details
Total Well Depth (TD): No [ Lenip le, arel oy
Static Water Level (WL): ! o -
One Casing Volume(gal/L):
Start Purge {(hrs): /
End Purge {hrs):
Total Purge Time (min):
Total Vol. Purged (gal/L):
SAMPLECQLLEC-HONiNFORMATION. e PRI IR R R R L e R R e
Analysis Preservative Container Requirements Collected
VOCs HCI 3 - 40mL glass vials —7
Total Metals HNO3 1 - 250mL poly bottle L
Filtered Metals HNO3 1 - 250mL poly bottle ())
Total CN NaOH 1 - 260mL poly boitle .
Explosives - 2 - 1L Amber glass N ]
Filtered Perchiorate - 1 - 250mL poly bottle Dz
Anions {Cl-, NO3, NO2, SO4), Alkalinity - 1 - 250ml. poly bottle ‘1,
MEE HCI 3 - 40mL glass vials /7
Sulfide Zn Acetate 1 - 250mL poly botile pi=a
Dissolved TOC (Field Filtered) H2504 2 - 40mL glass vials {

[OBSERVATIONS [ NOTES:!

Ferrous Iron =

Freld Tast RIS /\) B
O Sq

INitrate
Nitrite /V} P
¢
Circie if Applicable: PRI =01 | Signature(s):
MS/MSD Dupllcate iD No.: /
b rp— A
-~




PROJECT SITE NAME:

LOW FLOW PURGE DATA SHEET

Indian Head Site 43 WELL ID.: T o
PROJECT NUMBER: 112G00771 DATE: oIl + G-I2-1J
Time Water Level Flow Turb. Salinity C
: SN FE. : s o omments
(Ft. below TOC) | (mL/Min:). /cm) |- (NTU). . - % orppt
&H-li-1) [y f\f\! , Ao A\t oo ter zeen A tubiag ,Im&is'*}
For (o-\3-8 [ will movle TW 10| closer Tl oriqisdl TG | locodion fiheve qooliogy foken
GO Start QUMD . iho w;\:‘rel” pull ovt |Yvbing Vil Bsv Uideace |oFf wnder] ba%-\-‘dbm-,“}mm‘ﬁ wWleard on outside
Todevvol &u}: Ao wolthy Thivatdy ot 1o, no¢a ple co 116::%"! '
}
~
/7 .
SIGNATURE(S): M

PAGE. OF




GROUNDWATER SAMPLE LOG SHEET

i Tetra Tech NUS, Inc.

Page_  of ___
Project Site Name: Indian Head Site 43 Sample ID No.: ~saa F W || 303 t
Froject No.: 112G00771 Sample Location: Tw/
Sampled By: LS
[] Demestic Well Data C.0.C. No.:
[] Monitoring Well Data Type of Sample:
[l Gther Well Type: [l Low Concentration
[] QA Sample Type: fl High Concentration
Date: (o - (O . [ { K>| color pH S.C. Temp. | Turbidity DO Salinity ORP
Time:  <fgf>d= |37 (Visual) | 8.U) | (msiem) | (‘0 (NTU) (mg/l) (%) (mV)
Method: Low Flow - Peristaltic SN IFNTINE S 9 7[ f) .97 O g
PURGE DATA:" S R R R R e S T e R e
Date: & (0 . [ ( Volume pH 8.C. Temp. Turbldlty Do Salinity ORP |
IMethod: Low Flow - Peristaltic -
IMonitor Reading (ppm): ~— - 4
Well Casing Diameter & Material. Juwrels LPG’ N1~ 6leo PALAL

Type: ’ $’TEEL T

See Low Flow Purge Sheet for Details

Total Well Depth (TD): 3 ¢

Static Water Level (wLy: N 7%

One Casing VolumeGa@;):

Start Purge (hrs): l lg S-—

End Purge (hrs):  <f=2y

1325

KS

Total Purge Time (min): & C

Total Vol. Purged@_lﬁ.). 7. O

nf’-d—@

SAMPLE COLLECTION INFORMATION: -

Preservatlve

Container Requirements

Co ] ected

Analysis
VOCs 4 HCH 3 - 40mL. glass vials "
Total Metals =~ HNO3 1 - 250mL poly bottle "
Filtered Metals v~ HNO3 1 - 250mL poly bottle —
Fotaterd  T2T AL o N NaOH 1 - 250mL poly bottle "
Explosives o -- 2 - 1L Amber glass —"
Filtered Perchlorate » - 1 - 250mL poly bottle —

i AT , frity S ~-—250mtpokboitle_ e
AT ) pumatrd e —s =AML glass vias— e
TSutftde——-: —ZrmiTeiate 1—-B5OMT POy Ditte—— e

Bisselwed-roG-tFetdlored)— H2504— 2 - ADmpt-aiass-viale— —
A L e e S T

Field Test Kits

Nm:ate__

’{{Gﬁ) 6 O}KQ — N6

Ferrous fron = 3 (a M9 L

ciC NITED

ST = o 64\ %/mf

[Circle if: Applicable; -

=1 ] Signature(s):

Ms/vmsp

RS

Duphcate ED No.:

i 4




PROJECT SITE NAME:
PROJECT NUMBER:

LOW FLOW PURGE DATA SHEET

Indian Head Site 43
112G00771

WELL ID.:
DATE:

SES T/

o (o 1{

Time

| (Hirs)

Water Level

.(Ft. below TOC).

Flow

(mi/Min) |- (S.U)

Turb.

DO

Temp.

CHNTUY

(mglL).

‘(Celcius)

ovay 9l squdS

Comments

A3

500

NGCE-T/IIN

DAS

NA
:

]

oMLY

cQ

20 .G

P

!

I

0,20

g0

S08

N

Oq (24

WV ININ

700

e

BLASE

ou

Q.00

O il

7960

4,

1515

{

0,113

8219

N AW

14, 7 |

1&g

W

a4, >

7(0

PR A
QR @[

A

7. 2

SHVIFPLE L)

LIS EN

/) Pl

e

1
/ < A

AN

P O

(59494

cH

et

= A

SEGNATURE(S)ﬁCj 2;(, ,

PAGEZ-OF )



Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page

Project Site Name:
Project No.:

[1 Domestic Well Data

[ Other Well Type:
[1 QA Sample Type:

Indian Head Site 43

112G00771

B<Monitoring Well Data’ﬂd/

26-30

Sample ID No.: = 54371"//1\@35%? KS

Sample Location:

Sampled By:

Ku G(Maﬂwb

C.0.C. No.:

Type of Sample:
B Low Concentration
[] High Concentration

N

Type: { ‘5Tf€k O/ A

SAMPLING DATA: - 0 i . 000 b0 0 v
Date:. Go- 1@ 11 L% Color oH S.C. | Temp. | Turbidity DO Salinity ORP
Time: 09 QL (Visua) | (SU) | @Sremy|  (O) (NTU) (mg/l) (%) (mV)
Method: Low Flow - Peristaltic ¢t~ o7l i 180D | (8. §‘ 77? Aﬁ e &) 15
PURGE DATA:. e e e D
Date: € - @ [( i(-s Volume pH S.C. Temp. | T urbldtty DO Salinity ORP |
Method: Low Flow - Peristaltic /
Monitor Reading (ppm): =~ :

Well Casmg Diamgter & Material, g ~ i G X ‘{—" /

See Low Flow Purge Sheet for Details

Total Well Depth (TD): 3 F

Static Water Level {WL):

One Casing Volume(Gallh):

Start Purge (hrs): 0-670 {

/

End Purge (hrs): O ? §‘§

Total Purge Time (min): $O

Tofal Vol. Purged!(ga!ﬂ) %

SAMPLE COLEECTION.INFORMATION: 00 0ty i s s i i e i i

Preservative

Container Requirements

Analysis

VOCs HCI 3 - 40mL glass vials ~
Total Metals HNO3 1 - 250mL poly boitle -
Filtered Metals HNO3 1 - 250mk. poly bottle -
Tolal CN NaQOH 1 - 250mEL poly bottle —
Explosives 2 - 1L Amber glass —_
Filtered Perchlorate 1 - 250mL poly bottle —
ARiers~{Sn-MO3 NEOR-SO4—Alkatinity ——— ~--256mi-poly-bettle i
fmEE— ———HE— 3. 48t gtassvials —
feurmde Zn-Acetate— 1 250mi-pely-bottle E—
[Dissolved TOC (Field Filtered) 2804 2 - 40mb-glass-vials —
OBSERVATIONS £ NOTES:! e e s

Fteld Test Kits

Ferrous fron = 5.0
Nm M"/ L

Wil ey & purge 6.l (!

QG—@ 0 ;ﬂ/\/ No o1l NOTEY

bn?/ P(ALL(:’ZQ ng —‘M b((ﬂ TD ,16 30 T‘fD ”

- T ]
L

suhae] 6& "r—ug wnf mﬂ;u\,rs 1T (0 pMUN,~ TUAING SeT™ /
Circle if- Applicable: : i 2] Signature(s):
MS/MSD Duplicate ID No.:

=

OFF



LOW FLOW PURGE DATA SHEET
" S35 W/L

PROJECT SITE NAME: indian Head Site 43 WELL ID.:
PROJECT NUMBER: 112G00771 DATE: cC-(0.

Time Water Level Flow pH S. Cond.| Turb. DO Temp. | ORP Salinity Comments
L (Hes) | (Ftbelow TOC) | (mLminy | (SiUG: | (mS/em) | (NTUY | (mg/t) | (Celcius) || mV [odeppry ST 7 z
0g0 N‘A_ q\o (&) - G H#49 SULﬂa S
TS .9/ ' 2990 '“R’L\ 3. | ~10 @ /
0T & 4 ' =TS

S 1 1 CAY N}Q

_cag?"\“ St g
OT4< ) 200 |4.09 78 r% j
ASS | N/ Iz <N N < AT E 1)

(W

ol
MIRG
WS}

QQQQQQ:G-Q

Sop
AU
)
-
L
[0
Q

SIGNATURE(S): 7[:}?/ A | | PAGE2_OF 2




APPENDIX D
MONITORING WELL CONSTRUCTION LOGS AND
DEVELOPMENT RECORDS



@7/2@/99 [NL

ACAD: FORM_MWEM.dwg

Tetra Tech NUS, Inc.

weLL No.: S & M/ 03

OVERBURDEN

MONITORING WELL SHEET

FLUSH - MOUNT

G-CIPRUBC 7H1L0T

PROJECT [ NN HTH) LOCATION __ $(TG 47 DRILLER _S43 MW/ D
PROJECT NO. 1[0 (-0077] _ BORING SAZZBGR pRILING |, ¢ &+ SAMUH
DATE BEGUN ~ G &~ (/ DATE COMPLETED &.9~ // METHOD __H-
FIELD GEOLOGIST Kem st h~ | DEVELOPMENT
GROUND ELEVATION DATUM METHOD C-ANDFDS  Putaqy
— ELEVATION TOP OF RISER:
RS
Ly

FLUSH MOUNT
SURFACE CASING
WITH LOCK

WL,:—G.TO’
G-t

L TYPE OF SURFACE SEAL: (o CH.ETE
XD T PRD

— TYPE OF PROTECTIVE CASING:

I.D. OF PROTECTIVE CASING:

~— DIAMETER OF HOLE: & oD #SA
~— TYPE OF RISER PIPE: SCH 40 PV~

RISER PIPE LD.: P Py

~— TYPE OF BACKFILL/SEAL: @ eNTONATE/ camen U7

— ELEVATION/DEPTH TOP OF SEAL: ‘ 1 /

L TYPE OF SEAL: {SENTINITS CHAfS

~ ELEVATION/DEPTH TOP OF SAND: % l /

ARARNEAN

ELEVATION /DEPTH TOP OF SCREEN: %
TYPE OF SCREEN: SCH 40 -2 pPrcC
SLOT SIZE x LENGTH: ¢, 010 X (O

| TYPE OF SAND PACK: & | QUAATZ

DIAMETER OF HOLE TN=BEBREEK: ( ¢ 0 #SA

— ELEVATION / DEPTH BOTTOM OF SCREEN: > ‘ /

ELEVATION / DEPTH BOTTOM OF SAND: Y/
L ELEVATION/DEPTH BOTTOM OF HOLE: 3/

BACKFILL MATERIAL BELOW SAND:

NA




97/20/99 INL

ACAD: FORM _MYWFM.dwg

Tetra Tech NUS, Inc.

WELL NO.: 4 &3m0~

OVERBURDEN

MONITORING WELL SHEET

FLUSH - MOUNT |
o Pro e 78520 o1

PROJECT 1®Didl Hehd

PROJECT NO. {10077/

DATE BEGUN e S ff

FIELD GEOLOGIST

GROUND ELEVATION

LOCATION S(7¢ 4% DRILLER COAEY A (~
BORING_s b 474 ~ 0 ORILLING ¢
BATE COMPLETED & & /1 METHOD W
LCITH  SIMP 9 DEVELOPMENT
DATUM METHOD GhwtadETs  Pusd

FLUSH MOUNT
SURFACE CASING
WITH LOCK

A TR RN \\'\'\\-\\;&i‘j

EERSERA NS

- AR

ek Hho e LR L LD

/

— ELEVATION TOP OF RISER:

BG5S

dr
L TYPE OF SURFACE SEAL:  coNcCil €T

A FRO

— TYPE OF PROTECTIVE CASING:

I.D. OF PROTECTIVE CASING:

~— DIAMETER OF HOLE: G\ 00 HSH
~— TYPE OF RISER PIPE: <5 CH 40 - 2 puSH Jowd pre-

RISER PIPE I.D.: N PV~

~— TYPE OF BACKFILL/SEAL: PENTONTE /CGMM S CL

¥
__ ELEVATION/DEPTH TOP OF SEAL: ( Q\: )g
177 R6-S

| TYPE OF SEAL: BENTONITE  CHéS

— ELEVATION/DEPTH TOP OF SAND: i9
— ELEVATION/DEPTH TOP OF SCREEN: 2%/

TYPE OF SCREEN: <ot 40 -1 PV &
SLOT SIZE x LENGTH: 6. 010 X {0 ¢

: /—— TYPE OF SAND PACK: # [ QU ANT Z-

€
DIAMETER OF HOLE IN BEDROCK: & “ob HSA

— ELEVATION / DEFTH BOTTOM OF SCREEN: 3 i{

ELEVATION / DEPTH BOTTOM OF SAND: 33
L ELEVATION/DEPTH BOTTOM OF HOLE: 2357

BACKFILL MATERIAL BELOW SAND:

A




L

Tetra Tech NUS, Inc.

WELL NO: 342> MW O S

OVERBURDEN

MONITORING WELL SHEET

FLUSH - MOUNT

ccePille RE 742D b1

PROJECT (MDIAN  HhehD LOCATION SITE 47, DRILLER COREY C-hmuEL
PROJECT NO. ({3 C.0G¢ 7 1 BORING 543 SB (O DRILLING /

DATE BEGUN €. 4. ([ DATE COMPLETED & 4. \{ METHOD __H S A

FIELD GEOLOGIST _KECTH S(MPSOTY DEVELOPMENT

GROUND ELEVATION DATUM METHODG-RUNHFES P ¥

87/28/99 INL

ACAD: FORM _MWFM.dwg

FLUSH MOUNT
SURFACE CASING
WITH LOCK

WL:&@Q
R&-S

— ELEVATION TOP OF RISER:
Al R6S

— TYPE OF SURFACE SEAL: concleT T v
2k PAD

— TYPE OF PROTECTIVE CASING:

1.D. OF PROTECTIVE CASING:

— DIAMETER OF Hole: G~ oD HSA
~— TYPE OF RISER PIPE: QCH 40 FWSH Jowr vl

RISER PIPE ID.: oO-'© PV C

~— TYPE OF BACKFILL/SEAL: em—rﬂmml/ Cop FrsT Gteset]

- ELEVATION/DEPTH TOP OF SEAL: 1,

L TYPE OF SEAL: D Cri T i T<CACERTEN

TS
— EF_EVATION/DEPTH TOP OF SAND: [ 8 / v
ELEVATION/DEPTH TOP OF SCREEN: - )\( /

TYPE OF SCREEN: SCH 40 - 1" PV
SLOT SIZE x LENGTH: D, 010 X [0

_ TYPE OF SAND PACK: T | QUAAT 2

DIAVETER OF HOLE mn-BEnReek: 4'' 00 HSA

— ELEVATION / DEPTH BOTTOM OF SCREEN: 2{ 7
ELEVATION / DEPTH BOTTOM OF SAND: 40 /
L~ ELEVATION/DEPTH BOTTOM OF HOLE: 40 /

BACKFILL MATERIAL BELOW SAND; -—




07/20/99 INL

ACAD: FORM_MWFM.dwg

ht MONITORING WELL SHEET

FLUSH - MOUNT

Tetra Tech NUS, Inc.

WELL NO-SARMW O L

OVERBURDEN

PROJECT INDh~  theh) LOCATION SUE 43 DRILLERGAGY G-AMUWE
PROJECT NO. 1 X 600771 BORING < gl DRILLING i< A
DATE BEGUN DATE COMPLETED METHOD S
FIELD GEQLOGIST K., SimMPSOY DEVELOPMENT
GROUND ELEVATION DATUM METHOD GWNOFrS puprl
e ELEVATION TOP OF RISER:
36-S
v

N

FLUSH MOUNT
SURFACE CASING
WITH LCCK

R \\\\\\\\';;;':
R Y A, w\\\\\\\\\\\wi

L. TYPE OF SURFACE SEAL: conCileTe
2K T PR

~—— TYPE OF PROTECTIVE CASING:

1.D. OF PROTECTIVE CASING:

ft

~ DIAMETER OF HOLE: & 9D HSA
- TYPE OF RISER PIPE: SCH 40 Py - puaSH JOINT

RISER PIPE ILD.: 1) PV C

~— TYPE OF BACKFILL/SEAL: (BEN 72hit TE/CGM(?NT RO

-

— ELEVATION/DEPTH TOP OF SEAL: 13 /
 TYPE OF SEAL: RENTO (7TE  cthf(

— ELEVATION/DEPTH TOP OF SAND: ] <{

— ELEVATION/DEPTH TOP OF SCREEN: 17 /
i
TYPE OF SCREEN: S CH 4o-2 pui
{
SLOT SIZE x LENGTH: ¢, Q{0 X (0

| TYPE OF SAND PAck: T+ (  QuitT2.

'[(
DIAMETER OF HOLE IN BEDROCK: & Ob HSA

_ ELEVATION / DEPTH BOTTOM OF SCREEN: L7/
FLEVATION / DEPTH BOTTOM OF SAND: 24 /
| ELEVATION/DEPTH BOTTOM OF HOLE: A9 4

BACKFILL MATERIAL BELOW SAND; —-

NA




Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page [ of /

pe 0eQ P eXST well + pefhce) PAD

Well: 5‘?‘3 Ml O { Depth to Bottom (ft.): _ Responsible‘ Personnel; K» s “"‘Lp § G0
Site: 43 Static Water Level Before (ft.): &, Z.C _ Drilling Co.: ——
Date Installed: Static Water Level After (ft.): _ 7,30 ProjectName: _{1 T 45
Date Developed: €. (2 - {f Screen Length (ft.): Project Numper: _{ [ X.6~60 77 (
Dev. Method: Py sm¥ _SUA & Specific Capacity: _ '
Pump Type: (2 ¢/ HAG Casing ID (in.y: _ ). PV C ng& w7 9 6Prt e P rATE8
Time Estimated | Cumulative Water Level Temperature pH Specific . | Turbidity
Sediment Water Readings {Degrees C) Conductance | (NTU) |Remarks (odor,
Thickness Volume (Ft. below TOC) (Unite‘% color, etc.)
{Ft.) (Gal.) ’
A | 2 & 1G.90 | — AR BAN
(£30 8 1&£.990 (8.1 Be(l0.236 480 | (7 sewtye 0Bl
(57 DD 7.3 g ( A9 o (8% |78
jSo77 52 7, 30 (6.0 #4510.1582 | 94 aerltingg /
[SIT 65 7. 320 (. % BH396.77 | ¢+ | — v
520 O 78 SUNGED  Aehcry

AT Eped




Tetra Tech NUS, Inc.

MONITORING WELL DEVELOPMENT RECORD Page ,_ of _\

Well: __ MW O3 Depth to Bottom (ft.): ZY Responsible Personnel: 3, Yirke i
Site: _STHe 43 Static Water Level Before (it.): _{4.5¢. Drilling Co.: Crrowd Zers
Date Installed: ____ Static Water Level After (ft.): Project Name: _Tndian Head S¢fe 473
Date Developed: o-{2-1} | Screen Length (ft.): 1C Project Number: 1V 2.Geo FZ(
Dev. Method: 1 hole vaﬁ/MsuﬁrSpemflc Capacity:
Pump Type: _ it~ hele P :tMl) Casing ID {in.); = **

Time Estimated | Cumulative | Water Level Temperature | pH Specific | Turbidity

Sediment Water Readings {Degrees C) Conductance | (NTU) Remarks
Thickness Volume (Ft. below TOC) (Unitsm?& " {odor, color, etc.)

) (Ft.) (Gal.)

PP W U5 | oot | 783 T BZG O o] Brwor  Seedy T Foah 5804 NTO

10775 ]@ ‘—'N‘ 21—310\3 'rl()ﬂ(r?é 5«@0 G’?‘ﬁb‘ fo E)"m-wu gf\-:\&lﬂ

e de ;ﬂm A G 922 Al e8¢ ' ] Riswon

iU 5 q,,,\ 25.50 1240 |85l S239 |Odofim| Sismmed Sereeqafe
[O55 50 V| 26,09 | 1786 [ LI -3 [ FAS| Tan “Surged afes

\ L) ESep) 6“2”{3 Qd v ,' peed  |angthler AVUM

A Skl vPdey GO ;;{l VB, 54 4| 6334 Ou’i‘ong\:kn ‘Suv‘q:ol before T‘emc{;ﬂ"I
Do 5. | 282 | 2063 [B3F o3> [N Y] den

Q23 3onl | 2523 | 2620 [746] 092l | 17D | dufidear

[ado 1004l | 26,23 lgd4a (el | 6,382 | 743 | bafeleas

1245 o5 sel | Shop Adis




MONITORING WELL DEVELOPMENf RECORD

|E Tetra Tech NUS, Inc. Page _[ of _f
siTE 43

site: (NN IAN e Depth to Bottom (ft.): 25700 Project Name: S G‘B‘T‘S

Well: MU 0T , Static Water Level Before (ft.): F« §7 Project Number: _({ 2. 0C~056 7 71

Date installed: & « O~ ([ Static Water Level After (ft.): _ 2D "7£ Site Geologist: ___(&, S(MF3IN

Date Developed: & (2~ ({ 1o’

Screen Length (ft.):
Dev. Method: S/ Plaal

Specific Capacity:

Drilling Co.: CAGUNT) ZEAD

Pump Type: (X wiA(L

Casing ID (in.): _2x.'° pvr¢ =~ ‘S'TZC[(%»{@

Time Estimated | Cumulative Water Level Temperature | pH Specific | Turbidity Remarks (odor, color, etc.)
Sedimert Water Readings (Degrees C) Conductance { (NTU)
Thickness Volume | (Ft. below TOC) (Units
_ {Ft.) (Gal.)
[030] O | Q 1.99 — [ GRAY , e SHACEA o
[O40] o 20 AN, 6D 192 |64 0.26S [>900 T
[0SO 40 AL, 70 (6. Ll O.T7S |>g900
L[ 00 GO |[Z2X, 70 (S0 9 [1490|0, (6< | 700 | cleatlhg
\[ (O S0 |22, 781 |6, |10, 189 | S35
[[20 100 | (5 9 [&AR[0,157 | 300
<] Vv (v N IS g 73l o.(SS | 2272 N - PAyarS
D &M Puml RATE



Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page _\ of !
Well: __ SHIMWOS Depth to Bottom (ft.): _ 31 Responsible Personnel: A Pickett
Site: __ Sike UD Static Water Level Before (it.): Drilling Co.: __Greund, Zeve
Date Installed: Static Water Level After (ft.): Project Name: _Lndiaa Wead Site 43
Date Developet{:\ G-}~ Screen Length (it.): ___{O Project Number: __WoLGOOFF
Dev. Method: _Newd Socae Specific Capacity: '
Pump Type: __wohele P Casing 1D {in.): =
Time Estimated } Cumulative | Water Level | Temperature | pH Specific Turbidity
Sediment Water Readings {Degrees C) Conductance {(NTL) Remarks
Thickness Volume (Ft. below TOC) (Units.M_SIcn) {odor, color, etc.)
(Ft.) (Gal.)
\qq% 54"’“‘"’ é- e\.\&\o(‘)f’\t‘i\:{m QO Sf.\,\ G\U'da.a:f VA &fw\'\,
Suf‘ge @,ni-:re; Sicfeen  @NEVy 5-leomia
(1) Ho ROBA 598 | G.lok Oubof Rpae Sten Svimines
1 [ g
\523 O = 13.05 [5494 | o098 g2
) 530 B0 — R4z |57 o.093 B9
1544 \oo - \R.A¢ | 558 | o042 L5,




Tetra Tech NUS, Inc.

Well: _5F> Muw0 &

Site:

&

MONITORING WELL DEVELOPMENT RECORD

Depth to Bottom (ft.}:
Static Water Level Before (ft.): &, /S Driling Co.:

24

Responsible Personnel:

Page ( of !

(L, S(mpSo

A durned) 2@l

Date Installed: __ & 5 - {{ Static Water Level After (ft.): Project Name: __ T DIAN (i)
Date Developed: _ & (2 - {({ Screen Length (ft.) _ fo ° Project Number: 1) 6-od 77
Dev. Method: sudg s/ Puwmt f  Specific Capacity: .
Pump Type: {2/ e/HAT Casing ID(in.): _ YY" Py eSSt T
Time Estimated | Cumulative | Water Level Temperature | pH Specific . | Turbidity
Sediment Water Readings {Degrees C) Conductapce (NTU) | Remarks {odor,
Thickness Volume (Ft. below TOC) {Units ﬁ;&g : color, etc.}
(Ft.) (Gal.) _
225 0, 0 | &5 pRY AETEA 2| AL
| GIN, HHAHE TS5
2. 40 > 9,80 DAY @ (242
o< § 11, 50 9.9 1629 0./8C [7900 | RESTINA
> 14 j0_ | 2390 SRg1g § PUsAg DS
379 12— | [0, <0 RESTANT
1220 > Y5
D2/
/

Ny pevew prrales

)




APPENDIX E
MONITORING WELL GROUNDWATER SAMPLE AND
LOW FLOW PURGE DATA SHEETS



Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page _f of__j_:

Project Site Name:

Indian Head Site 43

Sample ID No.:

~g43 WOl 03

Project No.: 112600771 Sample Location: MW/ 0]
Sampled By: A, SIM FPSUN

[ Domestic Well Data C.0.C. No.:

}}'\Monitoring Well Data Type of Sample:

[l Other Well Type: Low Concentration

[l QA Sample Type: il High Concentration
SAMPUNG DATA' G R e A e S e R e
Pate: 6-f7. [l Color s.C. Temp. | Turbidity DO Salinity ORP
Time: o &0 (Visual) | S.U) | mSemy (O (NTU) (mg/1) (%) (mV)
Method: Low Fiow - Peristaltic __Jer- o[ SRS 10 (7.0 g\)___ ][2__(‘ 4] 1S
PURGE DATA: ’jj-.:;j';::_;‘-"'-"---'.;:gf e Sl e CE e L L) S e e
pate: (, (71 / Volume Temp. | Turbidity | DO Salinity | ORP

Method: Low Flow - Peristaltic

Monitor Reading (ppm); “~—

Wel| Casing Diameter & Material. .

Type: 2 Pe F ¢

See Low Flow Purge Shest for Deftails

Total Well Depth (TD): 4.7

Static Water Leval (WL):G ;70

One Casing Voium:D\. O

/

Start Purge (hrs): O 5 O

End Purge (hrs):  {O 40O

Totat Purge Time (min): 70

Totat Vol. Purgeﬁ-l >

SAMPLE COLLECTION INFORMATION: .|

Container Requirements

Analysis Preservative Coliected
VOCs HC 3 - 40mL glass vials [vd
Total Metals HNO3 1 - 250mL poly bottle / ,
Filtered Metals 0.4< A HNO3 1 - 250mL poly bottle [
Total CN NaOH 1 - 250mL poly bottle v
Explosives -- 2 - il Amber glass /
Filtered Perchlorate 0,0 um 1 - 250mL poly bottle [
Anions (Cl-, NO3, NO2, S04), Alkalinity - 1 - 250mL poly bottle v,
Imee HCI 3 - 40mL. glass vials .
Sulfide Zn Acetate 1 - 250mL poly bottle v -
IDissolved TOC (Field Filtered) g .45 uml H2504 2 - 40mL glass vials d

OBSERVATIONS /NOTES: ...

treld 1est Kis
FerrousIron= | . {) Mﬂ/ L

Mitfate
Nitrite- ‘\6‘9 b7} 0){6 NO ol {\QOT?/’(O
Pugay eT @f&wo) Ser_ ? OFF 8y

Circle if Applicable::

Signature(s):

MS/MSD

L

BDuplicate ID No.:




LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Indian Head Site 43 WELL ID.: M0
PROJECT NUMBER: 112G00771 DATE: C (7. 1

Water Level Flow pH S.Cond.| Turb. DO Temp. ORP Salinity

svibevsssnroslminglae b G
.70 250

Commenis

STAAT . PULTL
amﬁ}/ ANo 000K

Gl |0.33 ] 265 501 19, L. O )

o, b o . 38149 5,25 18, 2] & i

N 6710 30F (S R.q( | 7. G| (I

S GO BIST QU V517,23 [ ToX

NG 10,5041 80 L2Eg] 7./ 1 (D G NS
] NG [10. X0 6/ L7 6.9 | 12
v 5891903 2% <2 J[.25] 17. 0] \(OC N/

SIGNATURE(S): —7 Z “'/_,/ % ‘ PAGE__OF »l



Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page_l_ of A—f

Project Site Name:

Indian Head Site 43

Sample ID No.:

~sa3 MO 0D

Project No.: 112G00771 Sample Location: ML Q2
Sampled By: K, ZIRP S0
[ Domestic Well Data C.0.C. No.:
# Monitoring Well Data Type of Sample:
[1 Other Well Type: #Low Concentration
[1 QA Sample Type: f] High Concentration
SAMPLING DATAL 13000 0 i i e i e e
Date: é ~[‘7h[( N Color pH S.C. Temp. Turbidity PO Salinity ORP
Time: 4N (Viswa) | (S.U) | msemy| O (NTU) (mg/l) (%) (mV)
Method: Low Flow - Peristaltic CL@PﬂK ‘h—ia] 0] 18,8 U ‘k ’,!“ 9 &) Ele
PURGEDATA: . ioiiiiii o0 T Cn L e
Date: § «{7-{{ volume | pH | sc. | Temp. Turbldlty DO Salinity | ORP |

Method: Low Flow - Peristaltic

-

Monitor Reading (ppm):

Well Casing Diameter & Material. .

Type: 3-“ PUC PM

See Low Flow Purge Sheet for Details

Total Well Depth (TD): 20, 40

Static Water Level (wi): | 1.00

One Casing Volume(@ail): |, fe

Start Purge {hrs); | 45

End Purge (his): ’).4‘§

Total Purge Time (min): QD O

Total Vol. Purged ‘): ﬁ' @]

SAMPLE COLLECTION:INFORMATION:

Container Requirements

Collected

Analysis Preservative

VOCs T CE ONWLY HCI 3 - 40mL glass vials v

Total Metals ! HNO3 <0 WBALT 1 - 250mL poly botile -

Filtered Metals A4S HNO3  ~ 6 ™Y 1-250ml poly bottle o

Total CN NaCH " 1-250mL poly bottle e

Expiesives ~S—t—ATITOET glass

Eiliored-Rorakiorate ot —286mpoly-battla

Anions (Cl-, NO3, NO2, 804), Alkalinity - 1 - 250mL poly bottle e

MEE HCI 3 - 40mL glass vials ~

Sulfide Zn Acetate 1 - 250mL poly bottle v -
S i H2S04 2 - 40mL glass vials e

Dissolved TOC (Field Fittered)

SESERVATONSINOTES. T

Field Test Kits
Ferrous lron =

Hlirete—
nete— RED 0 DY E = NO oit N TEY
Puml (NLET™ (-m@:m) ser S§ off Bnq
Circle If Applicable::: : G Signature(s):
Ms/MSD Duphcate ID No.:

IEEY




LOW FLOW PURGE DATA SHEET
| S43 MW O

PROJECT SITE NAME: Indian Head Site 43 WELL ID.:
DATE: G/

PROJECT NUMBER: 112G00771

DO Temp. ° ORP Salinity Comments
st s Th Julge
L SRS, WO O

Time Water Level Fiow pH S.Cond.| Turb.
sy | (Bt below TOG) | (misviin | (809 | (mssemy | Nty °| (might) | (Ceteius)

14> 1L, 00 N ,
s 106 Ao .52 40 A, 86X /5.7 | [78 P
poS | [[.0G G4 10,337 T2, 1011 ‘

AN [ 444 [0.323] |,7 12,20 (Y
RIS F239 [P/ 320 [o > [ IL] [8
[23) %: 9 12141/ 4,
2 Ny 4 2.0 18

SIGNATURE(S): 41_2/ jA} ‘ PAGELOFL-



Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET
Page_& of

!

Project Site Name:

Indian Head Site 43

Sample ID No.:

843 MWOOZO §

Project No.: 112G00771 Sample Location: <42pMuie3
Sampled By: N Bivkef
[l Domestic Well Data C.0.C. No.:
JFcMonitoring Well Data Type of Sample:
[] Other Well Type: ow Conceniration
[1 QA Sample Type: [1 High Concentration
SAMPLING DATA Hiiiipiis JERI A R S PR TR R e s s E S S
Date: {o~VF-1] Color pH S.C. Temp. Turbidity DO Salinity ORP
Time: 25 Z (Visual) | (S.U) | (mSem) i, £ | (NTL) (mg/l) (%) (mV)
Method: Low Flow - Peristaltic clea| 5.84 |O.07% Lo | 4o | ©.99 3.0
PURGE DATA: iy i sl s i v B e e B i e i D :
Date: (o= T i Volume | pH | SC. | Temp. | Turbidity DO Salinity ORP
Method: Low Flow - Peristaltic
Monitor Reading {ppm):
Well Casing Diameter & Material-- - )
Type: Q“ P vC See Low Flow Purge Sheet for Details
Total Well Depth (TD): 2672
Static Water Level (WL); 16, “-'f
One Casing Volume(gal/L):
Start Purge (hrs): |36
End Purge (hrs): 125
Total Purge Time (min): 5?
Total Vol. Purged {(gal/L): > a0 [
SAMPLE COLLECTION:INFORMATION: ==+ Conai e T
Analysis Preservative Container Requiremenis Cotlected
VOCs HCI “_&7 40mL glass vials e
Total Metals HNO3 3 A7 250mL poly bottle [
Filtered Metals HNO3 =2, A~ 250mL poly bottle Ve s
Total CN NaOH ~ A~ 250l poly bottle i .S
Explosives - G 2711 Amber glass e
Filtered Perchlorate - "%, A 250mL poly boitle Jve_t:
Anions (Cl-, NO3, NO2, S04), Alkalinity -- 1 - 260mL. poly boitle ?\o
MEE HCI 3 - 40mL glass vials no
Sulfide Zn Acetate 1 - 250mL poly bottle AR
[Dissolved TOC (Field Filtered) H2504 2 - 40mL glass vials Lt
OBSERVATIONS /NOTES: . = '
Field Test Kits

Ferrous Iron = 5'_@Fpm
Nitrate

Nitrite

O)) Kco\ o ol_y.( N MC) l‘nﬂll\:m'}-’w\ oJQDMAPL

Circle if: Applicabley: iy

Signature(s);

MS/MSD

hics

Duplicate ID No.:




PROJECT SITE NAME:

LOW FLOW PURGE DATA SHEET

Indian Head Site 43 WELL ID.: SHIMWe B
PROJECT NUMBER: 112G00771 DATE: - V2=
Time Water Level Flow pH S.Cond.| Turb. DO Temp. " ORP Salinity c
. (drs) | (Ft.below TOC) | (mL/Min) | (S.U) | (mS/icm)| (NTU) | (mg/L) | (Celcius) | n % or ppt
1200 | PEILIG Y
V305 | 1. He =y | 6,06 | O+ | 53.C | 244 16.3¢ | =11 >, C o
2o | 1645 200 | 609 | 0N B35 | LT el>x] a9 ©.0
1315 o 4 200 | LOX | 0.23U| 2 FF | 4O 168> -7 | & O
220 | 16 5O 3od | 5,52 | R4 LA | Ll | Jedl | =98 | o0
VR3S Vo 5 200 | 598 | 0252 6o | W3R KAS | -30 SO
12320 Vo 55 Boo | 8¢ | ©.378| O.0c | 1O# VF. 21 -3] =g
235 6. 5F 2] 583 0287 032 | o8 VL2l -2 | oo
(B | e .56 200 | 5.B2F | ©RBo| ©322 | oaF| 7O 2B O | 2 aal
j3H5 1. 56 200 | 53F| 08¢ Q.60 | 88| [Red| 2R oL O =
1350 (- 56 2ec | 5249 |oe3| WOl [ 68| 165 -2 SO
1355 I&.5¢ Zoc | 5r4H | 07| UOX| 084 | (.65 33 | . O
1257 Collect maimple

SIGNATURE(S): é % pa éﬂ%/

pace. lor |




Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page_[_ of !___

Project Site Name:

Indian Head Site 43

Sample ID No.: "848 piwnéi o}

Project No.: 112600771 Sample Location: <43 mMuder 4
Sampled By: V. Bk ¥
[l Domestic Well Data C.0.C. No.:
}KMonatormg Well Data Type of Sample:
Other Well Type: Arkow Concentration

{] QA Sample Type: [1 High Concentration
SAMPLING DATA: i i i i B i i b it D B i b il s e b
Date: {5~ L1~ 1 Color pH s.C. Temp. Turbidity [3]] Salinity ORP
Time: OYWD (Visual) (8.U) | (mSfem) o) (NTU) (mg/h) (%) {mV)
Method: Low Flow - Peristaltic Clear | {53 |O.24 15,86 <, 50 (=5 OO0
PUHGEDATA, "
Date: é;-— 31 Volume pH S.C. Temp. Turbidity DO Salinity

Method: Low Flow - Peristaltic

Monitor Reading (ppm):

Type: D..“ PV

Well.Casing Diameter & Material - -

See Low Flow Purge Sheet for Details

Total Well Depth (TD):

Static Water Level (WL): 4.5 |

One Casing Velume(gal/L):

Start Purge (hrs); OR LS

IEnd Purge (hrs): Dc“ﬁ

Total Purge Time (min): £3

Total Vol. Purged (galiL): 54 ge.\

ISAMPLE COLLECTION INFORMATION: /12 i s i i i i s i i i iy

Preservative

Container Requiraments

Collected

Analysis
VOCs HCI 3 - 40mL glass vials yes
Total Metals HNO3 1 - 250mL poly bottle fes
Filtered Metals HNO3 1 - 250mL poly bottle \'}e 5
Total CN NaOH 1 - 250mL poly bottle Ges
Explosives -- 2 - 1L Amber glass ,: > <
Filtered Perchlorate - 1« 250mL poly bottle ,\;1?’5
Anions (Cl-, NO3, NO2, S04), Alkalinity -- 1'- 250mL poly bottle {, s
MEE HCl 3 - 40mL glass vials ves
Sulfide Zn Acetate~Neif] 1 - 250mL poly bottle Yes -
Dissolved TOC (Field Filtered) H2804 2 - 40mi. glass vials }’,ejq

OBSERVATIONS /NOTES; 10 i ii i i

t-ield Test Kits

Ferrous Iron = 'A% 1 4
iNitrate

O»] EEGQ-O Clye NG }[\AJC@- e

DHA PL

Nitrite
Circle: if Applicabie:: ;
MS/MSb Dupltcate ID No.:

SY3MWooY oi-D

Signature(sy; P
e




LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Indian Head Site 43 WELL ID.: SHIMWO Y

PROJECT NUMBER: 112G00771 DATE: G131t
Time Water Level Flow S.Cond.| Turh. PO Temp. ° ORP Salinity Comments

~(Hrs.) | (Ft.below TOC) | (mLMin)| (S:U.) | (mS/cm) _(mgiL) | (Celcius) orppt

0325 9.5\ S fart punye
0326 .15 R By 506 |0 183610488 [509 1 [7.20.] 14 = cleas
OC231 4-B0 350 4386 | ¢:i839 | oo [ 210 i57741 & SN2

o33 (. R 2S =250 422 | s dF} | Q. OF | 183 i5.59 e R .0

B9 }.35 - S50 4u> | o4 | oo | LesS] 1954 X =S

OBUL Q27 359 Gox [ oibl o3| L3l 1554 | s | o0

RS | ARD R, 56 U2 o5 | oo | 1.5] 15.59 124 (SR

>R = =50 WY | aasa | O32a | lbe | 15.63 | |22 | ©-o 2, oo
oael K3 258 WU 7| s> L= V35 I5.¢4 15! &.¢) -
OA0k B9 250 H.A1 16.21 o> [ 130 | 1579 Tka -0 4 gal
oo CEE 350 | 455 |0 | 34 | 125 | 1533 b =) "
oAl q.8% P50 ez o 6.5 | 22| 1536 3 < 0 5 el

<

OC/13 Collsct Smraf(

| slGNATUHE(S)://A /éM " PAGE_| OF 1



| Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET

Page __l_ of__;-)>
Project Site Name: Indian Head Site 43 Sample ID No.: 843 M -~ of
Project No.: 112G00771 Sample Location: [T AN
Sampled By: K, SimpPSON
[l Domestic Well Data C.0.C. No.:
B Monitoring Well Data Type of Sample:
[1 Other Well Type: B<Low Concentration
[l QA Sample Type: [1 High Concentration
ISAMPLING DATA: i 5 o b i s i b D S T
Ipate: &« (7. ({ Color pH S.C. Temp. Turbidity DO Salinity ORP
Time: | A0 visua) | SU) | mSemy] OO (NTU) (mg/) (%) (mV)
JMethod: Low Flow - Peristaltic (T, el Q,‘j / L0 I®) L4
IPURGE DATA: e T
foate: & 7~ { ( voume | pH | sc. | Temp. | Turbigity | po Salinity | omp |

lMethod: Low Flow - Peristaltic

lMonitor Reading (ppm}: ~

Well Casing Diameter & Material. .

{
Type:’.)..t p VC FM See Low Flow Purge Sheet for Details

Total Well Depth (TD): 3¢, O

Static Water Level (WL): 8 ,O P

1

One Casing Volum ga[! )

Start Purge (hrs): ]

End Purge {hrs}): ’QEO

Total Purge Time (min): 7 0

Total Vol. Purge%gﬁ-@): ‘i‘ P !a

SAMPLE COLLECTION INFORMATION: .

Analysis Preservative Container Requirements Collectecl

VOCs HCI 3 - 40mL glass vials d

Total Metals HNQ3 1 - 250mL. poly bottle v

Filtered Metals Ny HNO3 1- 250mL poly bottle v

Total CN NaOH 1 - 250mL poly bottle [

Explosives - 2 - 1L Amber glass o R

Filtered Perchlorate ot oaq & -- 1 - 250mL poly bottle v

ARioRsE--NQ3,NO2,_804) _Alketnity — T 250mi-pety boTE —_
AMEE— L J—40mtglass-vials -

| Sudfice— —ZrrACetate-, _1.=250mk-pely-battle —_ -

Dissoked-FoG-{=eld-kilered) H2504 2-=H0mt-glass vials e

OBSERVATIONS/ NOTES: 12 i i m i v s e D e i D s s e L

Fleld Test Kis

Ferrous lron= 3 T ﬂ)/L

MNitrartes

[A€o o oye—No o1t NOTED

P Uraf (NCC (TM%’;{N";) 3'6’7“ ' opF AN

Circle if Applicables iy srosmadnsieoo o b Signature{s):

MS/MSD | Duplicate ID No.: 4{*2/ 7




PROJECT SITE NAME:
PROJECT NUMBER:

LOW FLOW PURGE DATA SHEET

Indian Head Site 43

112G00771

WELL ID.:
DATE:

MuoT

CJ (]

Time
. (Hrs)

Water Level

Flow

pH

S. Cond.

. (Ft. below TOC)

{(mL/Min)

?-i'fi*f‘_;';"(s'.U'.');':if-;-;-z';

Temp.

ORP

g/i) | (Celsitisy | ©mvii |

Salinity

Comments

ST AAge

1520

g.0)

2S5O0

P ezf\vf)..’, NG

TN

(A 30

s/

o. {7

U7

440

Y s

0l 2

=

%50

S0

ot>

QIADY

1S00

Sl

0. il

|0

S 2

2, US”

1820

<329

2,1/

[&30

Sl

4530

0,1l

NN QG
,$&?$U$@

SIGNATURE(S): —7<:77 j‘%_




Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page_| of ‘

Project Site Name:

Indian Head Site 43

Sample ID No.: ™ 843 MW oo Ge> |

Project No.: 112G00771 Sample Location: s¢3iongs
Sampled By: . Birket
[] Demestic Well Data C.0.C. No.:
Monitoring Well Data Type of Sample:
[1 Other Well Type: B Low Concentration
[1 QA Sample Type: (1 High Concentration
SAMPLING DATAG iy il innain Dl s b s i D T e S e e
Date: (o= 17- I Color pH 8.C. | Temp. | Turbidity DO Salinity ORP
Time: 1130 (visualy | S.U) | mSiem)| (O (NTU) {mg/h) (%) (mV)
Method: Low Flow - Peristaltic too BBl 5836 o6 | 1675 | i@ [ PR <,.0 i3
PURGE DATA: 2 iy _
late: (o-17- (] Volume | pH | S.C. | Temp. | Turbidity DO Salinity ORP |

IMethod: Low Flow - Peristaltic

IMonitor Reading (ppm}):

Well Casing Diameter & Material. -

Type: 2 PVC

See Low Flow Purge Sheet for Details

Total Well Depth (TD):

Static Water Level (WL} é.é?

One Casing Volume{gal/L):

Start Purge (hrs): 1024

End Purge (hrs): (.9 |

Total Purge Time {min); W30

Total Vol. Purged (galiL): 5 q=!

[SAMPLE COLLECTION INFORMATION: . -

Preservative

Container Requirements

Collected

Ferrous ron= L] = e

Nitrate
Nitrite

O‘l Eeo‘- O O\\/r’ = No !:"Lv\i‘cn-l(r‘c-/\

Analysis
VOCs HCI 3 - 40mL glass vials e S
Total Melals HNQO3 1 - 250mL pely hottle Je S
Filtered Metals HNO3 1 - 260mL poly bottle (fgq
Total CN NaOH 1 - 250mL. poly bottle ties
Explosives -- 2 - 1L Amber glass if,-,g <
Filtered Perchlorate - 1 - 250mL poly bottle {/9;
Anions (Cl-, NO3, NO2, S04}, Alkalinity - 1 - 250mL poly bottle (, o~
IMEE HCI 3 - 40mL glass vials 'i,, (3
Sulfide NolilZn Acetate 1 - 250ml.. poly bottle e
Dissolved TOC (Field Filtered) H2804 2 - 40mL glass vials \Er <
7
OBSERVATIONS /NOTES: ) R
Field Test Kils

of

DNAPL

Circle if-Applicabler:::: iy

MS/MSD

Duplicate 1D No.:

S ——————— T

Signature
W




LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Indian Head Site 43 WELL ID.: SHIMco e
PROJECT NUMBER: 112G00771 DATE: Co-1Z-I{
Water Level Flow pH S.Cond.] Turb. DO Temp. Salinity Comments
) | Febsiow TOC) | (miming | | (msiem) | (NTU) | (ma/l) | (Celcius)]  'mv | % orppt:
CD/G)“]L 5'%\(" r VAL
2.5 260 | 5an |OFFO] 122 (R4 | 1FeZ 1 11 S0 Clear
R A B0 | B.26 o7 | 152 | 1.5 iCas | + OO
A.45 =00 579 o3| 14,4 ¢ | 1639 A ale]
Y F 206 | 5.F2 | ©34] i 9.9 Ly 16 FS | o %4 aa d
.4\ 200 562 | 0,353 23.0 . 1O Mo GG | 14 GO Torbid den ek et 052
\O.10 Re6 | B54 | 0.36F | R854 | .03 | ib.b5 14 &6 tan (sih)
4.9 200 | 5.6i 6361 | 155 | 1.0l it A Vi L0 tee lsilfe )
Qa4 2O | 5ol [ a3de] R2ZO 1 VOO 1.9 OO ’
.45 Zoo | 562 | 0334 8F5 | o044 [&.G9 = &3O 3 aal
a.a5 00 | 5,74 G314 | a7 542 i, 70 -3 GO =
a4 200 | B 030w Y | 087 J¢,. 70 - O.0
KAl 200 530 | ga0 | icSs | €Ak 675 = S0

Coi(ec* Scamf,: fr

=

SIGNATURE(S): §Z 4 Zﬁ % PAGELOF_




APPENDIX F
GROUNDWATER LEVEL MEASUREMENT SHEET



- {Tetra Tech NUS, Inc.

GROUNDWATER LEVEL MEASUREMENT SHEET

Loecation:

Project Name:

indian Head Site 43

Weather Conditions: 70°f Sonny fuomid

Projeet No.:

Personnel:

112G00771

Keith Simpson, Jacoh Birkett

Measuring Device:

Tidally Influenced: Yes _ . No > Remarks:
Well or Elevation of  Total Water Level [Thickness of] Groundwater
Piezometer Date Time }Reference Point] Well Depth {indicator ReadingFree Product] Elevation Comments
Number (feet)* (feet)* (feet)* (feet)* (feet)*
Saeewn Ji
1
!MWOZ \ 03B 10,94 11, 40
i : :
{ > DL L
s | oot | ati-24 ks 1
A, ’
IMW(M- ! pBBA [ 852 qaL[‘-} H/,OI
Nel Y i b : /
e | |o%r ] a1 -3 Huite | G20
s v |owe| 2-27 T

" All measurements to the nearest 0,01 foot
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E Tetra Tech NUS, Inc.

GROUNDWATER LEVEL MEASUREMENT SHEET

Project Name: Indian Head Site 43 Project No.:  112G00771 .

Location: Personnel:  KeithrSimpsom, Facoh Bivkett i !2%‘]:"

Weather Conditions: 70 gupa y e i Measuring Device:

Tidally Influenced: Yes __. No >< Remarks:

Well or; Elevation of Total Water Level [Thickness oi Groundwater
Piezometer Date Time |Reference Point] Well Depth {Indicator ReadingFree Produc Elevation Comments
Number {foet)* {feet)* {feet)y* (feet)* {feet)™
SHeen glalil
" []
o1 G311 | oy 6,59 gy
Imwoz | 16350 10.94 11,50
! . N
i 8 c
pice | |05 | Ak -3 V.04 116,06
D= "
MWod r! 0354 | 2333 1.44 el
TN ; ) .
MWO5 . , O5pl | Al -3 3 Q; 20
- ]

MW06 J/ W6 | | F-27T F. 15 B3\

* Allmeasurements to the nearest 0,01 foot
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APPENDIX G
SOIL GAS SAMPLING LOG SHEETS



s43 obDA ol

|E Tetra Tech NUS, Inc. SOIL GAS SAMPLING LOG SHEET
Page 1 of 1
Project Site Name: INDIAN HEAD SITE 43 Sample ID No.: - S43 08k 0l
Project No.: 112G00771 Sample Location: IEC LEWLS
Sampled By: e ~ S5
SAMPLING DATA:
Wind Ambient Barometric Relative
Date: é . {I - / Wind speed | Direction temperature Pressure Humidity Other
Time: WA (Visual) (estimated) (F) (in.) (%)
Method: ¢ L SumMMA 2 Pt ?:; sw/| 8% gs”
LS
Summa Canister # |<utf $720 S Duplicate NO [, L/Ml N UVHLE
Filter Type/Flow 30min F 4L3 (i collected) € Ty
i F e
Start Time Vacuum | -390+ |in Hg 3 (040 AM —  [in Hg % HuM
End Time Vacuum | ~ | in Hy {445 prm —— in Hg
(4SSt
RID Readings Time | Volume | Reading | Comments ’ L AR FNE
AT mL ppm = =N
#2 NP ouTHAT—— mL ppm e
#3 LIEN L __ppm—
Helium Check Time | Volme | Reading | Comments
#1 N ml PP ™
#2 - mL ppm T~ A
#3—" mL ppm T MODIFIED Ef
10— METRRL
Notes:
LTTLE 12 NO  wiND HOT‘{ Hirant) cAN @ 3,5 ' ofF GHReuND
TO -~ cAN HUNG dr\/[t iwﬁ SN @ —72(@;’
_ NE&E CIANE e R CAEAY D
cpATHE D I67 scHUY el AD, 7
lestetl @il RE\CFONTE, P4




Tetra Tech NUS, Inc.

SOIL GAS SAMPLING LOG SHEET

Page 1 of 1

Project Site Name: INDIAN HEAD SITE 43 Sample ID No.: - S43560[ 0L
Project No.: 112G00771 Sample Location: 360 [
Sampled By: K, SimPSON
SAMPLING DATA: _
Wind Ambient Barometric Relative
Date: é ‘” . [( Wind speed Direction temperature Pressure Humidity Other
Time: [ <O (Visual) (estimated) (F) (in.) (%)
Method: ¢ L s MMp 2 M| sl A 50
Summa Canister # |SiC# (|| 97 O Duplicate e 167 # L/f"‘ N VA
Filter Type/Flow 30 min (if collected) e CK hﬁ,«z)
Start Time Vacuum |& -=30-+|inHg (724 —__ linHg M/l“M FICTEA
End Time Vacuum ™ g - [inHg .~ (¢ <o —— linHg
PID Readings Time Volume | Reading Comments
#1 1715 | 50 mi| 2 Oppm
#2 17 17 56 mb| [ S5 ppm
#3 [719 | 5% mL| 2.{ ppm
Helium Check Time Volume | Reading | Comments
#1 N AA 50 mL| 250 ppm
#2 |78 | 59 mL{200 ppm
#3 (720 sQ mL| 00 ppm MoD{FED £PA

Notes:

To-15 METHD




Tetra Tech NUS, Inc.

SOIL GAS SAMPLING LOG SHEET

- Page 1 of 1
Project Site Name: INDIAN HEAD SITE 43 Sample ID No.: - S 43 SG-02 06
Project No.: 112G00771 Sample Location: SG-0L
Sampled By: K. SIMPSON
SAMPLING DATA: )
Wind Ambient Barometric Relative
Date: é - ({ Wind speed Direction temperature Pressure Humidity Other
Time: (Visual) (estimated) (F) (in.) (%)
Method: £ & sSummA (-2 mpd| s/ 77 L0
Summa Canister # 7T 4-2, 5 Duplicate [SA#339 9 & (67 MU/ pne VAE
Filter Type/Flow 30 min g_(if collected) 30 miiNd Qﬁ_ﬁffk-)
10/ FICTE
Start Time Vacuum |-30 * |inHg —  OFH=s —]| -20* in Hg W/ Lar ot
End Time Vacuum in Hg __ —_ in Hg
PID Readings Time Volume | Reading | Comments
#1 09(0 &n mb| ;4 ppm
#2 0971 co mi| [,S ppm
#3 0914 | gd¢ mij 2.0 ppm
Helium Check Time Volume | Reading | Comments ' a
#1 071 | &0 ml| & ppm e ol VA ]
#2 09[> | G0 mi] 7  ppm Ko piof
#3 0q/S | &0 mi| 2 ppm MmediEred €PA
MO~ IS METHO
Notes: s

DUp b= & 34356-0200 -D
NO MoveWENT ox sAugES, @Awm7m,ﬁ) N SomN. PULE) Rods TO 5B
chi)moma. Q,”) ﬂg—ﬂ(/

MAY RE [~ Coh

6 5




Tetra Tech NUS, Inc. SOIL GAS SAMPLING LOG SHEET s G— O:S

S Page 1of 1

Project Site Name: INDIAN HEAD SITE 43 Sample ID No.: - S45 SC-02, Lt 0
Project No.: 112G00771 Sample Location: 56— 0%
Sampled By: KS - 3 -
SAMPLING DATA:
i(.x't.'/\i'-ind Ambient Barometric Relative
Date: £ -/ [ - / Wind speed | Direction temperature Pressure Humidity Other
Time: ITU0 (Visual) (estimated) (F) (in.) (%)
Method: ( ¢ <y piim A Su/ <1 ipH gs° 86
Summa Canister # [sF 23773 Duplicate —_— 67 ML MmN Vf‘r[f/g
Filter Type/Flow 30 min (if collected) e, @J—H&
Start Time Vacuum [ -30 f  |in Hg T [3(_,‘( T JinHg w/"lq M FICTEA
End Time Vacuum | — | in Hg a (SO0 —— |inHg
PID Readings Time Volume | Reading | Comments
#1 (28 0 Se mk| O ppm
#2 15364 .0 SO mL| |, 0 ppm
#3 NT| 0,9 | &9 mi| 4, ¢ ppm
Helium Check Time Volume | Reading | Comments
#1 15355 SO mb| {© ppm
#2 [36G QO mb] 20 ppm
#3 257 SO mL| _[5 ppm MopFed ePA
' TO S METHD
Notes:

LUTTUE 12 NO wiIND Hor & HumiD




Tetra Tech NUS, Inc.

SOIL. GAS SAMPLING LOG SHEET

Page 1 of 1
Project Site Name: INDIAN HEAD SITE 43 Sample ID No.: - sS4y S04 06
Project No.: 112G00771 Sample Location: < -0
Sampled By: K. SimpPSoy
SAMPLING DATA: } _ _
" p f Wind Ambient Barometric Relative
Date: Gl l {f Wind speed Direction temperature Pressure Humidity Other
Time: 705 (Visual) (estimated) (F) (in.) (%)
Method: ¢ ¢ <SumM i i1 D oW WAC, s
Summa Canister # | <% 2420 | Duplicate —_ {67 MUV VAL
Filter Type/Flow 30 min (if collected) — (%_,WL
Start Time Vacuum | ~30~ |in Hg J- 15— — in Hg W/l(.{ M HOEX
End Time Vacuum | ~ < in Hg —--%f;@ 1705 —— in Hg
PID Readings Time Volume | Reading Comments
#1 N So mL|H & ppm
#2 ISIC | &o mL[4f, 2 ppm
#3 (519 o mLi3449 oppm
Helium Check Time Volume | Reading | Comments
#1 INAY Co mL| IC7% ppm
#2 (17 | SO mL| 203 ppm
#3 1S20 | S0 mL{ 480 ppm MoD(F(ED EFA

Notes:

T - 1< METHI




APPENDIX H
SLUG TEST OUTPUT FORMS
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Data Set: G:\Indian

WELL TEST ANALYSIS
Head - Rob Sok\AQTESolv Files\S43-MWO01_Fall_1.aqt

Date: 08/02/11

Time: 10:51:01

PROJECT INFORMATION

Company: Tetra Tech NUS, Inc.

Client: U.S. Navy

Project: 112G00771

Location: Indian Head - Site 43

Test Well: S43-MWO01 - Falling 1

Test Date: 6/18/2011

AQUIFER DATA

. Saturated Thickness: 28. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (S43-MW01)

Initial Displacement: 2. ft Static Water Column Height: 13. ft
- Total Well Penetration Depth: 13. ft Screen Length: 10. ft
- Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION
i Aquifer Model: Unconfined Solution Method: Bouwer-Rice
| K =49.03 ft/day y0 = 2.084 ft
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WELL TEST ANALYSIS
Data Set: G:\Indian Head - Rob Sok\AQTESolv Files\S43-MW01_Rise_1.aqt
Date: 08/02/11 Time: 10:51:12

PROJECT INFORMATION

Company: Tetra Tech NUS, Inc.
Client: U.S. Navy

Project: 112G00771

Location: Indian Head - Site 43
Test Well: S43-MWO01 - Rising 1
Test Date: 6/18/2011

| AQUIFER DATA
Saturated Thickness: 28. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (S43-MW01)

Initial Displacement: 2. ft Static Water Column Height: 13. ft

Total Well Penetration Depth: 13, ft Screen Length: 10. ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION

Aquifer Model: Unconfined ' Solution Method: Bouwer-Rice

K =47.25 ft/day y0 =2.102 ft
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WELL TEST ANALYSIS

Data Set: G:\Indian Head - Rob Sok\AQTESolv Files\S43-MWO01_Fall_2.aqt

Date: 08/02/11

Time: 10:47:26

PROJECT INFORMATION

Company: Tetra Tech NUS, Inc.

Client: U.S. Navy

Project: 112G00771

Location: Indian Head - Site 43

Test Well: S43-MWO01 - Falling 2

Test Date: 6/18/2011

AQUIFER DATA

Saturated Thickness: 28. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (S43-MW01)

Initial Displacement: 2. ft Static Water Column Height: 13. ft

Total Well Penetration Depth: 13. ft Screen Length: 10. ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =61.62 ft/day

y0 =2.07 ft
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WELL TEST ANALYSIS

Data Set: G:\Indian Head - Rob Sok\AQTESolv Files\S43-MW01_Rise_2.aqt
Date: 08/02/11 » Time: 10:52:03

PROJECT INFORMATION

Company: Tetra Tech NUS, Inc.
Client: U.S. Navy

Project: 112G00771

Location: Indian Head - Site 43
Test Well: S43-MWO01 - Rising 2
Test Date: 6/18/2011

AQUIFER DATA
Saturated Thickness: 28. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (S43-MWO01)

- Initial Displacement: 2. ft Static Water Column Height: 13. ft
Total Well Penetration Depth: 13. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =53.99 ft/day y0 = 2.097 ft
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WELL TEST ANALYSIS

Data Set: G:\Indian Head - Rob Sok\AQTESolv Files\S43-MWO01_Fall_3.aqt

Date: 08/02/11

Time: 10:52:11

Company: Tetra Tech NUS, Inc.
Client: U.S. Navy

Project: 112G00771

Location: Indian Head - Site 43
Test Well: S43-MWO01 - Falling 3
Test Date: 6/18/2011

PROJECT INFORMATION

Saturated Thickness: 28. ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 2. ft
Total Well Penetration Depth: 13. ft
Casing Radius: 0.08333 ft

- WELL DATA (S43-MWO01)

Static Water Column Height: 18. ft

Screen Length: 10. ft

Wellbore Radius: 0.25 ft

Aquifer Model: Unconfined
K = 95.53 ft/day

SOLUTION

Solution Method: Bouwer-Rice

y0 = 2.162 ft
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WELL TEST ANALYSIS
Data Set: G:\Indian Head - Rob Sok\AQTESolv Files\S43-MW01_Rise_3.aqt
Date: 08/02/11 Time: 10:52:22

PROJECT INFORMATION

Company: Tetra Tech NUS, Inc.
Client: U.S. Navy

Project: 112G00771

Location: Indian Head - Site 43
Test Well: S43-MWO01 - Rising 3
Test Date: 6/18/2011

AQUIFER DATA

Saturated Thickness: 28. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (S43-MWO01)
Initial Displacement: 2. ft Static Water Column Height: 13. ft
Total Well Penetration Depth: 13. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 54.59 ft/day  y0=1.9351t
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WELL TEST ANALYSIS

Data Set: G:\Indian Head - Rob Sok\AQTESolv Files\S43-MW01_Fall_4.aqt

Date: 08/02/11

Time: 10:47:05

Company: Tetra Tech NUS, Inc.
Client: U.S. Navy

Project: 112G00771

Location: Indian Head - Site 43
Test Well: S43-MWO01 - Falling 4
Test Date: 6/18/2011

PROJECT INFORMATION

| Saturated Thickness: 28. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 2. ft
Total Well Penetration Depth: 13. ft
Casing Radius: 0.083383 ft

WELL DATA (S43-MWO01)

Static Water Column Height: 13. ft
Screen Length: 10. ft
Wellbore Radius: 0.25 ft

Aquifer Model: Unconfined
K =51. ft/day

SOLUTION
Solution Method: Bouwer-Rice
y0 = 1.957 ft
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WELL TEST ANALYSIS

Data Set: G:\Indian Head - Rob Sok\AQTESolv Files\S43-MWO01_Rise_4.aqt

Date: 08/02/11

Time: 10:53:05

PROJECT INFORMATION

Company: Tetra Tech NUS, Inc.

Client: U.S. Navy

Project: 112G00771

Location: Indian Head - Site 43

Test Well: S43-MWO01 - Rising 4

Test Date: 6/18/2011

AQUIFER DATA

Saturated Thickness: 28. ft | Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (S43-MW01)

Initial Displacement: 2. ft Static Water Column Height: 13. ft
| Total Well Penetration Depth: 18. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =45.46 f/day

y0 = 2.074 ft
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WELL TEST ANALYSIS
Data Set: G:\Indian Head - Rob SokK\AQTESolv Files\S43-MW03_Rise_1.aqt
Date: 08/02/11 Time: 10:46:55
PROJECT INFORMATION
Company: Tetra Tech NUS, Inc.
Client: U.S. Navy
Project: 112G00771
Location: Indian Head - Site 43
Test Well: S43-MW03 - Rising 1
Test Date: 6/18/2011
AQUIFER DATA
Saturated Thickness: 19. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (S43-MW03)
Initial Displacement: 2. ft Static Water Column Height: 18. ft
Total Well Penetration Depth: 18. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =4.699 ft/day y0 = 1.051 ft
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WELL TEST ANALYSIS

Data Set: G:\Indian Head - Rob Sok\AQTESolv Files\S43-MW03_Fall_2.aqt

Date: 08/02/11

Time: 10:47:02

Company: Tetra Tech NUS, Inc.
Client: U.S. Navy

Project: 112G00771

Location: Indian Head - Site 43
Test Well: S43-MWO03 - Falling 2
Test Date: 6/18/2011

PROJECT INFORMATION

Saturated Thickness: 19. ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 2. ft
Total Well Penetration Depth: 18, ft
Casing Radius: 0.08333 ft

WELL DATA (S43-MW03)

Static Water Column Height: 18. ft

Screen Length: 10. ft

Wellbore Radius: 0.25 ft

Aquifer Model: Unconfined
K =3.076 ft/day

SOLUTION

Solution Method: Bouwer-Rice

y0 = 1.412 ft
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WELL TEST ANALYSIS
Data Set: G:\Indian Head - Rob Sok\AQTESolv Files\S43-MW03_Fall_3.aqt
Date: 08/02/11 Time: 10:46:59
PROJECT INFORMATION
Company: Tetra Tech NUS, Inc.
Client: U.S. Navy
Project: 112G00771
Location: Indian Head - Site 43
Test Well: S43-MWO03 - Falling 3
Test Date: 6/18/2011
AQUIFER DATA
- Saturated Thickness: 19. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (S43-MW03)
Initial Displacement: 2. it Static Water Column Height: 18. ft
Total Well Penetration Depth: 18. ft Screen Length: 10. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

. K =3.021 ft/day y0 = 1.296 ft
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WELL TEST ANALYSIS

Data Set: G:\Indian Head - Rob Sok\AQTESolv Files\S43-MW03_Rise_3.aqt

Date: 08/02/11

-Time: 10:46:53

Company: Tetra Tech NUS, Inc.
Client: U.S. Navy

Project: 112G00771

Location: Indian Head - Site 43
Test Well: S43-MWO03 - Rising 3
Test Date: 6/18/2011

PROJECT INFORMATION

Saturated Thickness: 19. ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 2. ft
Total Well Penetration Depth: 18. ft
Casing Radius: 0.08333 ft

WELL DATA (S43-MW03)

Static Water Column Height: 18. ft

Screen Length: 10. ft

Wellbore Radius: 0.25 ft

Aquifer Model: Unconfined
K =3.806 ft/day

SOLUTION

Solution Method: Bouwer-Rice

y0 =1.769 ft
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WELL TEST ANALYSIS

Data Set: G:\Indian Head - Rob SokK\AQTESolv Files\S43-MWO05_Fall_1.aqt
Date: 08/02/11 Time: 15:18:07

PROJECT INFORMATION

Company: Tetra Tech NUS, Inc.
Client: U.S. Navy

Project: 112G00771

Location: Indian Head - Site 43
Test Well: S43-MWO05 - Falling 1
Test Date: 6/18/2011

AQUIFER DATA
Saturated Thickness: 26. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (S43-MWO05)

Initial Displacement: 2. ft Static Water Column Height: 23. ft

Total Well Penetration Depth: 23. ft Screen Length: 10. ft

Casing Radius: 0.08333 ft Wellbore Radius: 0.25 ft
SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =41.89 ft/day y0o=2.1ft
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WELL TEST ANALYSIS

Data Set: G:\Indian Head - Rob Sok\AQTESolv Files\S43-MW05_Rise_1.aqt

Date: 08/02/11

Time: 15:18:57

PROJECT INFORMATION

Company: Tetra Tech NUS, Inc.

Client: U.S. Navy

Project: 112G00771

Location: Indian Head - Site 43

Test Well: S43-MWO05 - Rising 1

Test Date: 6/18/2011

Saturated Thickness: 26. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 2. ft

WELL DATA (S43-MW05)
Static Water Column Height: 23. ft

Total Well Penetration Depth: 23. ft Screen Length: 10. ft

Casing Radius: 0.08333 ft

Wellbore Radius: 0.25 ft

Aquifer Model: Unconfined

K =28.89 ft/day

SOLUTION
Solution Method: Bouwer-Rice
y0 = 2.046 ft
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WELL TEST ANALYSIS

Data Set: G:\Indian Head - Rob Sok\AQTESolv Files\S43-MW05_Fall_2.aqt

Date: 08/02/11

Time: 15:18:23

Company: Tetra Tech NUS, Inc.
Client: U.S. Navy

Project: 112G00771

Location: Indian Head - Site 43
Test Well: S43-MWO0S5 - Falling 2
Test Date: 6/18/2011

PROJECT INFORMATION

Saturated Thickness: 26. ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 2. ft
Total Well Penetration Depth: 23. ft
Casing Radius: 0.08333 ft

WELL DATA (S43-MW05)

Static Water Column Height: 23. ft

Screen Length: 10. ft

Wellbore Radius: 0.25 ft

Aquifer Model: Unconfined
K =38.61 ft/day

SOLUTION

Solution Method: Bouwer-Rice

y0 = 2.228 ft
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WELL TEST ANALYSIS

Data Set: G:\Indian Head - Rob Sok\AQTESolv Files\S43-MW05_Rise_2.aqt

Date: 08/02/11

Time: 15:19:10

Company: Tetra Tech NUS, Inc.
Client: U.S. Navy

Project: 112G00771

Location: Indian Head - Site 43
Test Well: S43-MWO05 - Rising 2
Test Date: 6/18/2011

PROJECT INFORMATION

Saturated Thickness: 26. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 2. ft
Total Well Penetration Depth: 23. ft
Casing Radius: 0.08333 ft

WELL DATA (S43-MW05)

Static Water Column Height: 23. ft

Screen Length: 10. ft
Wellbore Radius: 0.25 ft

Aquifer Model: Unconfined
K = 38.13 ft/day

SOLUTION

Solution Method: Bouwer-Rice

y0 = 1.524 ft
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WELL TEST ANALYSIS

Data Set: G:\Indian Head - Rob SoK\AQTESolv Files\S43-MW05_Fall_3.aqt

Date: 08/02/11

Time: 15:18:41

Company: Tetra Tech NUS, Inc.
Client: U.S. Navy '
Project: 112G00771

Location: Indian Head - Site 43
Test Well: S43-MWO5 - Falling 3
Test Date: 6/18/2011

PROJECT INFORMATION

Saturated Thickness: 26. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 2. ft
Total Well Penetration Depth: 23. ft
Casing Radius: 0.08333 ft

WELL DATA (S43-MW05)

Static Water Column Height: 23. ft
Screen Length: 10. ft
Wellbore Radius: 0.25 ft

Aquifer Model: Unconfined
K =37.63 ft/day

SOLUTION
Solution Method: Bouwer-Rice
y0 = 2.066 ft




10, — 7

[— T I [ T I I I ]

1. —

= i

€
£

q) —
(&
S

Q_ —
0
@)

0.1 —

001 L } | | | I L | i I | | | I
0.4 0.6 - 0.8 1.
Time (min)

WELL TEST ANALYSIS

Data Set: G:\Indian Head - Rob Sok\AQTESolv Files\S43-MW05_Rise_3.aqt

Time: 15:19:32

Date: 08/02/11

Company: Tetra Tech NUS, Inc.
Client: U.S. Navy

Project: 112G00771

Location: Indian Head - Site 43
Test Well: S43-MWO05 - Rising 3
Test Date: 6/18/2011

PROJECT INFORMATION

Saturated Thickness: 26. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 2. ft
Total Well Penetration Depth: 23. ft
Casing Radius: 0.08333 ft

WELL DATA (S43-MW05)

Static Water Column Height: 23. ft
Screen Length: 10. ft
Wellbore Radius: 0.25 ft

Aquifer Model: Unconfined
K =33.76 ft/day

SOLUTION
Solution Method: Bouwer-Rice
y0 = 1.234 ft




APPENDIX |
SURVEY TABLE



Appendix |
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_MWO1 [ 330542.477| 1254738.81 33.218 32.982|mwell 34.218 33.982
IH43_MWO1A | 330542.591| 1254738.766 32.982 sdinv 32.982 0
IH43_MWO02 | 329983.522| 1254244.252 34.05 33.677|mwell 34.05 33.677
IH43_MWO2A | 329983.415| 1254244.233 33.677 sdinv 33.677 0
IH43_MWO03 | 330469.721| 1254534.708 33.967 36.497 |mwell 33.967 36.497
IH43_MWO04 | 330588.308| 1254591.08 33.226 35.519|mwell 33.226 35.519
IH43_MWO4A | 330589.346| 1254590.885 35.519 sdinv 35.519 0
IH43_MWO05 [ 330710.769| 1254749.063 33.855 33.412|mwell 33.855 33.412
IH43_MWO5A | 330710.835| 1254748.959 33.412 sdinv 33.412 0
IH43_MWO06 | 330466.787| 1254853.12 33.043 32.838|mwell 33.043 32.838
IH43_MWO6A 330466.7| 1254853.099 32.838 sdinv 32.838 0
IH43_TWO06 330609.119| 1254626.888 32.727 twell 32.727
IH43_TWO07 330584.804| 1254679.093 33.241 twell 33.241
IH43_TWO08 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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QA SAMPLE LOG SHEETS



Tetra Tech NUS, Inc.

QA SAMPLE LOG SHEET

Page 1_of _1_

Project Site Name: Indian Head Site 43

Sample ID Number: S43TROI- Do ilioG o=

Project Number: 112G00771 Sampled By: JB/KS
Sample Location: C.0.C. Number:
QA Sample Type:
B Trip Blank [] Rinsate Blank
[] Source Water Blank [] Other Blank
SAMPLING DATA: 0o onn s v o L WATER SOURGCE: 1 i i s s
Date: (-2 - ff PLaboratory Prepared [l Tap
Time: looo [] Purchased [] Fire Hydrant
Method: Lap prepaceq [1 Other
'PURCHASED _WATER INFORMATION RIN_SATE INFORMAT!ON S
ai( f Apphcable as Source or Rinsate Water). - . (it Applicabie):
Product Name: Media Type:
Supplier: Egquipment Used;
Manufacturer: Equipment Type:

Order Number;
Lot Number:
Expiration Date:

[l Dedicated
[ Reusable

' SAMPLE COLLECTION INFORMATION: * = =

Container Requirements Collected

Analysis Preservative
Volatiles Cool 4°C & HCI 2 Homl g lass via] CYES /DO
Semivolatiles Cool 4°C ~ YES /NO
Pesticide / PCB Cool 4°C YES /NO
Metals Cool 4°C & HNO4 YES /NO
Cyanide Cool 4°C & NaOH YES /NO
'OBSERVATIONS/NOTES: . ™

Signature(s):

7




Tetra Tech NUS, Inc.

QA SAMPLE LOG SHEET

Page_1_of _1_

Project Site Name: Indian Head Site 43

Sample ID Number: $43 TRoy - R0lide.ol/

_L&.gcf_fmml

Project Number: 112G00771 Sampled By: JBIKS
Sample Location: C.0O.C. Number:
QA Sample Type:
¥ Trip Blank [] Rinsate Blank
[] Source Water Blank [1 Other Blank
SAMPLING DATA: = 0 s o o PWATER SOURCE: i e
Date: (-4-1 ¥ Laboratory Prepared [l Tap
Time: 0330 [1 Purchased [] Fire Hydrant
Method: [] Other

PURCHASED WATER INFORMATION
Applicable as Source ot Rinsate Water):

Product Name:
Supplier:
Manufacturer:
Order Number;
Lot Number:
Expiration Date:

Media Type:
Equipment Used:
Equipment Type:

[1 Dedicated
[l Reusable

SAMPLE COLLECTION INFORMATION:: =

Analysis Preservative Container Requirements Collected
Volatiles Coot 4°C & HCI 2 Hom U uiale CYES JNO
Semivolatiles Cool 4°C YES /NO
Pesticide / PCB Cool 4°C YES / NO
Metals Cool 4°C & HNO, YES / NO
Cyanide Cool 4°C & NaOH YES /NO
OBSERVATIONS /NOTES: =

Signature(s):

P 74




Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET

Page 1_of _1_

Project Site Name: Indian Head Site 43 Sample ID Number: 43 TRo3~20llabi o
Project Number: 112G00771 Sampled By: JB/KS
Sample Location: C.0.C. Number:

QA Sample Type:
K Trip Blank [l Rinsate Blank
[] Source Water Blank {] Other Blank

Date: (o-]O- 1 Hbaboratory Prepared [] Tap
Time: OB40 [] Purchased [] Fire Hydrant
Method: Lol pDrepareg f] Other

PURCHASED WATER INFORMATION
plicable as Source or Rinsate Water):

Product Name: Media Type:

Supplier: Equipment Used:
Manufacturer: Equipment Type:
Order Number: [1 Dedicated
Lot Number: [] Reusable
Expiration Date:

SAMPLE COLLECTIONINFORMATION: | = 0 oo

Analysis Preservative Container Requirements Collected

Volatiles Cool 4°C & HCI A YO Am L qlass ve/ $YESINO
.

Semivolatiles Cool 4°C YES /NO

Pesticide / PCB Cool 4°C YES /NO

Metals Cool 4°C & HNO, YES /NO

Cyanide Cool 4°C & NaOH YES /NO

Signature(s):

= =




Tetra Tech NUS, Inc.

QA SAMPLE LOG SHEET

Page 1_of _1_

Project Site Name: Indian Head Site 43

Project Number: 112G00771

Sample Location:

QA Sample Type:
JIXTrip Blank
[] Source Water Blank

Sample iD Number: VB O G311 -0
Sampled By: JB/KS
C.0.C. Number:

[] Rinsate Blank
[ Other Blank

SAMPLING DATA:: i

S WATERSOURCE: |0 i o e

Date:
Time:
Method:

b- \3-204
Voo

M’P‘“ powed

JPRlaboratory Prepared
f] Purchased
fl Other

[1 Tap
[l Fire Hydrant

[PURCHASED WATER INFORMATION
(if Applicable as Source or Rinsate Water

Product Name:
Supplier;
Manufacturer:
Order Number:
Lot Number:
Expiration Date:

Media Type:
Eguipment Used:
Equipment Type:

[] Dedicated
[1 Reusable

'SAMPLE COLLECTION INFORMATION:

Analysis

Preservative

Container Requirements Collected

Volatiles Cool 4°C & HCI

2 HO Ml jlqgg vials YES /NO

Semivolatiles Cool 4°C

YES /NO

Pesticide / PCB Cool 4°C

YES /NO

Metals Cool 4°C & HNO,

YES/NO

Cyanide Cool 4°C & NaOH

YES /NO

'OBSERVATIONS/NOTES: @ =

Signature(s): /




Tetra Tech NUS, Inc. QA SAM PLE LOG SHEET

Page 1_of _1_

Project Site Name: indian Head Site 43
Project Number: 112G00771-.
Sample Location:

QA Sample Type:

f] Trip Blank
[] Source Water Blank

Sample ID Number: S43 RBOI -20010605

Sampled By:
C.0.C. Number:

B Rinsate Bla

JBKS

nk

[] Other Blank

‘SAMPLING DATA:_ —IwAmRsReE
Date: o 5] f] Laboratory Prepared [] Tap

Time: 12415 A<Purchased [] Fire Hydrant
Method: Pour H,..omf,\ eq(,,‘pm.4~!~— [] Other

o L ;_P_URCHASED WATER lNFORMATION ;
" (IrApplicable as Source or Rinsate Water):

£ RINS_ATE INFORMATION
. {If Applicable):: .

Product Name: VS Diskll-4 water
Supplier; CVS Pharmaey
Manufacturer: Reaaring P79 Boll] Wales Lo

Order Number: &2~ 52042114 3
Lot Number: RSE

Expiration Date: 5 -9 - 20173

Media Type: "% faded sbe cofbisy 5hoe and qeopril
4

Equipment Used:
Equipment Type:

v

pd Dedigated
o
N Reusable

'SAMPLE COLLECTION INFORMATION:

Container Requirements

Collected

Analysis Preservative
Volatiles Cool 4°C & HCI 3 YOm| vals YESZ? NO
Semivelaties. Lyplosives | Cool4°C 2 1L Amber YEs7/NO
RestieitePCE  Porchlorale § Cool 4°C b 2%0omL poly </ESY NO
Metals Toiol CEER Cool 4°C & HNO, | D5eml ,D'a (v YESYNO
Cyanide Total Cool 4°C & NaOH | 2. 50~mL oa‘ v ESY NO
| etals Fiifered (0,45 fildd) 4°C__ HNOs |\ 25ame paly e S

OBSERVATIONS/NOTES: = ceinldien e T I R e e e e

winner

Jrei’ cwﬂlﬁ s l\of

For FLH‘EHA SﬁMP*ESl Usrnl AEUS‘ dzdfid
boiffe 4o {TN\SQI VJ&L“’

Pm;rco\ Harouaa \uf\e(a!\C\ shoe inlo botlle

P.,rfed by c!rs*:l IL‘U[/CJ\ ard 0,2 “MiCren F{‘lipfﬁcbl qnc‘ C)ZOI\G‘L@ o7

Signature

e I.M:-/




Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET

Page_L of _1_
Project Site Name: Indian Head Site 43 Sample ID Number: 543 RBoPeaas|6in
Project Number: 112G00771 Sampled By: JB/KS
Sample Location: C.0.C. Number:
QA Sample Type:
[] Trip Blank X Rinsate Blank
[l Source Water Blank [] Other Blank
SAMPLING DATA: 0 i EWATER SOURCE; 0 0 i e e
Date: {o-12-\\ [l Laboratory Prepared [ Tap
Time: V550 ~Purchased 1 Fire Hydrant
Method: Divec t pour [] Other

?PURCHASED WATER INFORMATI' IN

SATE INFORMATION.

_If{Abpl:cabIe as Source or. Rmsate'Water)‘ {f Appi[cable

Product Name: (US D*SJ—I led Wal,, Media Type: LWaber

Supplier: Cs Phwnmq, Equipment Used: _G&PQ vy weu Statles s Shdf
Manufacturer: Renying Spring {_,Jcéw Co. Equipment Type: Screen
Order Number: 200 5@54’}}{1 o3 Dedicated

Lot Number: OR5I ,%Zﬁeusab[e

Expiration Date: 5 -Q -0l 2
SAMPLE COLLECTION INFORMATION: |

Analysis Preservatlve Container Requirements Collected

Volatiles Cool 4°C & HCI 2 o ml yials QES?NO

Semivomies” E-xplosives | Cool 4°C AV amber glass FESHNO

Pesticido-RER- Porchlarste 83| Cool 4°C LN %No

Metals Tl | Cool 4°C & HNO, | 2o MU 5.0 NO

Cyanide Toda\ Cool 4°C & NaOH \ DBomL pily < YESINO
Pletds i lbeved (075 Fild) B¢ HNO3 L 250ml paly \es

OBSERVATIONS ANOTESY o e e
Por?fieci b’){ 53" “0\-41:,;\ “‘U‘A <. Q’ﬂu‘c&fb,\ R’l‘i?ﬁ’d qncl OchM“lc?a(

Lpi( ¥ E}ZP?AA-"“%E <. S, Screen
Povred over Seveen iMes botlle
o Flered Saples Vsed. empﬁy CUS disds )ieo’ bo Hlﬁ«: L Aranglor aker
i Her 2

Signature(s):

%/M




Tetra Tech NUS, Inc.

QA SAMPLE LOG SHEET

Page_1 _of_1_

Project Site Name: Indian Head Site 43

Project Number: 112G00771

Sample Location:

QA Sample Type:
[] Trip Blank
D@ource Water Blank

Sample ID Number: S43 FRol -2 ol O(Aﬁl
Sampled By: JB/KS

C.0.C. Number:

[] Rinsate Blank
[] Other Blank

SAMPLING DATA: O WATER SOURCE: i i e i i
Date: G ~-£. 1]} [l Laboratory Prepared {] Tap

Time: \ueh ] Purchased ] Fire Hydrant
Method: Divect Pour R Other  Mum's Ruclroon F yc,;ﬁg:z)

2 URCHASED WATER iNFORMATION ! RINSATE INFORMAT%ON

- (if Applicable as Source or. Rmsate Water)-._-: G --_(If'Appl;cabIe) LS FEs R
Product Name: Media Type:

Supplier; Equipment Used:

Manufacturer: Equipment Type:

Order Number: [l Dedicated

.ot Number:; [l Reusable

Expiration Date:

SAMPLE COLLECTION INFORMATION:

Preservative

Container Requirementis Collected

Analysis
Volatiles Cool 4°C & HCI 3 O al Vidls YESINO
Semivolatiles Cool 4°C YES / NO
Pesticide / PCB Cool 4°C YES /NO
Metals Cool 4°C & HNO, YES /NO
Cyanide Cool 4°C & NaOH YES/NO
'OBSERVATIONS / NOTES:

\/\)afltev VS\.A S:O{ Aé’(:(\{\

Signature(s):




Tetra Tech NUS, Inc.

QA SAMPLE LOG SHEET

Page 1_of _1_

Project Site Name: Indian Head Site 43

Project Number: 112G00771
Sample Location:
QA Sample Type:
[] Trip Blank
X Source Water Blank

Sample ID Number: SH43  FR o 7 -Qoiitews
Sampled By: JB/KS
C.0.C. Number:

[] Rinsate Blank
[] Other Blank

LSAMPLING DATA: -0

WATERSOURCE:

Date: G -5-)
Time: u3H
Method: Direct Pour

I Laboratory Prepared [l Tap
Bk Purchased [] Fire Hydrant
[ Cther

plicable as Source of Rinsate: Watér) i

URCHASED WATER INFORMATION |

- RINSATE INFGRMATION e

Product Name: GV S b;s-i- HeA wile /7

Media Type:

Supplier: c VS Phomacy, Equipment Used:
Manufacturer:  Ranrian Snrina Weater Co Equipment Type:
Order Number: 6386590920 3 [l Dedicated
Lot Number: S 8511 [] Reusable
Expiration Date: 4> -94-20) 3
SAMPLE COLLECTION INFORMATION: | Sl s G £ e

Analysis Preservatwe Container Requirements Collected
Volatiles Cool 4°C & HCI 2, Hdop [ visl FESHNO
Semivolatiles Cool 4°C YES /NO
Pesticide / PCB Cool 4°C YES /NO
Metals Cool 4°C & HNO,4 YES /NO
Cyanide Cool 4°C & NaQOH YES /NO
'OBSERVATIONS / NOTES: - S L

Weter VS ec) 'l(;r SL[B RBOI '9-0!/0(905

Signature(s):




APPENDIX K
CHAIN OF CUSTODY RECORDS



@ TETRATECH NUS, INC. CHAIN OF CUSTODY I NUMBER 2 727 1 | PAGELOF (
PROJECT NO: FACILITY: PROJECT MANAGER PHONE NUMBER LABORATORY NAME AND CONTACT:
W2 Lc0FH Trdiah Heod Reb Sok F57- 4606- 490 Y Empirica ) Lubs
SAMPLERS.{SIGNATURE) FIELD OPERATIONS LEADER | PHONE NUMBER ' ADDRESS _ .l
M Keith Simpsen ) MainShrean Dr- Soide 270
CARRIER/WAYBILL NUMBER CITY, STATE 729 B
FdEx  363Be I51F 064 Neshoille TN 7428
CONTAINER TYPE
- PLASTIC (P) or GLASS (G) A« / Q’/ U/ (5/ Vé/(/ /{Aﬂy/( iy f\’}«"
STANDARD TA S S
W v 7
(J 24he. [148hr. [J72hr. []7day [] 14day g USED WY gy /, / /& A4/ »
- [a]
E |3 | |8 |
e r |3 |z 2
a g i 1z |3 =
l’? z E a O- g —— O
= (& |8 |x_l8gye
v 110607 : |2 B Egpmys
<5 e & 5 | <P |agd| s
8> | 1mE SAMPLE ID - i @ | Fw 000 Z
/|63 1680 | $43TROI-Rolio6o3 — = [—Ral- 12
Q> | 1126 | 5435BOIZ-000R sgei3| & | BI|SO |G | b
4R16-3 | 366 |S435B015-08 10" seois| & |lo|So |G | G
S-0fle3 | 1410 | S43TWos?- 2327 Twee? |23 |27 GW |G |15
1B | 1535 | S43Twena- 2125 Twees |21 |25 |6w| G| 15
F0l-> 11518 | $43 SRolo-c7204 $Boio] 2 19 |sol&G | 6
Y
"RELINQUISHED B DATE TIM 1.RECENEDBY & 2o\ = DATE- | )
R - LK 8% |33 rep ex ARTIANLE
2. RELINQUISHED BY “{ DATE TIME 2. RECEIVED BY DATE TIME
3. RELINQUISHED BY DATE TIME 3. RECEIVED B DATE TIME
Lapin ,/,} oﬁba/ L [P0
COMMENTS 4 J
DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 3/02R
FORM NO. TINUS-001

11

ge

CTO114_001 Summ Packa



CHAIN OF CUSTODY | NUMBER
PROJECT NO: FACILITY: . PROJECT MANAGER PHONE NUMBER LABORATORY NAME AND CONTACT:
WAGOOTT! Trdion Head S 43 | Rob Sole 35 Z-446-4%04 Empirical Labomfsries Brioa Richard |
SAMPLERS (SIGNAT}JRE) FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS : .
W Keith Simpson H(2-392-2244| G2 Maingdroam Dr.  Soite 275
CARRIERIWAYglaL' NUMBER CITY, STATE
Fdlx 0086 A3+ 0630 Neshulle, TN 37223
STANDARDTATIX : e s G Y AL
8 PRESERVATIVE < o% / //w ///
Bjsz::f% 48hr. [J 72hr. [0 7day [ 14day 9; a usEo /ZSJ Q’// / 7 /%
E 5 2 |2 (%
N £ |E |8 B |Z
3 2 |: 8|8 B 5
/]0606 7 & |% |z |x [cgg s
¥ = |2 |E |Eg|33y s
3% TIME SAMPLE ID 3 = 2 |£5|383) 2
)[04 830 | su3TBOR-20lowod | — | — | = |QA| — |+
02164 |OA0 | s435Booa-060R 5609 | ¢, | BisSo|G | 3
B4 e | S435BcoZ- oo R 82 |6 |B|S0G |G 3
|4 1526 | S435Boli- 0 FOS Bl |+ |4 |90 G |G =
05 \(Y | 1526 SH3SBoN-0F0]-D  |SBIkY 7 14 |SOIGr | 6 3
-06|(;4 [ 1730 |S435BoI-cF0q R\ | F 14 |SOI G |V b Ron MsMsh
4315 | lole |Su3Tweg 283n  [Twod|2® 32 (6w |& |4 |3 LU R
'OZ G5 1161 | SH3SBOIL-06OR Bl G | B1S0|G |G 210000 :
5| 1345 | S43RBol-Qoltogos | — | — | = |QC|= | A 3 LV (2 O et
.25 1405 | SuzFeol-20Me60s | — [ |[— QT 1D | Topuaker ok Sife
8|5 | juz0 | SHIFBORRNOGes | — |~ | = |QC - [3 13 S Bl 10
. RELINQUIS!-_I‘ED BY“— « gA-TGE,- “ }& 1. RECEIVED BY DATE TIME
2. RELINQUISHED BY _/é : ; g DATE TIME 2. RECEIVED BY DATE TIME
3. RELINQUISHED BY DATE TIME 3. RECEIVED B,, “;‘b/ @/L—/ 3.0_)¢< Dé\T;// » EI\A?%
COMMENTS J J
DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R

@ TETRA TECH NUS, INC.

27273 |

PAGE _)_ OF l

FORM NO. TtNUS-001

11

CTO114_002



@ TETRA TECH NUS, INC. CHAIN OF CUSTODY | NUMBER 2 7 Z 7 6 l pacE _|_OF _1

PROJECT NO: FACILITY: . PROJECT MANAGER PHONE NUMBER LABORATORY NAME AND CONTACT:
W LGoOT 2] Tdontead Site3 | Rob Sok F57- Ht-Yaoy Empirical lebs L  BroaRickadd
SAMPLERS,(SIGNATURE} -~ FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS
W Kehqimpsen G2 23522204 | (2 Maisslres Dr Sude 27 e
CARRIERIWAYBILL NUMBER CITY, STATE
Folx B03A-2778377) . |Nashulle TN 37232
N ] LN NN ST VU AV
ELJSEEI:T% 48hr. [J72hr. [J7day [J 14day ; e /}‘%f:y M Yl / /
£l 2 |
(¥ g |k |z |x |5eg 8
¥ S |5 |E |Egldsg s
gg TIME . SAMPLE ID 9 E 8 ém 8§8 2
ol |640[o84 | $43TROB Anno6ls [QA | — = |&C |— |2
~21e-1b] loio | SY3SBNT-SLoR ®7l 6 | Bl | & >
S0 | 1335 | S43TWi-3634 1w |30 |34 (GG | Q
O | -6 1332 | SUBSBOR -o 507 B8Rl 5 | 210G |G 2
oST6-10 1353 | SUnSRoI-p507 81| 5 |7 [SolG | &3 3
-Cplb-1d] 1710 | 543 5B 00 6703 Bod| F B |0 &3 3
S76-l0] 11O [543 5BocA-OFeg-D [$BAR| F|B |06 | B 3 Dupl.‘c.a‘rt ~7
2610|1725 | S4358008 ~060F BB | b | F S0 G | & ¢ Run MSMSD of
OG b1 |(Fon | 5435802 -0Far,  |SBAx| F |D |SO|G | D 3 0§
10 G-l | A4S | SUBSBOIA 6T sl 6 |7 [SolG |3 3 - /2
I\ -1 |085] $H3TW12- 2L B0 Twiz| 26 Bo 1GW| G | A |3 IO Y4
| 2161 [ 1035 | 34358012~ o507 Bx| 5 | 2|50 GG EXREAN ,/Z/
~[ k-l |]655 | S433Borx-050F-D [SBIA] D | 7 [SOG | 6 IR | Douplicate 77
LRELIZUISHED%,* > DGA_T’E&” 1770 TIME 1.RECElVEDBY///¢ 'MZ:[}"W’“ ?ATEI?.// X&j{?@b
2. pETINQUISHED BY=%; DATE TIME 2. RECEIVEDBY__ v DATE /4 TIME
L, 3. RELINQUISHED BY DATE TIME 3. RECEIVED BY DATE TIME
COMMENTS
DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW (FIELD COPY) PINK (FILE COPY) 4/02R

FORM NO. TtNUS-001

1

ge

CTO114_003 Summ Packa



)§
/0

@ TETRA TECH NUS, INC. CHAIN OF CUSTODY | NUMBER 27277 | PAGE _ X OF _=d_
PROJECT NO: FACILITY: PROJECT MANAGER PHONE NUMBER LABORATORY NAME AND CONTACT:
WLG oo FH#! nica Heod Site 43 Reb Schk ZEF-46L -4 | Empitica| Lab s Ryes Bichard
SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS .
Keth Simpsen Hi2-352-224 | G2l Mairs Yenm Dr. Sute 27O

CARRIER/WAYBILL NUMBER

CITY, STATE
BF22 3

W FlEx BORG-IFFZB-377( Nas‘lt’[f(c', TN .
E
SoasTic (EPF; aohaSS (G) / i.:f/ @/ WWAQ//@/ Q/
STANDARD TAT.PX 5 N e
RUSH TAT [ 8 PRESERVATIVE /W///%j///
[ 24hr. [148hr. [J72hr. [ 7day [] 14day g USED KLY ///‘15?1‘\ /\/ /
- o
- ; (o]
AN 7 ~
o n o =z ’ 06 0
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E Tetra Tech NUS INTERNAL CORRESPONDENCE

TO: R. SOK DATE: AUGUST 26, 2011
FROM: ANN COGNETTI COPIES: DV FILE

SUBJECT: ORGANIC DATA VALIDATION- VOC / OVG / EXP
NSF INDIAN HEAD, CTO 114, FULL REVIEW
SAMPLE DELIVERY GROUP (SDG) - CTO114_001

SAMPLES: 4/Agueous/VOC/OVG/EXP

S43TB01-20110603 S43TW007-2327 S43TW007-2327-D
S43TW009-2125

3/Soil/VOC/EXP
S43SB010-0709 S543SB013-0603 S4358B015-0810
Overview

The sample set for NSF INDIAN HEAD CTO 114, SDG CTO114_001 consists of three (3) aqueous
environmental samples, three (3) soil environmental samples and a trip blank. All samples were analyzed
for volatile organic compounds (VOCs). The aqueous environmental samples were analyzed for organic
volatile gases (OVG). All of the environmental samples were analyzed for explosives (EXP). The field
duplicate pair contained within this SDG is S43TWO007-2327/ S43TW007-2327-D.

The samples were collected by Tetra Tech on June 3, 2011 and analyzed by Empirical Laboratories. All
analyses were conducted in accordance with the SW846 Method 8260B for VOCs, 8330B for explosives,
6850 for perchlorate, RSK-175 for OVG and 1AAP for nitroguanidine.

The data contained in this SDG were validated with regard to the following parameters: data completeness,
system performance, holding times, GC/MS tuning, initial / continuing calibrations, laboratory method blank
results, surrogate spike recoveries, internal standard recoveries, laboratory control sample results, matrix
spike/matrix spike duplicate results, compound identification, compound quantitation, field duplicate pair
precision and detection limits.

Areas of concern are listed below; documentation supporting these findings is presented in Appendix C.
Qualified analytical results are presented in Appendix A. Results as reported by the laboratory are
presented in Appendix B.

Major

e The continuing calibration of instrument MS-VOASB on June 10, 2011@ 10:59 and June 11, 2011 @
11:24 had relative response factors (RRFs) for acetone less than the 0.05 quality control limit. The
nondetected acetone results were qualified as rejected (UR) in the affected soil samples. The positive
acetone result in sample S435B015-0810 was qualified as estimated (J).

e The initial volatile calibration and continuing calibration of instrument MS-VOA4 on June 2 and 15, 2011,
1,4-dioxane had RRFs less than the 0.05 quality control limit. The nondetected 1,4-dioxane results were
qualified as (UR) due to this noncompliance. This noncompliance affects all aqueous samples analyzed
for VOC.
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FROM: A. Cognetti
DATE: August 26, 2011
SDG: CTO114_001
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The target analyte 1,4-dioxane was not calibrated in instrument MS-VOAGB affecting the soil samples.
The laboratory did a library search based upon retention time for the presence/absence of 1,4-
dioxane. 1,4-Dioxane was not included in the blank spike. The nondetected 1,4-dioxane results in the
soil samples were qualified as rejected (UR).

Minor

Contaminants were detected in the volatile laboratory blanks associated with batch 1F11002
analyzed on June 11, 2011 @ 13:25 on instrument MS-VOAG.

Contaminant Maximum Concentration (ug/kqg) Action Level (ug/kq)
Methylene chloride 3.87 38.7

An action level of 10X the maximum concentration of methylene chloride was established in order to
evaluate samples for blank contamination. Sample aliquot, dilution factors and percent solids, if
applicable, were taken into account when applying the action level. Positive results less than the
action level in the affected samples were qualified as (B).

The continuing calibration %D for acetone was greater than the 20% quality controt limit but was less
than 50% on June 10, 2011 @ 7:09 on instrument MS-VOA4. The positive acetone result in the
affected aqueous sample S43TW009-2125 was qualified as estimated (J). No action was taken on the
nondetected acetone results in the affected aqueous samples.

The continuing calibration %D for bromomethane was greater than 50% on June 10, 2011 @ 10:59
on instrument MS-VOAB. The nondetected bromomethane results in the affected soil samples
5435B013-0603 and S435B015-0810 were qualified as estimated (UJ).

The volatile continuing calibration %Ds for bromomethane and 4-methyl-2-pentanone were greater
than the 20% quality control limit but less than 50% on June 11, 2011 @ 11:24 on instrument MS-
VOAB. The positive 4-methyl-2-pentanone result in diluted sample S43SB015-0810 was qualified as
estimated (J). No action was taken on the nondetected bromomethane and 4-methyl-2-pentanone
results in the affected soil samples S43-SB010-0709 and the diluted sample S43SB015-0810.

Due to a high concentration of acetone in sample S43SB015-0810, acetone could not be quantified in
the original analysis. Sample S435B015-0810 was diluted 1000X in the VOC fraction in order to
obtain a concentration of 2-butanone, acetone and 4-methyl-2-pentanone within instrument
calibration range. The 2-butanone result in the diluted sample was a nondetect. The laboratory did
not reanalyze the sample at another dilution. The 2-butanone result was taken from the initial analysis
and qualified as estimated (J) due to exceeding the instrument calibration range. The positive
acetone and 4-methyl-2-pentanone results were taken from the diluted sample.

The closing continuing calibration percent differences (%Ds) for methane and ethane exceeded the
quality control limit on June 17, 2011 @ 22:16. The positive and nondetected methane and ethane
results in the affected samples were qualified as estimated (J) and (UJ), respectively.

The laboratory control sample (LCS) associated with batch 1F17007 had percent recoveries (%Rs)
for methane and ethane greater than the upper quality control limit. The positive methane and ethane
results were qualified as estimated (J) in the affected samples.
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» The percent recovery (%R) of surrogate 1-chloro-3-nitrobenzene exceeded quality control limits on
column 1 in aqueous samples S43TW007-2327, S43TW007-2327-D and S43TW009-2125. The
positive results taken from column 1 were qualified as estimated (J) due to conflicting directional bias.

e The relative percent difference (RPD) between columns was greater than 40% quality control limit in
the following samples. The laboratory reported the lower positive result. The positive results were
qualified as estimated (J).

Sample Analyte %RPD Qualification
S43TW007-2327 3-nitrotoluene 122 J
4-amino-2,6-dinitrotoluene 62 J
RDX 174 J
S43TW007-2327-D 3-nitrotoluene 137 J
4-amino-2,6-dinitrotoluene 63 J
4-nitrotoluene 120 J
RDX “ 171 J
S43TW009-2125 2-nitrotoluene 175 J

Notes
Chloroform was detected in the trip blank.

Contaminant Maximum Concentration (ug/L) Action level (ug/L)
Chloroform 0.134 0.67

An action level of 5X the maximum concentration of chloroform was established in order to evaluate
samples for blank contamination. Sample aliquot and dilutions were taken into account upon applying the
action level. No action was warranted on the nondetected chloroform results in the affected samples.

The volatile continuing calibration %D for several analytes exceeded the 20% quality control limit but less
than 50% on instrument MS-VOAB on June 10, 2011 @ 10:59. The analytes were chloroethane, 1,1-
dichloroethane, trans-1,2-dichiroethene, 4-methyl-2-pentanone and methyl tert-butyl ether. No action was
taken on the nondetected results of the aforementioned analytes in the affected samples S43SB013-0603
and S43SB015-0810.

The volatile continuing calibration %Ds for several analytes were greater than 20% but less than 50% on
June 10, 2011 @ 7:09 on instrument MS-VOA4. The analytes were 2-butanone, chloroethane,
chloromethane, 1,2-dibromo-3-chloropropane, dichlorodifluoromethane and methyi acetate. No action
was taken on the nondetected results in the affected aqueous samples.

The LCS associated with batch 1F10001 had a %R of chloromethane greater than the upper quality
control limit. No action was taken on the nondetected chloromethane results in the affected agueous
samples.

The laboratory control sample duplicate (LCSD) associated with batch 1F10023 had several analytes with
%Rs greater than the upper quality control limit. The analytes were bromodichloromethane,
bromomethane, carbon tetrachloride, chloroform, dichlorodifluoromethane, 1,1-dichloroethane, 1,2-
dichloroethane, 1,1,1-trichloroethane and trichloroethene. The LCS %Rs of these analytes and the
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relative percent differences (RPDs) were within quality control limits. No action was taken on the
nondetected results of the aforementioned analytes in the affected soil samples.

The continuing calibration verification %Ds for 2,4,6-trinitrotoluene exceeded the 20% quality control
limits on column 1 on June 9, 2011 @ 12:27, June 10, 2011 @ 18:21 and June 11, 2011 @ 4:07. No
action was taken on the nondetected 2,4,6-trinitrotoluene results in the affected aqueous samples. The
%Ds on column #2 for 2,4,6-trinitrotoluene were within quality control limits.

The continuing calibration %D for 4-amino-2,6-dinitrotoluene exceeded the 20% quality control limit on
column 1 on June 10, 2011 @ 22:16. No action was taken on the positive 4-amino-2,6-dinitrotoluene
results in the affected aqueous samples because the positive results were taken from the second column.

The continuing calibration %Ds for 1,3,5-trinitrobenzene, 1,3-dinitrobenzene, nitrobenzene and the
already mentioned 2,4,6-trinitrotoluene exceeded quality control limits on June 11, 2011 @4:07. No
action was taken on the nondetected 1,3,5-trinitrobenzene, 1,3-dinitrobenzene and nitrobenzene resulis
in the affected aqueous samples.

The continuing calibration %D for 4-amino-2,6-dinitrotoluene exceeded quality control limits on July 11,
2011 @ 4:11 on column 2. No action was taken on the nondetected 4-amino-2,6-dinitrotoluene results in
the affected soil samples.

The LCS/LCSD %Rs of nitroglycerin exceeded the upper quality control limit in batch 1F07016 affecting
the aqueous samples. No action was taken on the nondetected nitroglycerin results in the affected
agueous samples.

The %R of nitroguandine in L.CSs associated with batches 1F15938 and 1F16734 exceeded the upper
quality control limits. No action was taken on the nondetected nitroguandine results in the affected
samples.

The matrix spike/matrix spike duplicate (MS/MSD) %R of nitroguandine in spiked sample S43TW007-
2327 exceeded quality control limits. No action was taken on the nondetected nitroguandine result in
spiked sample S43TWO007-2327.

The laboratory had to be contacted to correct the form 1s for nitroguandine in several samples. The same
results were populated in all of the fields. The laboratory raised the reporting limits due to matrix
interference in the samples. The nondetected nitroguandine results were reported to the limit of
quantitation.

Sample S43TW007-2327-D was not listed on the chain of custody. The project manager was contacted.
Sample S43TW007-2327-D is a field duplicate and should be analyzed in the same fractions as its field
duplicate pair.

Nondetected results were reported to the limit of detection (LOD).
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Executive Summary

Laboratory Performance: Initial and continuing calibrations RRFs of acetone and 1,4-dioxane were less
than the quality control limit resulting in the rejection of nondetected results and qualification of positive
acetone results. 1,4-Dioxane soil results were qualified as rejected due to no initial calibration of the
instrument for this analyte. Continuing calibration percent differences exceeded quality control limits in the
VOC and OVG fractions. The percent recoveries of methane and ethane exceeded quality control fimits.
The EXP surrogate recovery exceeded quality control limits.

Other Factors Affecting Data Quality: Methylene chloride was detected in a laboratory method blank.
The positive 2-butanone result in sample S43SB015-0810 which exceeded instrument calibration range in
the original analysis was used for validation purposes.

The data for these analyses were reviewed with reference to Region lll modifications to U.S. EPA National
Functional Guidelines for Organic Data Review (9/94) and the Department of Defense (DoD) document
entitled "Quality Systems Manual (QSM) for Environmental Laboratories (April 2009). The text of this
report has been formulated to address only those problem areas affecting data quality.

Tetra Tec
Ann Cognetti
Chemist/Data Validator

/"'/';? ///) /
“Tetra Tech NUS
/ Joseph A. Samchuck
Quality Assurance Officer

Attachments:

Appendix A — Qualified Analytical Results

Appendix B — Results as Reported by the Laboratory
Appendix C — Support Documentation
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Data Validation Qualifier Codes:
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Lab Blank Contamination

Field Blank Contamination

Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
GC/MS Tuning Noncompliance

MS/MSD Recovery Noncompliance

LCS/LCSD Recovery Noncompliance

Lab Duplicate Imprecision

Field Duplicate Imprecision

Holding Time Exceedance

ICP Serial Dilution Noncompliance

GFAA PDS - GFAA MSA's r < 0.995

ICP Interference - includes ICS % R Noncompliance

Instrument Calibration Range Exceedance

Sample Preservation Noncompliance

Internal Standard Noncompliance

Internal Standard Recovery Noncompliance Dioxins

Recovery Standard Noncompliance Dioxins

Clean-up Standard Noncompliance Dioxins

Poor Instrument Performance (e.g. base-line drifting)

Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
Other problems (can be any number of issues; e.g. poor chromatography,interferences, etc.)
Surrogates Recovery Noncompliance

Pesticide/PCB Resolution

% Breakdown Noncompliance for DDT and Endrin

% Difference between columns/detectors >25% for positive results determined via GC/HPLC
Non-linear calibrations; correfation coefficient r < 0.995

EMPC result

Signal to noise response drop
Percent solids <30%
Uncertainty at 2 sigma deviation is greater than sample activity



PROJ_NO: 00771 NSAMPLE S43SB010-0709 S43SB013-0603 S43SB015-0810 S43SB015-0810RE1
SDG: CTO114_001 LAB_ID 1106047-08 1106047-02 1106047-03 1106047-03RE1
FRACTION: OV SAMP_DATE  |6/3/2011 6/3/2011 6/3/2011 6/3/2011
MEDIA: SOIL QC_TYPE NM NM NM NM
UNITS UG/KG UG/KG UGIKG UG/KG
PCT_SOLIDS |81.7 84.1 85.0 85.0
DUP_OF ‘
PARAMETER RESULT vQL |QLCD RESULT vaL |aLcp RESULT vaL |aLcp RESULT vaL. |aLco
1,1,1-TRICHLOROETHANE 2.81|U 2.3|U 2.44|u
1,1,2,2-TETRACHLOROETHANE 2.81|U 2.3|u 2.44|U
1,1,2-TRICHLOROETHANE 2.81Ju 2.3[U 2.44|U
1,1,2-TRICHLOROTRIFLUOROETHANE 5.62|U 46|U 487|U
1,1-DICHLOROETHANE 2.81|U 2.3|u 2.44|u
1,1-DICHLOROETHENE 281U 23U 2.44|U
1,2,3-TRICHLOROBENZENE 2.81|U 23U 2.44|U
1,2,4-TRICHLOROBENZENE 2.81|U 2.3|U 2.44]U
1,2-DIBROMO-3-CHLOROPROPANE 5.62|U 46|U 487U
1,2-DIBROMOETHANE 2.81/U 23U 2.44|U
1,2-DICHLOROBENZENE 2.81]U 23U 2.44|U
1,2-DICHLOROETHANE 2.81[U 23U 2.44[U
1,2-DICHLOROPROPANE 2.81[U 2.3|u 2.44[U
1,3-DICHLOROPROPANE 2.81|U 23U 2.44|U
1,4-DICHLOROBENZENE 2.81|U 2.3|U 2.44[U
1,4-DIOXANE 112[UR  [c 92[uUR  |cC 974|UR |C
2-BUTANONE 5.62|U 46|U 564J L
2-HEXANONE 2.81|U 2.3[U 16
4-METHYL-2-PENTANONE 2.81|U 2.3[u 5190[J c
ACETONE 112[UR |cC 92/UR |C 157000|J c
BENZENE 2.81|u 23U 2.44|U
BROMODICHLOROMETHANE 2.81[U 2.3|U 244U
BROMOFORM 281U 2.3[U 244U
BROMOMETHANE 562[U 46[UJ C 4.87{UJ c
CARBON DISULFIDE 2.81|U 2.3[uU 2.44|U
CARBON TETRACHLORIDE 2.81|U 2.3[u 2.44[U
CHLOROBENZENE 2.81|U 2.3|u 2.44[U
CHLORODIBROMOMETHANE 2.81JU 2.3U 2.44|U
CHLOROETHANE 5.62/U 46|U 4.87|u
CHLOROFORM 2.81/U 2.3[u 2.44[U
CHLOROMETHANE 5.62|U 46|U 487|U
CIS-1,2-DICHLOROETHENE 2.81|U 2.3|U 2.44|u
CYCLOHEXANE 2.81|U 2.3|U 244U
DICHLORODIFLUOROMETHANE 5.62|uU 46|U 487|U
ETHYLBENZENE 2.81|U 2.3[U 2.44{U
10f2 9/6/2011



PROJ_NO: 00771 NSAMPLE S43SB010-0709 S43SB013-0603 S43SB015-0810 S43SB015-0810RE1
SDG: CTO114_001 LAB_ID 1106047-08 1106047-02 1106047-03 1106047-03RE1
FRACTION: OV SAMP_DATE |6/3/2011 6/3/2011 6/3/2011 6/3/2011
MEDIA: SOIL QC_TYPE NM NM NM NM
UNITS UG/KG UG/KG UG/KG UG/KG
PCT_SOLIDS [81.7 84.1 85.0 85.0
_ DUP_OF
PARAMETER RESULT VQL |QLCD RESULT vaL |QLeD RESULT vaL |QLcb RESULT vaL [aqLcp
ISOPROPYLBENZENE 2.81[U 2.3[U 2.44[U
METHYL ACETATE 562|U 46U 4.87|U
METHYL TERT-BUTYL ETHER 2.81[u 23U 2.44|U
METHYLENE CHLORIDE 947(B A 6.81]J P 8.6(J P
STYRENE 2.81[U 2.3[U 2.44\U
TETRACHLOROETHENE 1.65(J P 23U 2.44|U
TOLUENE 2.81|U 1.29)J P 2.44{U
TOTAL XYLENES 8.43|U 6.9|U 731U
TRANS-1,2-DICHLOROETHENE 2.81|U 2.3[u 2.44U
TRICHLOROETHENE 2.81[U 2.3Ju 2.44[U
TRICHLOROFLUOROMETHANE 5.62|U 46[U 4.87|U
VINYL CHLORIDE 2.81[uU 2.3[U 2.44|U
20f2 9/6/2011



PROJ_NO: 00771 NSAMPLE $43TB01-20110603 S43TW007-2327 S$43TW007-2327-D 843TW008-2125
SDG: CTO114_001 LAB_ID 1106047-01 1106047-04 1106047-09 1106047-06
FRACTION: OV SAMP_DATE |6/3/2011 6/3/2011 6/3/2011 6/3/2011
MEDIA: WATER QC_TYPE NM NM NM NM

UNITS UG/L UG/L UG/L UG/L

PCT_SOLIDS [0.0 0.0 0.0 0.0

DUP_OF S$43TW007-2327
PARAMETER RESULT VQL |QLCD RESULT vQL |QLCD RESULT VQL |QLCD RESULT vaQL |QLCD
1,1,1-TRICHLOROETHANE 0.5|U 5\U 5\U 2.5|U
1,1,2,2-TETRACHLOROETHANE 0.5|U 5/U 5/U 2.5|U
1,1,2-TRICHLOROETHANE 0.5|U 5]U 5/U 25U
1,1,2-TRICHLOROTRIFLUOROETHANE 1{U 101U 10(U 5(U
1,1-DICHLOROETHANE 0.5|U 51U 5|U 25U
1,1-DICHLOROETHENE 0.5|U 4.5|J P 4.75|J P 25U
1,2,3-TRICHLOROBENZENE 0.5|U 5{U 5\U 25|U
1,2,4-TRICHLOROBENZENE 0.5|U 5/U 5|U 2.5{U
1,2-DIBROMO-3-CHLOROPROPANE 11U 10U 10(U 5(U
1,2-DIBROMOETHANE 0.5|U 5|U 5\U 25U
1,2-DICHLOROBENZENE 0.5|U 5|U 5|U 2.5|U
1,2-DICHLOROETHANE 0.5{U 5|U 5\U 25U
1,2-DICHLOROPROPANE 0.5|U 5\U 5|U 2.5(U
1,3-DICHLOROPROPANE 0.5|U 5|U 5|U 251U
1,4-DICHLOROBENZENE 05|U 5/U 5\U 25|U
1,4-DIOXANE 10(UR C 100|UR C 100|UR C 10|UR C
2-BUTANONE 5\U 50|U 50|U 25|U
2-HEXANONE 25|U 25|U 25|U 12.5|U
4-METHYL-2-PENTANONE 25|V 25|U 25|U 12.5|U
ACETONE 5]U 50|U 501U 55.6(J C
BENZENE 0.5|U 5|U 5|U 2.5|U
BROMODICHLOROMETHANE 0.5|U 5(U 5\U 25U
BROMOFORM 0.5|U 5/U 5\U 25U
BROMOMETHANE 11U 10U 10(U 5(U
CARBON DISULFIDE 0.5|U 5\U 5/U 25U
CARBON TETRACHLORIDE 0.5/U 5|U 5/U 25|U
CHLOROBENZENE 0.5(U 5/U 5/U 25U
CHLORODIBROMOMETHANE 0.5|U 5/U 5/U 25U
CHLOROETHANE 11U 10{U 10|V 5/U
CHLOROFORM 0.134|J P 5\U 5/U 25U
CHLOROMETHANE 0.5|U 5\U 5/U 25U
CIS-1,2-DICHLOROETHENE 05U 56.5 61.3 2.61(J P
CYCLOHEXANE 0.5{U 5|U 5\U 2.5{U
DICHLORODIFLUOROMETHANE 11U 10{U 10(U 5{U
ETHYLBENZENE 0.5|U 5/U 5\U 2.5(U
1of2 8/29/2011



PROJ_NO: 00771 NSAMPLE S43TB01-20110603 S$43TW007-2327 S$43TWO007-2327-D S43TW009-2125
SDG: CTO114_001 LAB_ID 1106047-01 1106047-04 1106047-09 1106047-06
FRACTION: OV SAMP_DATE |6/3/2011 6/3/2011 6/3/2011 6/3/2011
MEDIA: WATER QC_TYPE NM NM NM NM

UNITS UG/L UG/L UG/L UG/L

PCT_SOLIDS |0.0 0.0 0.0 0.0

DUP_OF S43TW007-2327
PARAMETER RESULT VQL |QLCD RESULT vQL |QLCD RESULT |vaL |QLCD RESULT VQL |QLCD
ISOPROPYLBENZENE 0.5/U 51U 5(U 2.5/U
METHYL ACETATE 11U 10U 10({U 5(U
METHYL TERT-BUTYL ETHER 05U 5|U 5(U 25U
METHYLENE CHLORIDE 1|U 7.7\J P 9.74|J P 4.84|J P
STYRENE 0.5(U 5|U 5/U 25|U
TETRACHLOROETHENE 0.5(U 5|U 5|U 2.5|U
TOLUENE 0.5(U 5iU 5/U 2.5|U
TOTAL XYLENES 15U 15(U 15(U 7.5{U
TRANS-1,2-DICHLOROETHENE 0.5/U 5\U 5/U 25U
TRICHLOROETHENE 0.5{U 923 1010 563
TRICHLOROFLUOROMETHANE 11U 10U 10(U 5|U
VINYL CHLORIDE 0.5(U 26.2 258 2.5(U

20f2

8/29/2011



PROJ_NO: 00771 NSAMPLE S43TW007-2327 S43TW007-2327-D S43TW009-2125
SDG: CTO114_001 LAB_ID 1106047-04 1106047-09 1106047-06
FRACTION: OVG SAMP_DATE  |6/3/2011 6/3/2011 6/3/2011
MEDIA: WATER QC_TYPE NM NM NM

UNITS UG/L UGIL UGIL

PCT_SOLIDS 0.0 0.0 0.0

DUP_OF
PARAMETER RESULT vaL [QLcD RESULT VQL |QLcD RESULT vaL  [QLCD
ETHANE 10.3]J CE 11.5]4 CE 2iud [c
ETHENE 8.89 10.3 2|u
METHANE 196|J CE 2354 CE . 46.4]J CE

10f1 7/25/2011



PROJ_NO: 00771 NSAMPLE S43RB01-20110605 S43TW08 2832
SDG: CTO114_002 LAB_ID 1106067-10 1106067-07
FRACTION: EXP SAMP_DATE |6/5/2011 6/5/2011
MEDIA: WATER QC_TYPE NM NM

UNITS UG/L UG/L

PCT_SOLIDS [0.0 0.0

DUP_OF
PARAMETER RESULT vQL (QLCD RESULT vQL |(QLCD
1,3,5-TRINITROBENZENE 0.151|U 0.154|U
1,3-DINITROBENZENE 0.151|U 0.154|U
2,4,6-TRINITROTOLUENE 0.151|U 0.154|U
2,4-DINITROTOLUENE 0.151|U 0.154|U
2,6-DINITROTOLUENE 0.151{U 0.154|U
2-AMINO-4,6-DINITROTOLUENE 0.151|U 0.154|U
2-NITROTOLUENE 0.151|U 0.154|U
3-NITROTOLUENE 0.151|U 0.156|J PQU
4-AMINO-2,6-DINITROTOLUENE 0.151|U 0.154 U
4-NITROTOLUENE 0.151|U 0.146(J PQU
HMX 0.151|U 0.154|U
NITROBENZENE 0.151|U 0.154|U
NITROGLYCERIN 0.377|U 0.385(U
NITROGUANIDINE 5|UJ C 5/UJ o]
RDX 0.151|U 0.49|J Qu
TETRYL 0.151|U 0.154{U
1 of 1

8/29/2011



$435B013-0603

PROJ_NO: 00771 NSAMPLE S435B010-0709 S5438B015-0810
SDG: CTO114_001 LAB_ID 1106047-08 1106047-02 1106047-03
FRACTION: EXP SAMP_DATE [6/3/2011 6/3/2011 6/3/2011
MEDIA: SOIL QC_TYPE NM NM NM

UNITS MG/KG MG/KG MG/KG

PCT_SOLIDS [81.7 84.1 85.0

DUP_OF
PARAMETER RESULT VQL |QLCD RESULT VQL |QLCD RESULT vVQL |QLCD
1,3,5-TRINITROBENZENE 0.0396|U 0.0367|U 0.0381|U
1,3-DINITROBENZENE 0.0396|U 0.0367 U 0.0381|U
2,4, 6-TRINITROTOLUENE 0.0396|U 0.0367|U 0.0381|U
2,4-DINITROTOLUENE 0.03%6|U 0.0367|U 0.0381|U
2,6-DINITROTOLUENE 0.0396|U 0.0367 U 0.0381|U
2-AMINO-4,6-DINITROTOLUENE 0.0396 (U 0.0367|U 0.0381|U
2-NITROTOLUENE 0.0396|U 0.0367|U 0.0381 U
3-NITROTOLUENE 0.0396|U 0.0367 U 0.0381|U
4-AMINO-2,6-DINITROTOLUENE 0.0396|U 0.0367|U 0.0381|U
4-NITROTOLUENE 0.0396|U 0.0367|U 0.0381|U
HMX 0.0396|U 0.0367|U 0.0381|U
NITROBENZENE 0.0386|U 0.0367|U 0.0381 U
NITROGLYCERIN 0.198|U 0.183|U 0.19|U
NITROGUANIDINE 0.345|U 0.435|U 0.417|U
RDX 0.0396|U 0.0367|U 0.0381|U
TETRYL 0.0396|U 0.0367|U 0.0381|U
10f1

7/26/2011



PROJ_NO: 00771 NSAMPLE S43SB010-0708 S543SB013-0603 S$43SB015-0810
SDG: CTO114_001 LAB_ID 1106047-08 1106047-02 1106047-03
FRACTION: MISC SAMP_DATE |6/3/2011 6/3/2011 6/3/2011
MEDIA: SOIL. QC_TYPE NM NM NM
UNITS UG/KG UG/KG UG/KG
PCT_SOLIDS |[81.7 84.1 85.0
DUP_OF
PARAMETER RESULT VQL [QLCD RESULT VQL |QLCD RESULT VQL |QLCD
PERCHLORATE 245U 2.38|U 2.35|U
10f1

7/25/2011



PROJ_NO: 00771

NSAMPLE

S$43TW007-2327

$43TW007-2327-D

S$43TW009-2125

SDG: CTO114_001 LAB_ID 1106047-04 1106047-09 1106047-06
FRACTION: MISC SAMP_DATE  |6/3/2011 6/3/2011 6/3/2011
MEDIA: WATER QC_TYPE NM NM NM
UNITS UGIL UGIL UGIL
PCT_SOLIDS |0.0 0.0 0.0
DUP_OF
PARAMETER RESULT vaL  [aLeb RESULT valL |QLCD RESULT vaL  [QLeD
PERCHLORATE 0.2[u 0.2|u 0.2|U

1of 1

7/25/2011



Tetra Tech NUS INTERNAL CORRESPONDENCE

TO: R. SOK DATE: September 1, 2011
FROM: MEGAN CARSON COPIES: DV FILE
SUBJECT: INORGANIC DATA VALIDATION —-SELECT TOTAL AND FILTERED METALS,

ALKALINITY, CHLORIDE, CYANIDE, NITRATE-N, NITRITE-N, SULFATE,
SULFIDE, AND TOTAL ORGANIC CARBON

NSF INDIAN HEAD, CTO 114

SAMPLE DELIVERY GROUP (SDG) - CTO114-001

SAMPLES: 3/Soil/
S435B010-0709 S435SB013-0603
5435B015-0810

3/Water/
S43TW007-2327 S43TWO007-2327-D
S43TW009-2125

Overview

The sample set for NSF Indian Head, SDG CTO114-001 consists of three (3) soil environmental
samples and three (3) aqueous environmental. This SDG contained one field duplicate pair
S43TW007-2327/S43TW007-2327-D.

All samples were analyzed for total select metals, cyanide, and total organic carbon. Water
samples were also analyzed for alkalinity, chloride, nitrate-N, nitrite-N, sulfate, and sulfide.
Samples S43TW007-2327, S43TW007-2327-D, and S43TW009-2125 were also analyzed for
filtered select metals. The samples were collected by Tetra Tech NUS, Inc. on June 3, 2011 and
analyzed by Analytical Laboratory Services Inc. under Naval Facilities Engineering Service
Center (NFESC) Quality Assurance / Quality Control (QA/QC) criteria. Metals analyses were
conducted using SW846 method 6010C. Mercury analyses were conducted using SW846
methods 7471A and 7470. Chloride, nitrate, nitrite, and sulfate analyses were conducted using
EPA 300. Cyanide analyses were conducted using method SM9012A. Sulfide analyses were
conducted using method SM4500. TOC analyses were conducted using the Lloyd Kahn method.
Alkalinity analyses were conducted using method SM 2320B.

Summary

All analytes were successfully analyzed. The findings offered in this report are based upon a
general review of all available data. The data review was based on data completeness, holding
times, calibration data, laboratory method/preparation blanks, interference check sample (ICS)
results, matrix spike / matrix spike duplicate results, field duplicate pair, laboratory duplicate
precision, laboratory control sample (LCS) results, ICP serial dilution results, detection limits and
analyte quantitation.

Areas of concern with respect to data quality are listed below.
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Maijor Problems:
* None.

Minor Problems:

» The CRDL standard analyzed on 6/10/11 had a percent recovery < 90% for antimony and
arsenic and a percent recovery >110% for selenium. Samples S43SB010-0709, S43SB013-
0603, and S435B015-0810 were affected. Selenium results were not qualified as sample
results were non-detected. Positive results <2X CRDL and non-detected antimony and arsenic
results were qualified as biased low (L and UL, respectively) or estimated (J) due to conflicting
directional bias.

» The CRDL standard analyzed on 6/15/11 had a percent recovery >110% for aluminum and iron
and a percent recovery <90% for arsenic and selenium. Samples S43TW007-2327 (total),
S43TW009-2125 (total), S43TW009-2125 (filtered), and S43TW007-2327-D (total) were
affected. Positive less than 2X CRDL and non-detected arsenic, aluminum, and selenium
results were qualified as biased low (L and UL, respectively) or estimated (J) due to conflicting
directional bias. Iron results were not qualified as sample results were greater than 2X CRDL.

* The CRDL standard analyzed on 7/11/11 had a percent recovery >110% for arsenic, antimony
and cadmium and a percent recovery <90% for nickel. Samples S43TW007-2327 filtered) and
S43TW007-2327-D (filtered) were affected. Arsenic results were qualified as either biased high
(K) or estimated (J) due to conflicting directional bias. The nickel result for sample S43TW007-
2327-D was qualified as estimated (J) due to conflicting directional bias. No validation action
was warranted for antimony and cadmium as sample results were either >2X CRDL or non-
detected.

* The field duplicate pair S43TW007-2327/S43TW007-2327-D had a relative percent difference
or percent difference greater than the quality control limits for aluminum, barium, chromium,
cobalt, copper, lead, nickel, vanadium, and zinc. Filtered samples S43TW007-2327,
S43TW007-2327-D, and S43TW009-2125 were affected. Positive results were qualified as
estimated and non-detected results were qualified as estimated (UJ).

e The field duplicate pair S43TW007-2327/S43TW007-2327-D had a percent difference greater
than the quality control fimits for TOC. Samples S43TW007-2327, S43TW007-2327-D, and
S43TW009-2125 were affected. Positive results were qualified as estimated (J).

* Positive results < LOQ but > MDL were qualified as estimated (J).

Notes

The following contaminant was detected in the laboratory calibration blank at the following
maximum concentration:

Maximum Action
Analyte Concentration Level
TOC 0.344 mg/L 1.72 mg/L

An action level of 5X the maximum contaminant level has been used to evaluate sample data for
blank contamination. Sample aliquot and dilution factors, if applicable, were taken into
consideration when evaluating for blank contamination. Only water samples were affected. No
validation action was warranted as sample results were greater than the blank action limit.
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The CRDL standard analyzed on 6/4/11 had a percent recovery <90% for chloride. Samples
S43TW009-2125, S43TW007-2327 and S43TW007-2327-D were affected. No validation action
was warranted for chloride as sample results were either >2X CRDL or non-detected.

All soil and dissolved water samples were analyzed at a 2X dilution for metals (except mercury)
analyses.

Total water samples were analyzed at a 5X dilution for metals (except mercury)

Sample S43TW007-2327-D was not listed on the chain of custody but was included in the SDG

Executive Summary

Laboratory Performance: CRDL standard non-compliances resulted in the qualification of
sample results.

Other Factors Affecting Data Quality: Field duplicate pair non-compliances for aluminum,
barium, chromium, cobalt, copper, lead, nickel, vanadium, zinc, and TOC resulted in the
qualification of sample resulits.

The data for these analyses were reviewed with reference to Region Il modifications to the
"National Functional Guidelines for Inorganic Data Validation", April 1993, and the Department of
Defense (DoD) document entitled "Quality Systems Manual (QSM) for Environmental
Laboratories “(April, 2009).

The text of this report has been formulated to address only those problem areas affecting data
quality. -

Tetrg/Tech NUS
Megan Carson

/ TetraTéch NUS
/" Joseph A. Samchuck
Quality Assurance Officer

Attachments:
1. Appendix A - Qualified Analytical Results
2. Appendix B - Results as reported by the Laboratory

3. Appendix C - Support Documentation
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QUALIFIED ANALYTICAL RESULTS



Data Validation Qualifier Codes:

A
B

o

Co1

Z N X~ T T 6o mTmmo

z
<

NO2
NO3

N<Xs<c 4030 TO

Lab Blank Contamination

Field Blank Contamination

Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
GC/MS Tuning Noncompliance

MS/MSD Recovery Noncompliance

LCS/LCSD Recovery Noncompliance

tab Duplicate Imprecision

Field Duplicate Imprecision

Holding Time Exceedance

ICP Serial Dilution Noncompliance

GFAA PDS - GFAA MSA's r<0.995

ICP Interference - includes ICS % R Noncompliance
Instrument Calibration Range Exceedance

Sample Preservation Noncompliance

Internal Standard Noncompliance

Internal Standard Recovery Noncompliance Dioxins
Recovery Standard Noncompliance Dioxins
Clean-up Standard Noncompliance Dioxins

Poor Instrument Performance (e.g. base-line drifting)

Uncertainty near detection limit (< 2 x IDL for-inorganics and <CRQL for organics)
Other problems (can be any number of issues; e.g. poor chromatography,interferences,
etc.)

Surrogates Recovery Noncompliance
Pesticide/PCB Resolution

% Breakdown Noncompliance for DDT and Endrin
% Difference between columns/detectors >25% for positive results determined via
GC/HPLC

Non-linear calibrations; correlation coefficient r < 0.995
EMPC result

Signal to noise response drop
Percent solids <30%
Uncertainty at 2 sigma deviation is greater than sample activity



PROJ_NO: 00771

NSAMPLE

S43TW007-2327

S543TW007-2327-D

S$43TW009-2125

SDG: CTO114_001 LAB_ID 1106047-04 1106047-09 1106047-06
FRACTION: M SAMP_DATE |6/3/2011 6/3/2011 6/3/2011
MEDIA: WATER QC_TYPE NM NM NM

UNITS UG/L UG/L UG/L

PCT_SOLIDS |0.0 0.0 0.0

DUP_OF S$43TW007-2327
PARAMETER RESULT VQL |QLCD RESULT VQL |QLCD RESULT VQL |QLCD
ALUMINUM 23700 24300 13900
ANTIMONY 10U 10(U 10|U
ARSENIC 1.7(J CP 11.8(J cpP 13.8|L C
BARIUM 295 301 208
BERYLLIUM 2.53|J P 2.54|J P 1.99{J P
CADMIUM 25U 25(U 2.5(U
CHROMIUM 53.2 53.6 78.5
COBALT 28.3 29.6 11.41J P
COPPER 93.5 98.2 87
IRON 58200 58300 . 61300
LEAD 48.1 48.7 43.4
MANGANESE 610 618 485
MERCURY 0.261 0.25 0.0857|J P
NICKEL 23.1 23.8 15|L K
SELENIUM 6.25|UL C 6.25|UL C 6.25|UL C
SILVER 25|U 25|U 25U
THALLIUM 5\U 5/U 5(U
VANADIUM 80.2 82.2 64.8
ZINC 99.3 104 42

1 0of1

9/6/2011



PROJ_NO: 00771 NSAMPLE S$43TW007-2327 $43TWO007-2327-D S43TW009-2125
SDG: CTO114_001 LAB_ID 1106047-05 1106047-10 1106047-07
FRACTION: MF SAMP_DATE |6/3/2011 6/3/2011 6/3/2011
MEDIA: WATER QC_TYPE NM NM NM

UNITS UG/L UG/L UG/L

PCT_SOLIDS |0.0 0.0 0.0

DUP_OF S43TW007-2327
PARAMETER RESULT VQL |QLCD RESULT vaL |QLCD RESULT VvQL |QLCD
ALUMINUM 11400(J G 2740|J G 42.2|J CGP
ANTIMONY 4{U 4|\U 4|U
ARSENIC 717K C 2.86|J CcP 7.59|L ]
BARIUM 173|J G 106|J G 108|J G
BERYLLIUM 1.11(J P 11U 1{u
CADMIUM 11U 11U 11U
CHROMIUM 23.8|J G 5.59|J G 2{UJ G
COBALT 14.7|J G 712|J G 2.5(J GP
COPPER 38.9(J G 9.23|J G 4|1UJ G
IRON 48200 39900 47200
LEAD 18.7|J G 4.78|J G 1.5|UJ G
MANGANESE 550 472 475
MERCURY 0.0825(J P 0.2|1U 02U
NICKEL 12.7(J G 5.2{J CG 8.06|J G
SELENIUM 25|U 2.5V 2.5|UL C
SILVER 11U 1{uU 11U
THALLIUM 2|U 2|U 2|U
VANADIUM 38|J G 9.44|J G. 5|UJ G
ZINC 42.5(J G 12.2)J G 17.4(J G

1 of 1

9/6/2011



PROJ_NO: 00771

NSAMPLE

S$43SB010-0709

S435B013-0603

543SB015-0810

SDG: CTO114_001 LAB_ID 1106047-08 1106047-02 1106047-03
FRACTION: M SAMP_DATE |6/3/2011 6/3/2011 6/3/2011
MEDIA: SOIL QC_TYPE NM NM NM

UNITS MG/KG MG/KG MG/KG

PCT_SOLIDS |81.7 84.1 85.0

DUP_OF
PARAMETER RESULT VQL (QLCD RESULT vQL |QLCD RESULT vQL |QLCD
ALUMINUM 5970 2180 10600
ANTIMONY 0.956 {UL Cc 0.928{UL o] 0.932|UL Cc
ARSENIC 0.925|J cP 0.834|J CP 214|L C
BARIUM 30.8 19 148
BERYLLIUM 0.455|J P 0.295J P 0.844
CADMIUM 0.239{U 0.232|U 0.233|U
CHROMIUM 10 18.5 13.1
COBALT 2.54 1.47 417
COPPER 10 7.38 12.9
IRON 8670 4010 8630
LEAD 5.99 5.02 11.4
MANGANESE 11.5 23 10.3
MERCURY 0.0418(U 0.0368 (U 0.0364 (U
NICKEL 5.92 5.26 10.1
SELENIUM 0.597|U 0.58|U 0.583 (U
SILVER 0.239|U 0.232|U 0.233/U
THALLIUM 0.478{U 0.464 U 0.466|U
VANADIUM 12.7 7.53 20.1
ZINC 16.9 9.98 26.3
1o0f1

9/6/2011



PROJ_NO: 00771 NSAMPLE S43TW007-2327 S$43TW007-2327-D
SDG: CTO114_001 LAB_ID 1106047-04 1106047-09
FRACTION: MISC SAMP_DATE |6/3/2011 6/3/2011
MEDIA: WATER QC_TYPE NM NM
UNITS MG/L UG/L MG/L UG/L
PCT_SOLIDS |0.0 0.0 0.0 0.0
DUP_OF S43TW007-2327 S43TWO007-2327
PARAMETER RESULT VQL |QLCD RESULT vaQL |QLCD RESULT vQL |QLCD RESULT vQL |QLCD
ALKALINITY 27.4 41
CHLORIDE 41.7 41
CYANIDE 0.01|U 0.01{U
NITRATE-N 0.043J P 0.1{U
NITRITE-N 0.1U 0.1{U
PERCHLORATE 0.2\U 0.2|U
SULFATE 11.8 11.2
SULFIDE 1.82|U 1.85|U
TOTAL ORGANIC CARBON 1.86(J G 4.33|J G

10f2

9/6/2011



PROJ_NO: 00771

NSAMPLE

S43TW009-2125

SDG: CTO114_001 LAB_ID 1106047-06
FRACTION: MISC SAMP_DATE | 6/3/2011
MEDIA: WATER QC_TYPE NM
UNITS MG/L UGIL
PCT_SOLIDS |0.0 0.0
DUP_OF ~
PARAMETER RESULT vaL |QLep RESULT vaL |QLcD
ALKALINITY 418
CHLORIDE 54
CYANIDE 0.01[uU
NITRATE-N 0.1|u
NITRITE-N 0.1|u
PERCHLORATE 0.2{U
SULFATE 0.926]J P
SULFIDE 2|u
TOTAL ORGANIC CARBON 3.86J G

20of2

9/6/2011



PROJ_NO: 00771 NSAMPLE  [S43SB010-0709 S435B013-0603
SDG: CTO114_001 LAB_ID 1106047-08 1106047-02
FRACTION: MISC SAMP_DATE |6/3/2011 6/3/2011
MEDIA: SOIL QC_TYPE  |NM NM
UNITS MG/KG UGIKG MG/KG UG/KG
PCT_SOLIDS [81.7 81.7 84.1 84.1
DUP_OF _
PARAMETER RESULT  [vaL [aLcb RESULT  [vaL [aLcD RESULT  [vaL [aLcD RESULT  [vaL [aLcD
CYANIDE 0.266|U 0.268[U
PERCHLORATE 2.45|U 2.38|U
TOTAL ORGANIC CARBON 702|J P 1100 P

1of2

9/6/2011



PROJ_NO: 00771 NSAMPLE S43SB015-0810
SDG: CTO114_001 LAB_ID 1106047-03
FRACTION: MISC SAMP_DATE |6/3/2011
MEDIA: SOIL QC_TYPE NM
UNITS MG/KG UG/KG
PCT_SOLIDS |85.0 85.0
DUP_OF
PARAMETER RESULT vaL |QLcp RESULT vaL  [aLep
CYANIDE 0.272|U
PERCHLORATE 2.35|U
TOTAL ORGANIC CARBON 828J P

20f2

9/6/2011



Tetra Tech NUS INTERNAL CORRESPONDENCE

TO: R. SOK DATE: AUGUST 9, 2011

FROM: MICHELLE'L. ALLEN COPIES: DV FILE

SUBJECT: INORGANIC DATA VALIDATION — TOTAL AND DISSOLVED METALS/CN/TOC/
PERCHLORATE

NSF INDIAN HEAD, CTO 114
SDG CTO114_002

SAMPLES: 6/Soil/METALS/CN/TOC/PERCHLORATE

S43SB008-0608 S438B009-0608 S5435B011-0709
S43SB011-0709-D S543SB014-0709 5435SB016-0608

2/Aquecus/TOTAL AND DISSOLVED METALS/CN/PERCHLORATE
S43TwW08 2832 S43RB01-20110605
Overview

The sample set for NSF Indian Head, CTO 114, SDG CTO114_002 consisted of six (6) soil environmental
samples, one (1) aqueous environmental sample, and one (1) rinsate blank. All eight (8) samples were
analyzed for select metals, cyanide and perchiorate. The six (6) soil samples were analyzed for Total
Organic Carbon (TOC). The two (2) aqueous samples were analyzed for dissolved metals. One field
duplicate pair was included in the sample delivery group (SDG): S43SB011-0709/843SB011-0709-D.

The samples were collected by Tetra Tech on June 4 and 5, 2011 and analyzed by Empirical Laboratories.
All analyses were conducted in accordance with SW-846 Methods 6010C, 7470A, 7471A, 9012A, 6850 and
Lloyd Kahn analytical and reporting protocols.

The data contained in this SDG were validated with regard to the following parameters: data completeness,
holding times, calibration data, ICP/MS tune, laboratory method/preparation blanks, Interference Check
Sample (ICS) results, Matrix Spike/Matrix Spike Duplicate (MS/MSD) results, field duplicate precision,
Laboratory Control Sample (LCS) results, laboratory duplicate results, ICP serial dilution results, detection
limits and analyte quantitation. Areas of concern are listed below.

Major
No major issues were identified.
Minor

¢ The low concentration calibration verifications performed on instrument LCMS1 on 06/24/11 @
16:33 and on 6/25/11 @ 07:29 exceeded the laboratory’'s 30% quality control limit for the
perchlorate analysis. All samples were affected. The positive and non-detected results were
qualified as estimated, (J) and (UJ), respectively, due to conflicting directional bias.

* The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for selenium was less
than the 90% quality control limit. All soil samples were affected. The non-detected results
reported for selenium were qualified as biased low, (UL). The positive results less than 2X CRDL
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reported for selenium were qualified as estimated, (J), as a result of conflicting noncompliances.

The CRDL %Rs for arsenic and selenium were less than the 90% quality control limit affecting the
total and dissolved aqueous samples. The non-detected results reported for arsenic and
selenium were qualified as biased low, (UL). The positive results less than 2X CRDL reported for
arsenic were qualified as estimated, (J), as a result of conflicting noncompliances. '

The CRDL %R for iron was greater than 110% quality control limit affecting the total and dissolved
aqueous samples. The positive results less than 2X CRDL for iron were qualified as biased high,
(K).

The Matrix Spike/Matrix Spike Duplicate (MS/MSD) samples had Percent Recoveries (%Rs) less
than 10% for the analyte, antimony. The laboratory took corrective action and performed a post
digestion spike which yielded an acceptable %R. All the soil samples were affected. The non-
detected results reported for antimony in these samples were qualified as biased low, (UL).

The MS/MSD %Rs for manganese were above the upper quality control limit. In addition, the
MSD %Rs for chromium, vanadium, and zinc were above the upper guality control limit. The post
digestion spike yielded acceptable %Rs for these analytes. All soil samples were affected. Only
positive results were reported for these analytes in the affected samples and the positive results
were qualified as biased high, (K), with the exception of the vanadium results. All vanadium
results were qualified as estimated, (J), due to conflicting directional bias.

The Matrix Spike/Matrix Spike Duplicate (MS/MSD) samples had Percent Recoveries (%Rs) less
than 10% for the analyte, antimony. The laboratory took corrective action and performed a post
digestion spike which yielded an acceptable %R. All the soil samples were affected. The non-
detected results reported for antimony in these samples were qualified as rejected, (UR).

The MS/MSD %Rs for perchlorate were above the upper quality control limit. All soil samples
were affected. The positive results reported for perchlorate in samples, S43SB008-0608,
S43SB011-0709, and S43SB011-0709-D, were qualified as estimated, (J), due to conflicting
directional bias. No action was taken for the affected non-detected results.

The Relative Percent Differences (RPDs) for arsenic, barium and vanadium were greater than the
50% quality control limit in the field duplicate pair, S43SB011-0709/S43SB011-0709-D. The
positive results reported for these analytes were qualified as estimated, (J).

Positive results reported below the Level of Quantitation (LOQ) but above the Detection Limit (DL)
were qualified as estimated, (J).

The interfering analyte, aluminum, was present in all soil samples at concentrations comparable to the
concentration of aluminum in the Interference Check Sample (ICS) solution analyzed on 06/17/11.
Cadmium, copper, manganese, and/or zinc were present in the ICS solution at a concentration that
exceeded the absolute value of the DL. No validation action was warranted as no interference effects
were present.

The interfering analyte, iron, was present in all soil samples at concentrations comparable to the
concentration of iron in the Interference Check Sample (ICS) solution analyzed on 06/17/11. Cadmium,
copper, manganese, and/or zinc were present in the ICS solution at a concentration that exceeded the
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absolute value of the DL. No validation action was warranted as no interference effects were present.

The CRDL %R for cadmium was greater than the 110% quality control limit affecting the soil samples. No
validation actions were warranted as all sample results were non-detects.

The CRDL %R for lead was less than the 90% quality control limit. All soil samples were affected. No
validation actions were necessary because all sample results were greater than 2X CRDL.

The CRDL %R for aluminum was greater than the 110% quality control limit affecting the total and
dissolved aqueous samples. No validation action was warranted as all sample results were either non-
detects for were greater than 2X CRDL.

Perchlorate was detected in the duplicate sample, S435B011-0709-D, but not in the environmental
sample, S435B011-0709. No action was necessary in the field duplicate pair because the difference
between the positive and non-detected result was less than 4X the LOQ.

The laboratory stated that LOQ was raised for silver and/or thallium in the soil samples due to
interference. :

The sample below was analyzed at the following dilution:

Sample Analyte Dilution
S43TW08 2832 All Metals except 5X
Mercury

Non-detected results were reported to the Limit of Detection (LOD).

Executive Summary

Laboratory Performance: Two low concentration calibration verifications exceeded the quality control limit
in the perchlorate fraction, affecting all samples. Several CRDL %Rs were outside the 90 - 110% quality
control limits.

Other Factors Affecting Data Quality: The MS/MSD %Rs for antimony were below 10% resulting in the
qualification of the soil sample results. High MS/MSD %Rs were noted for chromium, manganese,
vanadium, zinc, and perchlorate. Field duplicate imprecision was noted for arsenic, barium and vanadium.
Positive results reported below the LOQ but above the DL were estimated.
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The data for these analyses were reviewed with reference to Region Il modifications to the "National
Functional Guidelines for Inorganic Data Validation" (April 1993), and the Department of Defense (DoD)
document entitled "Quality Systems Manual (QSM) for Environmental Laboratories” (April 2009).

Tetra Tech NUS
Michelle L. Allen

Chemist/Data Validator

Tetra Tech NUS
Joseph A. Samchuck
Quality Assurance Officer

Attachments:

Appendix A — Qualified Analytical Results

Appendix B — Results as Reported by the Laboratory
Appendix C — Support Documentation
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Qualified Analytical Results



Data Validation Qualifier Codes:

A

O o

Cco1

Z2 < rXC I omTmog

NO1
NO2
NO3

N<XXsSsS<c-H0wIO IO

Lab Blank Contamination

Field Blank Contamination

Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
GC/MS Tuning Noncompliance

MS/MSD Recovery Noncompliance

LCS/LCSD Recovery Noncompliance

Lab Duplicate Imprecision

Field Duplicate Imprecision

Holding Time Exceedance

ICP Serial Dilution Noncompliance

GFAA PDS - GFAA MSA's r<0.995/ICP PDS Recovery Noncompliance

ICP Interference - includes ICS % R Noncompliance

Instrument Calibration Range Exceedance

Sample Preservation Noncompliance

Internal Standard Noncompliance

Internal Standard Recovéry Noncompliance Dioxins

Recovery Standard Noncompliance Dioxins

Clean-up Standard Noncompliance Dioxins _

Poor Instrument Performance (e.g. base-line drifting)

Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
Other problems (can encompass a number of issues; e.g. chromatography,interferences, etc.)
Surrogates Recovery Noncompliance

Pesticide/PCB Resolution

% Breakdown Noncompliance for DDT and Endrin

% Difference between columns/detectors >25% for pagitiva results determined via GC/HPLC
Non-linear calibrations; correlation coefficient r < 0.995

EMPC result

Signal to noise response drop
Percent solids <30%
Uncertainty at 2 sigma deviation is greater than sample activity



PROJ_NO: 00771

NSAMPLE

5435B008-0608

5435B009-0608

5435B011-0709

$435B011-0709-D

SDG: CTO114_002 LAB_ID 1106067-03 1106067-02 1106067-04 1106067-05
FRACTION: M SAMP_DATE |6/4/2011 6/4/2011 6/4/2011 6/4/2011
MEDIA: SOIL QC_TYPE NM NM NM NM

UNITS MG/KG MG/KG MG/KG MG/KG

PCT_SOLIDS |86.5 83.9 82.7 83.4

DUP_OF S543SB011-0709
PARAMETER RESULT VQL |QLCD RESULT VQL |QLCD RESULT VQL |QLCD RESULT vaL |QLCD
ALUMINUM 5890 8690 8040 7100
ANTIMONY 0.469 UL D 0.472|UL D 0.474 UL D 0.461|UL D
ARSENIC 1.53(J G 3.01(J G 2.25(J G 524|J G
BARIUM 28.2|J G 51.1|J G 39.6|J G 16.7|J G
BERYLLIUM 0.361 0.777 0.557 0.613
CADMIUM 0.117|U 0.118|U 0.119|U 0.115}U
CHROMIUM 8.03|K D 156.81K D 13.3|K D 14.5|K D
COBALT 3.36 5.28 6.12 513
COPPER 4.8 14 8.13 11.6
IRON 9430 14500 9380 15500
LEAD 5.34 11.6 9.23 9.19
MANGANESE 233K D 16.9|K D 28.6|K D 30|K D
MERCURY 0.01281J P 0.0347 (U 0.0292|U 0.0383|U
NICKEL 6.02 10.3 10.4 9.5
SELENIUM 0.293|UL C 0.343|J P 0.223J P 0.258|J P
SILVER 0.117|U 0.118|U 0.1191U 0.115{U
THALLIUM 0.235|U 0.472|U 0.474|U 0.461/U
VANADIUM 11.3(J DG 2711 DG 16.4|J DG 29.91J DG
ZINC 18.8|K D 35.7/K D 27.8|K D 314K D
10f2 8/3/2011



PROJ_NO: 00771

NSAMPLE

5435B014-0709

$43SB016-0608

SDG: CTO114_002 LAB_ID 1106067-06 1106067-09
FRACTION: M SAMP_DATE  |6/4/2011 6/5/2011
MEDIA: SOIL QC_TYPE NM NM

UNITS MG/KG MG/KG

PCT_SOLIDS [85.9 85.1

DUP_OF
PARAMETER RESULT vaL  [QLeD RESULT vaL [aLcp
ALUMINUM 12300 9680
ANTIMONY 0448[UL |D 0454[UL  [D
ARSENIC 2.48]J G 1.19]J G
BARIUM 115[J G 55.4]J G
BERYLLIUM 0.855 0.675
CADMIUM 0.112|u 0.113[U
CHROMIUM 157|K D 14.2|K D
COBALT 5.45 5.29
COPPER 15.3 10.4
IRON 10600 8290
LEAD 13.3 9.87
MANGANESE 171K D 9.75|K D
MERCURY 0.0133[J P 0.0388|U
NICKEL 1.8 9.09
SELENIUM 028/uL  |c 0.284|UL  |C
SILVER 0.112[U 0.113]U
THALLIUM 0.392[U 0.454 U
VANADIUM 20.3[J DG 12.6]J DG
ZINC 46.8|K D 36.2|K D
202

8/3/2011



PROJ_NO: 00771 NSAMPLE S43RB01-20110605 S43TW08 2832
SDG: CTO114_002 LAB_ID 1106067-10 1106067-07
FRACTION: M SAMP_DATE  |6/5/2011 6/5/2011
MEDIA: WATER QC_TYPE NM NM

UNITS UG/L UGIL

PCT_SOLIDS

DUP_OF
PARAMETER RESULT VQL [QLCD RESULT VQL |QLCD
ALUMINUM 25U 21500
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