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Background 

On December 27, 1990, Thomasville Furniture Industries, 
Incorporated (TFI) discovered a drum believed to contain a solvent 
material in an excavation located in the parking lot of the Lenoir, 
North carolina facility. ENSCI Corporation was contracted by 
Thomasville Furniture Industries to perform an initial assessment 
of the area where the druni was located. The assessment was 

·completed and ENSCI's June 24~ 1991 Phase I Assessment Report was 
generated. 

subsequent to the Phase I investigation, TFI conducted a Phase II 
investigation at the Lenoir facility. The Phase II work was divided 
into two tasks. 

A brief description of the two tasks follows. 

Task I 

Task I included composing a detailed definition of any plume by 
soil gas analysis,·and the location of any potential buried caches 
of drums. ENSCI conducted a three-step process to complete Task I: 

• delineate possible trench locations and possible buried 
drum caches using ground-penetrating radar 

• define soil gas anomalies using Petrex sampling tubes 
(initial horizontal extent) 

• determine contaminant identity and estimated 
concentration by referencing the soil gas anal~{sis to 
ground~later data generated in the Phase I Site Assessment 
and Task II of this investigation. 

Task II 

Task II included the re-sampling of (1) existing monitoring wells, 
(2) stream sediment, and (3) stream water. A library search test 

. for a variety of contaminants indicated that some of the monitoring 
wells possessed up to 20 semi-volatile organic compounds. Based on 
the data it provided, ENSCI developed the following testing 
criteria for all samples acquired during Phase II: 

• EPA Method BOBO-Polychlorinated Biphenyls (PCBs) 

• EPA Method 9020-'rotal organic Halogen 
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• Polar and Non-Polar Hydro9arbqns by IR 
:. ·~·:; ;' :;·~·? . /·.~--~·-':·~~~---;: ~'i-~. 

• Total Petroleum llydrocarb'ons·by IR 

• EPA Method 9070-0il and Grease 
• Flash Point 
• Isopropanol and n-Butyl Alcohol by GC/FID Methodology 

In addition, wells #1, #5, #6, and #7 were analyzed for organics 
using EPA Methods 624 and 625. 

Discussion 

Three independent investigations, Sub-surface Interface Radar 
survey (SIRS), Petrex soil Gas Analysis, and sampling of monitoring 
wells and Blair Fork creek have provided data necessary to 
establish that two apparently independent areas have been impacted 
at the TFI facility. 

The two impacted areas are along the northern and central/south
central portions . of the western property boundary of the TFI 
facility. The central/south-central ·impacted area may be 
potentially associated with the past practice of drum burial. The 
northern impacted area is apparently associated with an upgradient 
source unrelated to TFI. The upgradient area has been primarily 
delineated through soil.gas analysis, though supportive analytical 
results were also-generated. 

The northern area contaminant was identified as toluene based on 
soil gas survey results. No ground\vater data is presently available 
for the area due to a. lack of monitoring wells. However, a large 
source of toluene and a variety of other contaminants has been 
identified immediately upgraqient ~f the TFI facility. 

Identification of Potential Sources 

To identify potential sources of contamination (one goal of the 
Phase II Assessment) , ENSCI has ·taken into consideration the 
possibility that some or all of the detected contaminants 
originated upgradierit or upstream of TFI property. Based on 
information gathered from the State Superfund Section, it appears 
that the Reliance facili·ty is the primary suspected source of 

· upgradient contamination. · 

Much of this information came from a State investigation which 
followed complaints by construction workers who noticed strong 
odors in soils. The workers were excavating soils during rebuilding 
of the bridge across Blair Fork Creek. Samples collected by the 
North carolina Solid Waste Management Section in connection with 
the investigation tested positive for total xylene, ethylbenzene,. 
and toluene. The investigation concluded that " ••• investigative 
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work during 1987 and 1988 has shown that soil still contains levels 
as high as 211,597 mgfkg total ·,Xylenei-· SB 1 688 mgfkg ethylbenzene, 
and s, 146 mg/kg toluene·. 'Grourid.~at:er and surface water 
contamination has also been shown to still e>:ist at the site.". 

Chemicals reportedly present at the Reliance facility include 
styrene, . methanol, ethanol, isopropanol, methyl ethyl ketone, 
butanol, methyl isobutyl ketone, and glycol . ether. Due to the 
juxtaposition of TFI and Reliance, and the hydraulically 
downgradient position ·of TFI, it was determined that the TFI 
facility may have been impacted by a Reliance/Whittaker plume(s.) 
migrating with.the shallow groundwater. 

Conclusions 

Based on the results of the SIRS investigation, Petrex survey, and 
analytical work, the following conclusions can be.drawn: 

• SIRS data indicates several linear alignments of 
hyperbolic reflections, but a very random pattern also 
exists in the northern area of high target density. 

• SIRS detected targets are on the order of 200+ individual 
hyperbolic reflections Hith 50% coverage of the suspect 
area. Due to SIRS limitations, this value only represents 
the uppermost or first target encountered. 

• The detected.materials are a combination of petroleum 
hydrocarbons and widespread, low-level halogenated 
compounds. ' 

• Soil gas anomalies indicate a plume composed almost 
exclusively of toluene is present well north of SIRS 
clusters, possibly indicating a source near/at the 
Reliance facility. 

• Soil gas plume definition, groundwater plume definition 
and impacted,soil delineation has not been completed to 
the southfsouthHest along Blair Fork creek. 

• The North carolina State Superfund Section reports 
indicate the Reliance facility is fraught with plumes of 
widely disparate chemicals that impact Blair Fork creek, 
groundwater, and soil to an undetermined extent. 

. . . ........ .. . . - :• .. ' ........ ,.. . .. 
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1. Background 
'~ '''I .,. 

On December 27, 1990, Thomasville Furniture Industries, 
Incorporated (TFI) discovered a drum believed to contain a solvent 
material in an excavation located in the parking lot of the Lenoir, 
North Carolina facility (see Figure 1) • Subsequent to the discovery 
of the buried drum, Mrs. Sherry Stookey, TFI's Environmental 
Compliance and Inspection supervisor, immediately contacted Keith 
Masters in the Mooresville Regicmal Office of the North Carolina 
Department of Environment, liealth and Natural Resources, Division 
of Environmental Management. on January 2, 19 91, TFI' s legal 
representative, Mr. Howard Grubbs, gave notice to the state 
Superfund Section, Division of Environmental Management, and the 
Site Assessment Division at the U.S. EPA, Region IV. 

In mid-February, 1989 (prior to this incident), TFI had submitted 
notification to the state of an Inactive Hazardous Substance or 
Waste Disposal Site. The TFI site is listed in 

• us EPA, Region Four 
Wastelan (January 23, 1991) 
PRGM02: Pre Remedial/Federal Facility Report (Report 20) 
Reference # 02808 · 

• NCDEHNR 
Superfund Section (February, 1991) 
Inactive Hazardous Waste Site Priority List 

• NCDEHNR 
Division of -Solid Waste Management 
Superfund Section (February, 1991) 
North Carolina Inadtive Hazardous Sites Inventory 
Site Priority List 

ENSCI Corporation was contracted by 'l'homasville Furniture to 
perform an initial assessment of the area where the drum was 
located. To initiate the Phase I investigation, ENSCI Corporation 
implemented a drilling program designed to assess the area where 
the buried drum was discovered. 'rhis investiqa tion consisted of 
the installation of eight (8) ·monitoring wells -in the proximity of 
the area potentially impacted. The installation of the monitoring 
wells revealed that · the suspected area lies "Ti thin alluvium 
deposited by Blair Fork Creek. This alluvium mantles weathered 
saprolite lying stratigraphically below (see Idealized Geology 
Figure). The saprolite is derived from the weathering of geologic 

. materials, identified in the-Preliminary Explanatory Text for the 
1985 Geologic Map of North Carolina, as medium to coarse-grained, 
thickly layered gneissic biotite granit~ to ·quartz diorite with 
biotite gneiss and schist, hornblend gneiss, amphibolite, and meta-

. gabbro. Field observations indicated the presence ·of biotite schist 
and possibly amphibolite in split spoon samples recovered during 
monitoring well installation. 

-1-
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I .. :,_:.,'_··,:· Four monitoring wells were installed along the sides of the 
_·, .. ,;._··~;;.~_:'.suspected area in positions that w.ere.- estimated to extend well. 
- .. : :_: .. . · beyond the perimeter of the·· ai:"ecl" 'wlieref: drums were potentially 

I
. · ·· ·' buried. These wells were generally installed to a depth below the 

· interface boundary of the Blair Fork Creek sediment package and 
- :: · .·.saprolite material lying stratigraphically below. Two deep 

monitoring wells were installed in a Type III configuration 

-1 . hy~raulically upigra~ient and downgradient of the suspected area; 
adJacent to mon tor1ng wells #2 and #5, respectively (see Figure 
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12). The deep wells· were installed to assess the vertical 
distribu~ion of any potential contaminants sourced from the suspect 
area. 

Two monitor~ng wells were installed to establish upgradient 
background groundwater (water) quality at the facility. Monitoring 
well #1 l-Tas installed in the most upgradient position with respect 
to the suspected area, but the position did not encounter sediments 
deposited by Blair Fork Creek. As a result, it was decided to 
install an additional upgradient background monitoring well (MW #6) 
in a position that would encounter the sediment package deposited 
by the creek (see Figure 1) • The second upgradient background water 
quality well did intersect the Blair Fork Creek sediment package. 

The monitoring wells were installed and developed, stabilized for 
48 hours, purged, and sampled for volatile organic compounds, semi
volatile organic compounds, and me·tals by ICP using EPA Methods 
624, 625, and 200.7; respectively. In the process of sample 
acquisition, a visible sheen was noted on groundwater samples 
recovered from monitoring wells #2 and #4. Monitoring wells #3, 
#5, #6, and #8 all possessed faint to strong odors of organic 
chemical contamination. 

As seen in Table 3, analytical results for volatile and semi
volatile organic chemical compounds, tested using the Target 
Compound List, indicate the presence of a variety of constituents 
at levels in excess of NCAC Subchapter 2L standards. The Table 
also indicates the presence of organic chemicals for which there is 
no listed standard. By NCAC Subchapter 2L, when there is no listed 
standard in Subchapter 2L, the s·tandard is set at the detection 
limit of the respective test method or .1 ppm for acetone and .005 
ppm for naphthalene, 2 methylnaphthalene, and Bis (2-ethylhexyl) 
Phthalate. 

Based on the potentiometric surface, it is apparent that Blair Fork 
Creek has a very strong influence on the localized shallow aquifer 

. (see Cross Section A-A1). The creek is a manifestation of the 
shallow groundwater table at the surface and stream fluctuations 
due to high rainfall or periods of low rainfall will strongly 
influence the local observed hydraulic head {see Idealized Geology 
Figure). 

-2-
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This Phase II Assessment Report is intended to supplement data 
generated in the Phase I investigation. 

2. Scope of Work 
I 

Subsequent to the Phase I investigation, TFI undertoe){ a Phase II 
investigation at the Lenoir facility. The Phase II Site Assessment 

. targeted the following goals: 

. • Perform additional groundwater sampling with respect to 
library search results generated by AnalytiKEM, Incorporated 
for ENSCI Corporation. 

• Acquire samples of sediment and water from Blair Fork creek, 
upgradient and downgradient of the TFI facility. Test samples 
using parameters defined by the Phase I library search 
results. 

• Make initial determination of the horizontal extent of the 
area impacted by a potential drum burial site, including 
potential drum cache locations and related contaminant levels. 

To accomplish the above goals, the work was divided into two tasks. 
Task I included the detailed definition of any plume by soil gas 
analysis and the location of potential buried caches of drums. Task 
II included the re-sampling of existing monitoring wells, stream 
sediment, and stream water. 

ENSCI Corporation personnel mobilized to the Lenoir facility in 
September, 1990 to implement. the ,.,ork. A brief description of the 
work follows: 

2.1 Task I summary 

The ~oals of Task I include initial definition of the horizontal 
extent of the area impacted by any potential drum burial site, 
location of any potential drum burial caches, and estimation of 
contaminant identity and concentrations in soil. To accomplish 
these goals, ENSCI conducted a three-step process 

• define soil gas anomalies using Petrex sampling tubes (initial 
horizontal extent) 

• delineate possible trench locations and possible buried drum 
caches using ground-penetrating radar, and 

• determine contaminant identi·ty and estimated concentration by 
referencing the soil gas analysis to groundwater data 
generated in the Phase I Site Assessment and •rask II of this 
scope of work. 

-3-
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2.2 Task II summary 

The library search in ENSCI's Phase I Assessment tested for a wide 
· variety of potential volatile and semi-volatile contaminants. One 

·of the purposes of the search "tas to better define testing criteria 
for future· sampling. Defining target compounds allows greater 
economy and accuracy of future sample testing. 

The library search indicated that some of the monitoring wells 
possessed up to 20 semi-volatile organic compounds. Based on the 
data it provided, ENSCI developed the following testing criteria 
for all monitoring wells: 

.. 
• EPA Method 8080-Polychlorinated Biphenyls {PCBs) 

• EPA Method 9020-Total Organic Halogen 

• Polar and Non-Polar Hydrocarbons by IR 

• Total Petroleum Hydrocarbons by IR 

• EPA Method 9070-0il and Grease 

• Flash Point 

• Isopropanol and n-Butyl Alcohol by GC/FID Methodology 

In addition, wells #1, #5, #6, and #7 were analyzed for organics 
using EPA Methods 624 and 625. 

Samples of creek water and creek sediment were obtained from Blair 
Fork Creek at the TFI facility. These samples were obtained 
hydraulically upgradient, parallel, and downgradient from the 
suspected drum burial site. The samples were analyzed using the 
above-mentioned analyses. 

3. Identification of Potential Sources 

During the Phase I investigation, ENSCI personnel performed a 
survey of several industrial properties surrounding the TFI 
facility. These surveys included a walk-through (along the railroad 
tracks), and visual inspection of the Reliance facility. It is 
located at 1713 Main Street, NW, in Lenoir (NCD053009510). The 
inspection revealed the presence of an interceptor trench sub
parallel to Blair Fork Creek. 'rhis trench, and the Reliance 
property, lie immediately upgradient of TFI. Conversations with TFI 
.employees and management indicated significant environmental 
problems were known to have existed at the Reliance site in the 
past. As a result, TFI reviewed available records at the State 
Superfund Branch in Raleigh, North Carolina. 

-4-
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The records search yielded significant information about the 
Reliance .. facility. This information included a December, 1988 Site 
Investigation Report, generated by the Superfund Branch, Solid 
Waste Management Section, North Carolina Division of Health 
Services. The Superfund Branch report was generated out of a Solid 
Waste Management response to complaints received during the 
rebuilding of the Main Street Bridge during 1987. The Main Street 

.Bridge lies hydraulically downgradient of the Reliance facility, 
crosses Blair Fork Creek, and separates TFI/Reliance property. 

The complaints received by the North Carolina Division of Solid 
Waste Management were made by· construction workers who noticed 
strong odors in soils they were excavating. In response, Mr. Larry 
Fox, with the NC Solid Waste Management Section, collected soil 
samples along Blair Fork Creek that tested positive for total 
xylene, ethylbenzene, and toluene. The ensuing state investigation 
concluded that 11 ••• investigative work during 1987 and 1988 has 
shown that soil still contains levels as high as 211,597 mg/kg 
total xylene, 58,688 mgfkg ethylbenzene, and 5,146 mg/kg toluene. 
Groundwater and surface water contamination has also been shown to 
still exist at the site.". 

The 1988 site Investigation Report indicated a historical use of 
the Reliance facility property, by various chemical manufacturers, 
that dated to at least 1967. The various chemical manufacturers 
include: from oldest to youngest, American Petrochemical Company (? 
to 1967), Whittaker Coatings and Chemicals (1967-1980), and 
Reliance Universal of Kentucky, Incorporated (1980-Present). The 
report also includes a summary of historical releases at the 
facility. Among the known releases discussed in the report, there 
is a summary of activity that dates to the mid-197os. Apparently, 
in 1975, five municipalities drawing water from the catawba River, 
up to 20 miles downstream of the Reliance facility, began to 
register complaints about the "obnoxious taste and odor of their 
drinking water". Systematic sampling by the EPA and state 
identified the contaminant as 2-ethyl, 4-methyl, 1, 3-dioxolane. The 
contaminant source was traced to the present Reliance facility (at 
that time Whittaker Chemicals and Coatings) following the 
determination that the source of the dioxolane was Lenoir's Lower 
Creek wastewater treatment plant.' A subsequent investigation, 
performed at the ReliancefWhi ttaker facility indicated on-site 
dioxolane, toluene, acetone, and " ••• other compounds as well.". The 
report states "At several loriations along Blair (sic) Fork Creek, 
shallow auger holes revealed levels of pure xylene. 11 • other organic 
chemical compounds reportedly detected at the Reliance/Whittaker 

.facility include: trichloroethylene, tetrachloroethylene, and 
benzene compounds. Chemicals reported to be potentially present at 
the Reliance facility include: styrene, methanol, ethanol, 
isopropanol, methyl ethyl ketone, butanol, methyl isobutyl ketone, 
and glycol ether. 

-5-
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The 1988 report indicates ·that. a remedial effort occurred from 
1977-1980 at the Whittaker facllit}'; prior to the acquisition of 
the property by Reliance. From information generated during the 
1987-1988 investigation, it is apparent that remedial measures 
taken by Whittaker which ceased in 1980 have failed to mitigate 
organic chemical cont,amination. 

To identify potential sources of contamination, one goal of a Phase 
II Assessment, ENSCI has taken into consi.deration the possibility 
that some or all of the contaminants detected originated upgradient 
or upstream of TFI property. Based on information gathered from the 
Superfund Section and this investigation,'ENSCI has identified the 
Reliance facility as the primary suspected source of contamination 
upgradient of the TFI facility. 

4. SUb-surface Xnterface Radar survey 

In an effort to delineate any potential drum cache and possible 
trench locations, ENSCI subcontracted Geophysical survey Systems, 
Incorporated, ·in North Salem, New Hampshire, to perform a Sub
Surface Interface Radar survey (SIRS) at the TFI site. The SIRS was 
performed on September 27, 1991 and September ·28, 1991. It was 
conducted over the grid area established for the soil gas survey 
(see Figure 2). 

4.1 SIRS Methodology 

The SIRS is performed by towing the instrument transducer along the 
grid lines established by a professional surveyor (see Appendix A). 
The area, as seen in Figure 3, was approximately 150 feet by 500 
feet. The SIRS profiles were performed on a grid with 10-foot 
spacings throughout the primary investigation area, and 50-foot 
spacings elsewhere (see Figure 2). The Geophysical Survey Systems, 
Inc. representatives brought two instrument antennas to the TFI 
facility. The antennas included a Model 3102 (500 megahertz) and a 
Model 3105AP (300 megahertz) transducer. Both of these transducers 
were-tested on the first day of surveying at the TFI Facility. The 
Model 3105AP (300 megahertz) transducer achieved the greatest 
penetration without losing significant resolution. A time scale of 
100 nanoseconds was_utilized for the entire survey, with a maximum 
potential penetration depth of 10-15 feet. In the areas 
investigated, the penetration depth with the SIRS was approximately 
7 feet. 

The SIRS profiles generated by Geophysical Survey Systems, Inc. 
were electronically encoded on dat~ sheets scaled to the 50-foot 
grid points, or other landmarks. The grid marks were annotated on 
the recorded profiles to get a data horizontal scale. The speed of 
data acquisition in the field_was approximately two miles per hour 
and 32 scans per second, or approximately one scan every 1.1 
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inches. The data set of paper P!-'Ofiles generated by GSSI were 
supplied to ENSCI for furthertanalysis and interpretation. Several 
sample profiles are shown as-Figures 4 and 5. The profiles were 

·also recorded on a color video display unit using a stereo tape 
recorder. The recorded profiles contain a higher resolution output 
which is reviewed ·on screen to enh~mce the interpretation of the 
hard copied data. 

4.2 SIRS Results 
1 

The purpose of conducting the SIRS investigation was to detect the 
presence of possible buried drum caches and possible former trench 
locations. , Figures 4 and 5 demonstrate examples of anomalous 
features at the facility that were:detected using SIRS. These two 
figures demonstrate anomalies that may reflect both a trench 
position and drum locations. Figure 4 is an example of a profile in 
the north-south direction along a line 10-feet east of the D-line 
of the survey grid. There are three-areas along this profile where 
concentrations of hyperbolic targets were interpreted. These 
hyperbolic targets are present from 100 feet to 150 feet, 200 feet· 
to 260 feet, and 370 feet to 400 feet along the profile. As seen in 
the figure, there are multiple targets that have been circled. 
These reflections are thought to represent round top metallic 
targets that may be drums. This profile also shows an area where 
there is considerable attenuation of the radar signal from 
approximately 270 feet to 340 feet. 'rhis attenuation is interpreted 
as soils and/or sub~surface materials that differ from the 
surrounding areas, based on comparisons to other data profiles. 
These results are consistent with· those which would exist at a 
trench location. 

Figure 5 shows an SIRS profile acquired at the TFI Facility along 
the 260 line of the survey in an east-west direction. The anomaly 
indicated in the Figure is a steeply dipping reflector between the 
B & C marks of the profile. This area is possibly a reflection off 
a trench boundary, or a steeply dipping lateral change in the soil 
stratigraphy. Also present betweer1 the B & c marks is a signal 
ringing, or multiples, that are· interpreted as near surface 
anomalies that are conductive. 'l'hese reflections may represent 
crushed drums or other-metallic debris. Figure 2 shows the TFI site 
plan and grid system with anomalies discovered by the SIRS. As seen 
in the Figure, approximately 225 hyperbolic anomalies were found • 
These types of anomalies are typical of round top targets that may 
be metallic. 

SIRS anomalies mapped in Figure 2 indicate a concentration of 
parabolic targets, in a north-south orientation, sub-parallel to 
the fence along the western parking lot boundary (near the D grid 
line) • Another linear concentration of parabolic targets is 
oriented east-west and immediately north of the 2+00 grid line. 
Another vague linear alignment of parabolic reflections lies to the 
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west of ·grid line c, between .1+75 and 4+00. Many anomalous 
reflections are present at the TFI facility, as seen in the Figure • 
However, there are also many parabolic reflections present that do 
not appear to have any discernable orientation. These reflections 
may represent false signals, targets other than buried drums, or 
they may indicate a random burial practice. 

The total number of hyperbolic reflections detected during this 
SIRS is on the order of 225 individual anomalies. The bulk of these 
targets were detected between 1+75 and 4+00 to the l-Test of grid 
line B (see Figure 2). This area was surveyed on a 10 foot grid 
spacing by SIRS. In general, when a transducer is towed across a 
survey grid, the width of the surveyed area is, by convention, 
considered to be a line centered directly below the SIRS 
transducer. In reality, the SIRS generated signal is approximately 
3 feet in width (equal to the transducer). Allowing for a surveyed 
area 3 feet in width below each grid line, it becomes very obvious 
that the area actually surveyed is approximately 50% of the total 
area present within a 10 foot grid spacing. Assuming that 50% of 
the area of interest has been surveyed, it is plausible to conclude 
that more hyperbolic targets may be present within the surveyed 
area. 

In addit~on to 50% coverage of the survey area using 10-foot grid 
spacings, one must consider that the detected hyperbolic anomalies 
represent the first contacted target. Any potential signal 
generated by targets that occur at depths below those shown in 
Figure 2 will be occluded by the uppermost hyperbolic signal. The 
net effect of this phenomenon is a potential for mul·tiple anomalies 
being present where only one has been indicated. 

ENSCI believes data yielded by this type of geophysical 
investigation is invaluable when conducting a site assessment. We 
do, however, also advocate the use of "ground truth" to confirm 
that detected anomalies are real. Accordingly, the data cannot be 
taken literally to conclude that buried drums are located at each 
of the hyperbolic reflec.tions mapped in Figure 2. 

s. sampling and Analysis 

Task II included detailed sampling and analysis of groundwater 
recovered from TFI monitoring wells (see Appendix B). In addition, 
ENSCI proposed to sample Blair Fork Creek "\'tater and sediment. 
During September, 1991, all existing monitoring wells were purged 
a minimum of thr~e well volumes and sampled using the following 

.analytical methodologies: 

• EPA Method 608/8080 for Polychlorinated Biphenyls (PCBs) 

• EPA Method 9020 for Total Organic Halogen 

• Polar & Non-Polar Hydrocarbons by IR 
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I ' • EPA Method 9070 for Oil and Grease 

• EPA Method 1010, Flash Point Pensky-Martens Closed Cup Method 

• Isopropanol and n-Butyl Alcohol by GC/FID Methodology 

In addition to the above-mentioned analysis, monitoring wells #1, 
#5, #6, and #7 were sampled and tested using EPA Methods 624 and· 
625, with the volatile analysis being referenced to a dioxolane 
standard. 

As seen in the Phase I Assessment Report, acetone was discovered in 
monitoring wells #1 and #7. Based on the upgradient positions of 
these \'Tells, it is probable that these findings are the result of 
a plume migrating from the Reliance Universal of Kentucky, Inc. 
(Reliance) facility onto TFI property. Available data indicates a 
significant problem with a variety of organic chemical compounds at 
the Reliance facility. 

Due to the juxtaposition of TFI and Reliance, and the hydraulically 
downgradient position of TFI, it was determined that the TFI 
facility may have been impacted by a Reliance/Whittaker plume(s) 
migrating with the shallow groundwater. Based on information 
gathered from the State, (see Section 3), all volatile organic 
chemical analyses performed during the Phase II investigation were 
referenced to a 1,3-dioxolane standard. 

To investigate any potential impact on Blair Fork Creek by the TFI 
Facility, and the potential impact on TFI by the upgradient 
Reliance Universal Facility, four stream sediment and water samples 
were acquired during the Phase II investigation (see Figure 6). 
These samples were analyzed using the above-listed methodologies, 
as well as EPA Methods 624, 625, and Total Metals by ICP. The 624 
analysis was performed using the 'I.'arget Compound List and includes 
library searches to detect any volatile and semi-vola.tile compounds 
not specifically targeted by the list. The volatile organic 
analysis was referenced to a dioxolane standard in the same way 
monitoring wells #1, #5, #6, and #7 were. 

5.1 Mo~itoring Well sampling and Analysis 

5.1.1 Volatile and Semi-volatile Compounds 

Positive analytical results shown in Tables 1 and 2 indicate that 
·a total of 8 VOC/SVOC compounds were detected in monitoring wells 
at the TFI facility (see Appendix.C). Table 1 indicates positive 
analytical results for volatile/semi-volatile organic analysis 
performed on samples recovered from monitoring wells #1, #5 1 #6, 
and #7. The Table also includes positive analytical results for 
Total organic Halogen testing of all monitoring wells. Table 1 
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Looking at both Figures indicates that higher concentrations of 
hydrocarbons exist to the north of SIRS data clusters. In 
particular, the soil gas data indicates a strong concentration of 
Non-Polar TPH well north of the suspect area. As discussed below, 
the soil gas TPH map was divided into benzene~ toluene, and 
ethylbenzenefxylene constituents (see Figures 15- 18). Soil gas 
Figure 1B shows that the bulk of the upgradient soil gas 
concentration is composed of toluene. Note: see additional 
discussion below. 

ENSCI tested all monitoring wells at the TFI facility for Total 
Non-Polar Petroleum Hydrocarbons, by IR. Typical Non-Polar 
Petroleum Hydrocarbons include ~ost fuel fraction hydrocarbons. 
Data shown in Table 2 indicates their presence in three of the 
monitoring wells (see Appendix C). Isoconcentration data mapped in 
Figure 10 indicates these compounds are present in the suspect area 
at rather uniform concentrations. 

Table 2 ~ummarizes concentrations of heavy hydrocarbons detected 
using EPA Method 9071 at the TFI facility. As seen in the Table, 
two wells tested positive using the methodology. These wells, #7 
and #4, represent both aquifer systems represented at the facility 
(see Phase I Report) • ENSCI is of the opinion that the results for 

MW #7 may be spurious. If the analytical results ''~ere correct, one 
would reasonably expect a correlative value for TPH to be detected 
by IR methodology (see Appendix C). As no correlative values of 
hydrocarbon concentrations were detected by the other TPH tests, 
ENSCI believes that MW #7 data should be ignored unless future 
sampling indicates otherwise. Due to questionable analytical 
results, no isoconcentration map was generated for the test method. 

5.1.3 Flash Point Testing 

ENSCI performed a Pensky-Martens Closed-Cup Method for Determining 
Ignitability on aqueous samples recovered from all the monitoring 
wells. As seen in Table 2, monitoring wells #5 and #6 both have a 
flash point less than 1B0°F (see Appendix C). This lower flash 
point indicates the presence of volatile/semi-volatile organic 
compounds in relatively high concentrations. 

5.2 ·Blair Fork creek Analytical Results 

Figure 6 shows the ·approximate locations of stream sediment and 
stream water samples that were acquired from Blair Fork Creek. The 
position f?r the creek shown in all of the enclosed figures is 
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approximate. When the parkin9 lot area was surveyed for ENSCI, 
Blair Fork Creek was not included •. The position of the creek shown 
in all of the figures is a composite of TFI drawing TFI-LN-RE-2 
drawn by HUTH Engineers in 1972 and ENSCI field observations. All 
other positions shown in the TFI site maps have been tied to the 
North Carolina Geodetic Grid System. 

5.2.1 Blair Fork creek Aqueous Volatile/Semi-volatile organics 

As seen in Figure 6, four samples of creek water were obtained for 
analysis'using the parameters defined above. Table 4 is a summary 
of positive analytical results -for volatile and semi-volatile 
organic compounds_ (see Appendix C) •. As seen in the Table, a total 
of eight VOA/SVOA compounds have ·been detected in Blair Fork Creek 
water. Volatile organic compounds include 2-Propanone, 2-Butanone 
(MEK) , 4· Methyl-2 -Pentanone (MIBK) , Toluene, Ethylbenzene, m-
Xylene, and o,p-Xylene. All of these constituents occur at levels 
below 15 NCAC with the exception of 2-Propanone and 4 Methyl-2-
Pentanone, neither having an established standard and therefore 
have standards of .02 ppm and .01 :ppm, respectively per 15 NCAC. 
The singular SVOC detected, 2~Methylphenol, has a detection li1nit, 
and 15 NCAC standard, of .oo5 ppm. 

Figure 11 is an isoconcentration map of 2-Propanone (acetone) 
generated from Blair Fork · Creel~ aqueous samples. The Figure 
indicates that concentiations of the constituent increase in a 
downgradient direction. It is unlikely that the TFI facility is 
releasing the materials to ·the stream via the shallow aquifer 
system, given the fact that no acetone has been detected to date in 
monitoring wells installed in the': southern portions of the property 
adjacent to the stream (MW · #4, M\~ #5, MW #8, ·see Appendix C) • 
During Phase I work (see Table · 3) acetone '\-tas discovered in 
monitoring wells #1 and #7. These wells represent the upgradient 
shallow and deep monitoring wells, with f.IW #7 installed into the 
SIRS suspect area in a Type III installation (see Figure 12). It 
should be noted that no acetone was discovered in MW #1 or MW #7 by 
identical sampling performed in Phase II. 

A plausible explanation for the increasing acetone concentration 
downgradient in Blair Fork Creek is that a plume of the material 
may be coming from the Reliance facility and intersecting Blair 
Fork Creek on TFI property. If Blair Fork Creek is a gaining 
stream, meaning that the stream gains water from its channel as it 
flows downgradient, and a plume of acetone generated from Reliance 

. is intersecting the stream; C?ne '\·lould expect to see an increase in 
concentration such as this. Additional supporting evidence stems 
from investigative work previously performed at the Reliance site 
(see above discussion). Apparently, the Reliance site has been 
known for releases of acetone, in addition to a variety of other 
materials. 
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ISOCONCENTRATION CONTOUR 

CONTOUR INTERVAL = .01 ppm 

DATA SET INCLUDES AQUEOUS SAMPLE 

LOCATION INFORMATION ONLY. 
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ANALYTICAL RESULTS 
OBTAINED FROM: 

ANALYTIKEM INC., TEST REPORT 
NO., A81565, DATED 1 0 25 91 

COMPOUND: 

2 - PROPANONE (ACETONE) 

Gl 'APHIC SCALE IN Fm' 

-----:sio 

NOTE: 

CREEK LOCATION IS APPROXIMATE. 
CREEK LOCATION SURVEY WAS co·.,pLffi 
LOCATION OF CREEK DETRMINED l 1SING 
DRAWING DATED 1 - 4- 72. DRAWN BY 
HUTH ENGINEERS INC., OF LANCA~.TER 
PA., REFERENCE NO., TFl-LN-RE-·2 . • 

ANALYTICAL RESULTS AT 
WELL/SAMPLE LOCATIONS 

AQUEOUS 
CREEK 
SAMPLE# ppm 

ACS-1 .470 
··- ---

ACS- 2 .510 

ACS-3 .630 
f--
ACS - 4 .660 

.. 

~ 

INCORPORATED 
2 - PROPANONE (ACETONE) 

ISOCONCENTRATION MAP 

- - -

./ 

\SC.<LE: ,.. =80' WJr]{ BY: OJ ][ FIGURE: l1 ) 

12/6/9KCK BY: 88 ][JOB ~9101:;:_) 
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Only one sample of creek water. t.ested positive for 4 Methyl-2-
Pentanone (MIBK). This sample was taken in the most downgradient 
location along the creek. Due to the single occurrence, no 
isoconcentration map was generated. MIBK has never been detected in 
any monitoring wells at the .TFI facility. Given the Reliance 
facility his·tory, and reported on site potential for this chemical, 
it is possible that Reliance ~ay have sourced this material. 

The only semi-volatile compound detected in aqueous creek samples, 
2-Methylphenol, was detected downstream similar to MIBK. No 
isoconcentration map was generated because there was only one 
occurrence of 2-Methylphenol. · 

5.2.2 Blair Fork creek Aqueous llydrocarbons and organic Halogens 

Table 5 presents a summary of Total Polar and Non-Polar Petroleum 
Hydrocarbons, Oil & Grease, and Total organic Halogen positive 
analytical results for· aqueous ph~se creek samples obtained from 
Blair Fork Creek (see discussion above about Polar vs. Non-Polar 
Petroleum Hydrocarbons). Data obtained from Total Polar Petroleum 
Hydrocarbon (alcohols & ethers) analysis appears to be in good 
agreement with observations and potential conclusions drawn from 
the same test performed on monitoring wells at the TFI facility 
(see above discussion) • In summarl', higher concentrations appear to 
occur toward the north, away from areas with concentrated SIRS 

. targets (see Appendix c). These results, for monitoring well and 
creek water samples, are generally supported by soil gas survey 
results discussed below. All three sets of data indicate higher 
concentrations of hydrocarbons in the direction of the Reliance 

·facility, probably indicating a source in that direction. 

Positive analytical results for Total Non-Polar Hydrocarbons, by IR 
(fuel hydrocarbons), are summarized in Table 5 (see Appendix C). As 
seen in the Table, onty the downgradient aqueous creek sample 
detected Non-Polar Hydrocarbon constituents. 

. : . . 

Oil & Grease analytical results shown in Table 5 indicate increased 
concentrations upgradient of the-~rFI facility (see Figure 13). This 
data correlates with groundwater and soil gas da·ta discussed above 
and below, respectively. 

Analytical results for.Total organic Halogen are included in Table 
5. The results suggest that halogenated compound concentrations 
decrease with distance downstream of the Reliance facility. Another 

. possibility is that the· halogenat:ed compounds, usually heavier than 
water, are sinking into the shallm>t aquifer system as they migrate 
downgradient. This scenario requires a point source upgradient of 
ACS #1 or, at a minimum, a source·near the sampling point of ACS 
#1. 
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ISOCONCENTRATlON CONTOUR 

CONTOUR INTERVAL = .05 ppm B 
~- ~=====D=A=TA==S=8==1=NC=L=U=D=E=S=A=Q=U=E=O=U=S==SA=M=P=L=E==========~ 
L_j LOCATION INFORMATION ONLY. 

ANALYTICAL RESULTS 
OBTAINED FROM: 

A ALYTIKEM INC. , TEST REPORT 
NO., A81565, DATED 10 25/ 91 

COMPOUND: 

OIL & GREASE 

J60 

I NOTE: 

CREEK LOCATIO IS APPROXIMATT:: . NO 
CREEK LOCATION SURVEY WAS COMPL8ED. 
LOCATION OF CREEK DETRMINED LISI G 
DRAWING DATED 1-4-72. ORA 1•1 BY 
HUTH ENGI EERS I C., OF LA CASTER, 
PA., REFERENCE NO., TFl-LN-R ~.-2 . 

----- -·- ·-·--·-

ANALYTICAL RESULTS AT 
WELL/SAMPLE LOCATIONS 

AQUEOUS 
CREEK 
SAMPLE # ppm 

ACS - 1 1 . 1 

ACS - 2 1.2 

ACS - .3 0 

ACS- 4 0 

(FOR: TFI ~~~ CORPORATEO ) 

c11TI.E: OIL AND GREASE ISOCONCENTRATlON MAP ) 

\SCALE: 1"=80' )!DIN BY: DJ )[ F!G!M 13 1 
~ 12/5/9Ncr BY: BB WOB~9101;; 
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TABLE 5 

BLAIR FORK CREEKAQUEOUS SAMPLES 
POSITIVE ANALYTICAL RESULTS 

REPORTE~ I~ PP~ 

Samples Collected 9/~7/91 

TOTAL POLAR PETROLEUM'H,YDROCARBONS, BY IR 

ACS #2 ACS #3 

11.0 9.4 

.. 

ACS #4 

NO 

TOTAL NON-POLAR PETROLEUl! HYDROCARBONS 1 BY IR 

ACS #1 ACS #2 ACS #3 ACS #4 

ND NO NO 57.0 

OIL & GREASE 

ACS #1 ACS #2 ACS #3 ACS #4 

1.1 1.2 ND NO 

TOTAL ORGANIC HALOGEN 

ACS #1 ACS #2 ACS #3 ACS #4 

.014 .007 .008 NO 

Polar Petroleum Hydrocarbons - Possibly Alcohol 

NO = Not Detected 

Non-Polar Petroleum Hydrocarbons - Typical Fuel Hydrocarbons 
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5. 2. 3 Sedimentary Total Hydrocarbons and Organic Halo'gens 

A summary of analytical results · for Blair Fork Creek sediment 
samples can be found in Table 6 (see Appendix C). As seen in the 
Table, positive analytical results have been reported for Total. 
Polar and Non-Polar Hydrocarbons, Oil & Grease, and Organic 
Halogen. Monitoring well data for this test method indicates 
highest concentrations of Polar compounds in the vicinity of MW #2 
( 4. 7 ppm) • Blair Fork Creek aqueous samples show equal 
concentrations of Polar compounds in both upgradient sample 
positions (ACS #1 & ACS #2). Observing the positions of SIRS 
hyperbolic target concentrations and scs #2 & scs #3 in Figures 2 

·and 6 1 it becomes obvious that the detected Polar compounds in the 
creek sediment would need to migrate strongly upgradient to appear 

. at the sediment sample locations. 

Upgradient migration is often possible when the released materials 
have very light density and groundwater flows·at a very slow rate. 
In this instance, given the geology and miscibility of Polar 
compounds in water, a scenario such as this see~s unlikely. A more 
plausible explanation for the high detected levels in the middle 
two samples might be a manifestation of the proposed gaining stream 
theory presented above. As explained, the detected contaminants are 
upwelling through the stream channel as the plume intersects the 
stream at a low angle wi·th respect to the direction of flow. Given 
the detected levels of Polar compounds in the middle stream 
sediment samples (up to 94 ppm), and the low values detected in 
aqueous stream and groundwater samples, the two mi~dle sediment 
samples may represent portions of the upwelling plume through the 
stream bottom. This theory would require a source in the direction 
of the Reliance facility that is migrating onto TFI propert~. 

Non-Polar Petroleum Hydrocar~on (typical fuel hydrocarbon) results 
for .creek sediment samples · indicate a Non-Polar high in the 
vicinity of SCS #2 that decreases with distance downstream. These 
observations are in agreement with. otper hydrocarbon analyses 
discussed above and soil gas results discussed below. As discussed 
above, Blair Fork Creek·appears to be a gaining stream; this data 
lends support to conclusions drawn above about a low angle 
intersection of the stream . with a plume sourced hydraulically 
upgradient. 

· Oil & Grease analytical results for creek sediment samples are 
included in Table 6. These analytical results are variable! and do 
not correlate well with the other TPH analyses discussed above. The 

. results suggest two hot spots, with each high followed downgradient 
by lower values of TPH. If the detected levels of TPH are correct, 
the data could indicate two plttmcs intersecting the creek in a 
manner discussed above. 

Results of a Total organic Halogen test performed on creek sediment 
samples are included in Table 6. These results indicate the 
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scs #1 

73.0 

'l'l\DLB 6 

BLAIR FORK CRlmK SEDIMENT SAMPLES 
POSITIVE ANALYTICAL RESULTS 

REPORTED IN ppm 

Samples Collected 9/27/91 

TOTAL POLAR PETROLEUM HYDROCARBONS, DY IR 

scs #2 scs #3 

91.0 94.0 

scs #4 

66.0 

TOTAL NON-POLAR PETROLEUM HYDROCARBONS, BY IR 

scs #1 scs #2 scs #3 scs #4 

ND 46.0 39.0 36.0 

OIL & GREASE 

scs #1 scs #2 scs #3 scs #4 

120.0 75.0 190.0 54.0 

TOTAL ORGANIC HALOGEN, BY IC 

scs #1 scs #2 scs #3 scs #4 

1.4 1.5 NO NO 

Polar Petroleum Hydrocarbons - Possibly Alcohol 

Non-Polar Petroleum Hydrocarbons - Typical Fuel Hydrocarbons 

NO = Not Detected 



I .' . . ' . : 
.. . 

· .. :...·'· 

;! ~ .. ! .. !. : V·.'; ~ .• : ':•' 
':' u; 

1.·· :: . .-·: . presence of halogenated compounds in the upgradient sample 
- . ·.• positions (SCS #1 & scs #2) and n~ halo~enated compound detection 

·. · · · ·.in the two downstream positions·. This da·ta may reflect a sinking of : __ ·J · ·· · the heavier molecules with distance from the source (see discussion 
·above). 

~ .. I 
:J 
__ I 
_I 

__ I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 

PRECAUTIONARY NOTE: There is. a potential that many of the 
compounds detected in the creek water and sediment originated at a 

'facility or spill upgradient of both TFI and .Reliance which is 
unknown to ENSCI. The only unequivocal conclusion that can be drawn 
is that Blair Fork Creek has been, and continues to be, impacted by 
a source(s) that is/are variable in character with respect to the 
nature of the constituents be~ng sourced. 

6. Soil Gas survey 

To detect soil gas anomalies which are associated with buried 
drums, ENSCI installed Northeast Research Institute, Inc. Petrex 
sampling tubes. P~trex tubes are passive soil gas samplers that 
possess one or two activated carb~n-coated ferromagnetic sorbent 
wires inside of a Pyrex screw-top tube (see Appendix D). 

6.1 soil Gas survey Methodology 

Petrex tubes are buried in a grid pattern across the area of 
interest at similar depth. After burial, the collectors reside for 
an optimally measured period to assure time integrative soil gas 
collection. The optimal time determination is accomplished by time 
calibration detectors that are removed at certain intervals and 

·analyzed to calculate loading of the activated carbon by organic 
compounds. These detectors, after residing in the ground for a 
period from a few hours to several days, are removed and shipped to 
the laboratory for analysis (~ee Appendix D). 

In the laboratory, the activated carbon is desorbed using a Curie 
Point desorption inlet interfa-ced to a quadruple mass spectrometer. 

. Using this type of analysis, all volatile organic compounds (VOCs) 
and semi-volatile organic compounds. (SVOCs) are collected in a mass 
range of 30 to 240 (C2-Cl6)' when the carbon is desorbed. This 
resulting ion count data is downloaded into a computer that has a 
library.of VOCs and svocs to which the data is compared. Two types 
of interpretations can· then be performed. The first is a map 
generation showing relative concentrations of vocs and SVOCs as 
related to the grid pattern. The second interpretation focuses on 

. composite VOC/SVOC response at each sampling location. These 
sampling points are treated as discreet soil gas fingerprints and 
are compared to the library for compound identification. These 
results are then compared to the survey set to distinguish plumes 
of different chemical composition. This plume definition is useful 
when attempting to trace the plume(s) back to the source(s). The 
Petrex survey, as are all soil gas surveys, is incapable of placing 
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actual concentration numbers .on the sampling points. All 
information generated is presen-ted as relative to the background 
levels detected in the periphera'l boundary of the survey grid. To 

· determine actual concentrations~ physical samples need to be 
analyzed in a laboratory. 

Prior to initiation of the Petrex sampling tube survey, EN SCI 
Corporation installed five time calibration tubes. These time 
calibration tubes were installed in the area suspected of 
possessing the highest concentrations of soil gas to establish an 
optimal exposure time for the activated carbon wires. The optimal 
Petrex tube residence time is calculated based on total ion 
sorption during a known interval of time. Following laboratory 
desorption of four time calibration tubes, it was determined that 
an optimal residence time for this soil gas survey was on the order 
of twenty-four hours. Table 7 presents a summary of the Petrex tube 
ID Number, station Number, Installation Time, Removal Time, and 
data on the conditions of the boring into which the tube was 
installed. · 

As seen in Table 7, ENSCI Corporation installed a total of 55 
Petrex sampling tubes at the TFI Facility. These sampling tubes 
were installed on a grid system established prior to initiation of 
the soil gas survey (see Figure 2) .·with the exception of sampling 
points seven and eight, all of the Petrex tubes were installed into 
18-inch lengths of EMT electrical conduit 1~-inch in diameter (see 
Figure 14). In the field, a hammer drill was used to advance each 
of the bore holes. This hammer drill was equipped with a carbide 
tip drill bit 18 11 long. Following advancement of the drill bit, the 
EMT conduit was placed in the bore hole. Each of the Petrex 
sampling tubes were attached to a piece of decontaminated iron wire 
and lowered into the galvanized tube, open end down (see Figure 
14) • 

After removal of the Petrex tubes, all of the tubes were sent via 
express courier to Northeast Research Institute, Incorporated 
Laboratories in Farmington, Connecticut. At the laboratory, the 
survey tubes were analyzed using the methodology summarized above. 
Included in Appendix D is a standard protocol for the use of Petrex 
tubes in performing a soil gas survey. This protocol was diligently 
followed, with any exceptions· noted above. 

6.2 Soil Gas survey Results . 

Figures 15 - 20 are isoconcentration maps generated from total ion 
count data detected by the Petrex soil gas survey. As seen in the 
Figures, a variety of organic compounds have been"detected at the 
facility. These organics include petroleum hydrocarbons, 
cycloalkanesfalkenes, and halogenated compounds. These compounds 
have been detected at various sampling points in the survey grid. 
As stated in Section 6.2.1, each individual sampling point in the 
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TOTAL ION COU NT AT SAMPLE 

92740200 12 1384000 23 

2 169909 100 13 48902000 24 

3 17357 00 14 166042000 25 

4 62905800 15 216741200 26 

5 12593000 16 1638800 27 

6 10129200 17 393500 28 

7 214500 18 592800 29 

8 55700 19 2197800 30 

9 5456300 20 98 14700 3 1 

10 15082900 21 32230700 32 

11 4341900 22 7449500 33 

!SOCONCENTRATION CONTOUR 

~--- SAMPLE NUMBER 

--- SAMPLE LOCATION 

- --TOTAL ION COUNT FOR SAMPLE 

353600 34 

498500 35 

1426400 36 

971000 3 7 

2524200 38 

17944500 J9 

1946800 40 

10337700 41 

1 14 100 42 

100700 43 

2396900 44 

POINT 

1569600 

1930700 

1120000 

1005000 

487400 

5456900 

4177400 

2972900 

29186500 

73200 

311700 

45 846400 

46 1700600 

47 10596100 

48 246400 

49 5051100 

50 9797700 

51 17220300 

52 1318400 

53 9285400 

54 187 45300 

55 10391300 

ANALYTICAL RESULTS 
OBTAINED FROM : 

NORTHEAST RESEARCH INSTITUTE 
FARMINGTON, CT. 

COMPOUND: 

PETROLEUM HYDROCARBONS 

NOTE: 

CREEK LOCATION IS APPROXIMATE. t-. 0 
CREEK LOCATION SURVEY WAS COMPL:.TE 
LOCA ION OF CREEK DETERMI NED US I ;~G 
DRAWING DATED 1- 4-72. DRAWN 8 
HUTH ENGINEERS INC., OF LANCASTER 
PA. , REFERENCE NUMBER TFI- LN- RE--2. 

I7IVliiiiJ!lll7 lllllVl'CJ:S CllDUP 
HIGH I'OllfT NORTH CAROLIKA. 

INCORPORATED ) 

c~ETROLEUM HYDROCARBONS ION COUNT MAP ) 

DJ ][ FIGURE: 15 ) 

BB ][ 10~~~onJ 
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TOTAL ION COU NT AT SAMPLE POINT 

1962200 12 365000 2 122600 34 259000 45 199400 
0::: 
w 2 422500 13 729400 2 214200 35 585900 46 457100 
m 
2 3 180900 14 11921600 2 284000 36 177 400 47 558300 
::J 
z 4 909700 15 3674400 2 300700 37 437500 48 66900 

f-- 5 .345200 16 135400 574500 z 38 152500 49 569300 

0 6 660900 17 70100 2853.300 .39 846600 50 2136300 
CL 

w 7 141400 18 79500 574500 40 485800 51 990700 
__J 

8 26900 19 140700 2853300 CL 41 377900 52 295800 
2 

9 170100 20 121300 2 41 7400 <( 42 660700 53 759700 
U1 

10 556000 21 4323700 3 586900 43 52100 54 1999400 

11 627700 22 1457700 31 75000 44 107500 55 373100 

EJ ISOCONCENTRATION CONTOUR 

ANALYTICAL RESULTS 
OBTAINED FROM : 

NORTHEAST RESEARCH 
FARMINGTON, CT. 

'~-ll SAMPLE NUMBER COMPOUND: 

e SAMPLE LOCATION BEN ZENE 

TOTAL ION COUNT FOR SAMPLE 

INSTITUTE 

20 40 1.20 

I 
GRAPHIC SCJ.U IN 113:1' 

NOTE: 

CREEK LOCATION IS APPROXIMATE. NO 
CREEK LOCATION SURVEY WAS COM Pll.TE 
LOCATION OF CREEK DETERMINED US! G 
DRAWING DATED 1 - 4-72. DRAWN BY 
HUTH ENGINEERS INC., OF LANCASTE~ 
PA. , REFERENCE NUMBER TFJ- LN -RE - 2. 

_ -s_ scr - E.N __ _ __ .., 
~ BIJMC%3 Cl1fJIJP 
HI.GII PQOO', NORm C.lBOiru 

(:::::::ro::==~=T=F=I =I N=C=O=R=P=O=RA=T=E=D====:::) 
(TITLE: BENZENE ION COUNT MAP ) 
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TOTAL ION COUNT AT SAMPLE 

166700 12 111500 23 7700 34 

356500 13 961400 24 23700 35 

55200 14 72525800 25 225800 36 

2044900 15 22665500 26 43200 37 

10500 16 131 700 27 99500 38 

77500 17 38 100 28 738000 39 

9800 18 35600 29 90500 40 

0 19 93600 3 160200 41 

60000 20 127000 31 100 42 

189400 21 1259100 32 0 43 

607700 22 149800 33 53800 44 

II 
II 
I 

I I 
I I 
II 

B ISOCONCENTRATION CONTOUR 

.. ~ 
I $ 

~"·" 

I 
I - ----

SAMPLE NUMBER 

SAMPLE LOCATION 

TOTAL ION COUNT FOR SAMPLE 

POINT 

211800 45 29900 

46100 46 64800 

79400 47 1057900 

17800 48 16100 

15600 49 3611100 

108700 50 1567300 

85400 51 527400 

148300 52 146600 

463800 53 5776100 

0 44 5900 

5900 55 513500 

ANALYTICAL RESULTS 
OBTAINED FROM: 

NORTHEAST RESEARCH INSTITUTE 
FARMINGTON , CT. 

COMPOUND: 

ETHYLBENZENE/XYLENES 

20 4C 110 80 120 

GRAJ!HJC SCALI: IN FEET 

NOTE: 

CREEK LOCATION IS APPROXIMATE. NO 
CREEK LOCATI ON SURVEY WAS Cat-.WLETE 
LOCATION OF CREEK DETERMI NED U-51NG 
DRAWING DATED 1-4- 72. DRAWN 3Y 
HUTH ENGINEERS INC., OF LAN CAST :R 
PA., REFERENCE NUMBER TFI- LN-R':.:-2. 

DfYIIIDNXDfW. S1iKV1C83 ClfJ1JP 
IDGH POINT NORTtl CAROLINA 

~=T=F=I =IN=C=O=R=P=O=RA=T=E=D==~) 
) ETHYLBENZENE/XYLENES 

JON COUNT MAP 
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TOTAL ION COUNT AT SAMPLE 

88956900 12 572300 23 70200 .34 

0::: 
w 2 167950800 13 1098.300 24 119300 35 
CD 
2 J 16924900 14 11505400 25 769300 36 
:::::) 

z 4 50979600 15 23994 100 26 343 100 37 

1-
z 5 11419500 16 473100 27 1014900 38 

0 6 9239700 17 22 400 28 578 1000 39 
[L 

7 w 32400 18 156900 29 623700 40 

_j 
8 23900 19 44 1600 JO 866500 41 

Q_ 

2 
9 165000 20 276800 31 21200 42 

~ 
(/) 

10 2012 500 21 11292700 32 141 00 43 

1 1 1948000 22 1130500 JJ 1542500 44 

Bi ISOCONCENTRAn ON CONTOUR 

~g SAMPLE NUMBER 

EB SAMPLE LOCATION 

TOTAL ION COUNT FOR SAMPLE 

POINT 

8.31200 45 424900 

443300 46 494600 

429500 47 7911100 

203800 48 65300 

155900 49 1.358300 

850.300 50 183900 

1850400 51 2972400 

562200 52 658500 

1271300 53 1298700 

5800 54 2759 100 

69100 55 1357800 

ANALYfiCAL RESULTS 
OBTAINED FROM : 

NORTHEAST RESEARCH 
FAR.MINGTON, CT. 

COMPOUND: 

TOLUENE 

INSTITUTE 

0 20 w ~ llC 

Gli.~f'WC SCALl IN n:t:r 

NOTE: 

CREEK LOCATION IS APPROXIMATE. NO 
CREEK LOCATION SURVEY WAS COMPLETE 
LOCATION OF CREEK DETERMINED USING 
DRAWI NG DATED 1 - 4- 72. DRAWN 8Y 
HUTH ENGINEERS INC., OF LANCASlER 
PA., REFERENCE NUMBER TFI-LN-f.~-2. 

(~ro~&=T=F=I =IN=C=O=R=P=O=RA=T=E=D==~) 
(11TLE: TOLUENE ION COU NT ) 

\\~SCAI.E=====:: =1"===80~' lrJrN BY: DJ ](FIGURE: 18 ) 

~ 12/91 ][cr BY: as )[10~t1017J 
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TOTAL ION COUNT AT SAMPLE 

1654400 12 335200 23 
er::: 
w 2 1179300 13 461 12900 24 
OJ 
L 3 206000 14 70089200 25 
::J 
z 4 8971600 15 166407200 26 

1- 5 817800 16 898600 27 z 
0 6 15 1100 o_ 

17 62900 28 

w 7 30900 18 320800 29 
_J 
o_ 8 4900 19 1521900 30 
L 
<( 9 5051200 20 9289600 31 
Ul 

10 13325000 21 15355200 32 

1 1 1158500 22 4711500 33 

Bl ISOCONCENTRATION CONTOUR 

~---- SAMPLE NUMBER 

- - - SAMPLE LOCATION 

---TOTAL ION COUNT f OR SAMPLE 

153100 34 

141300 35 

647300 38 

2850 37 

835300 38 

857200 39 

815200 40 

8724100 41 

17800 42 

14500 43 

548000 44 

POINT 

267600 

855400 

433700 

345900 

163400 

3651300 

1755800 

1884500 

26790700 

15300 

129200 

45 192200 

46 584100 

47 1088800 

48 95100 

49 512400 

50 4254400 

51 12729800 

52 217500 

53 1450900 

54 10075100 

55 8146900 

ANALYfiCAL RESU LTS 
OBTAINED FROM : 

NORTHEAST RESEARCH INSTITUTE 
FARMINGTON, CT. 

COMPOUND: 

CYCLOALKANES/ALKENES 

o zo 40 eo 10 . 

~ 
GRIPHIC SCALf IN FBr 

--- - -- --

NOTE: 

CREEK LOCATION IS APPROXIMATE. NO 
CREEK LOCATION SURVEY WAS COf..PLETE 
LOCATION OF CR EEK DETERMINED USING 
DRAWING DATED 1 - 4 -72.. DRAWN flY 
HUTH ENGINEERS INC., OF LANCAS' ER 
PA , REFERENCE NUMBER TFI-LN- I~E- 2 . 

.;~~ E.'N.~r .... - -=- ' ;;;;_.., 
~ .sDVICIS ClltK1P 
mGH POJiiT, !fORTH CAROI.IM! 

~====I N=C=O=R=P=O=RA=T=E=D====) r CYCLOALKANES/ ALKENES ION COUNT MAP ) 

~SCALE: 1"=80' )[DJN BY: DJ 

~ 12/ 91 )[CK BY: 88 

]( PrG~l9 ) 

)['0~d~o17;:} 



I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

TOTAL ION COUNT AT SAMPLE 

8 70 12 20 23 50 34 

0::: 
w 2 1030 13 2210 24 70 35 
m 
2 3 1890 14 27 180 25 10 36 
:) 
z 4 346450 15 27330 26 30 37 

1- 5 56500 16 190 27 140 38 z 
0 6 21 0 17 20 28 3020 39 
Q_ 

w 7 250 18 420 29 40 40 

_j 
8 10 19 180 30 730 41 Q_ 

2 
9 80 20 640 31 0 32 <( 

c.n 
10 128090 21 2690 32 30 33 

1 1 850 22 750 33 10 34 

B ISOCONCENTRATION CONTOUR 

~,. SAMPLE NUMBER 

Ell SAMPLE LOCATlON 

TOTAL ION COUNT FOR SAMPLE 

POINT 

20 45 1740 

0 46 50 

\ 
20 47 7 8700 

0 48 0 

550 49 1100 

1000 50 2390 

86030 51 40650 

550 52 70 

30 53 1780 

10 54 2410 

20 55 1640 

ANAL YTl CAL RESULTS NOTE: 
OBTAINED FROM: 

NORTHEAST RESEARCH INSTITUTE CREEK LOCATION IS APPROXIMATE. NO 

FARMINGTON, CT. ~ 
CREEK LOCATION SURVEY WAS CC\lPLETE 
LOCATION OF CREEK DETERMINED L! SING 
DRAWING DATED 1- 4-72. DRAWN BY 

COMPOUND: 20 4(; 1~ JtJO HUTH ENGINEERS INC., OF LANCA:TER 

I I PA., REFERENCE NUMBER TFl-LN- ~·E-2 . 
TRICHLOROETHANE/ FREON 

Gi~BJC SCALE IN TEE'! 

(~ro~~=T=F=I =IN=C=O=R=P=O=RA=T=E=D==~) 
CT.!TLE: TRICHLOROETHANE/FREON ION COUNT MA"?! 

~SCALE: ]( 17GORE:20 l 
J
(DrN BY· 

1"=BO'L DJ 

~ 12/91 wx In': BB J[Jo~~~onJ 
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Petrex survey has the ability to_;generate multiple "fingerprints" 
from soil gas. These fingerpriiits_ are then used to create the 
various maps shown in Figures i·~-:-2 o. The isoconcentra.:tion maps 
generated from this data ONLY demonstrate relative concentrations 
of the identified compounds as r·dlated to background levels. The 
information shown in the Figur~~_pertains to soil gas only and 
should not be interpreted as reflect! ve of actual concentrations of 
the identified constituent in soii or groundwater. 

Figure 15 shows isoconcentrations of petroleum hydrocarbons 
detected at the TFI facility. The-petroleum hydrocarbons shown in 
this map are totals of benzene, ·~toluene, ethylbenzene, and xylene 
(BTEX) detected at each Petrex '·sampling point. As seen in the 
Figure, two areas of the TFI facility possess high levels of 
petroleum hydrocarbons in soil g'as. These soil gas concentration 
areas occur in the northern portions and southwestern corner of the 
Petrex survey grid. The southwestern soil gas concentration may be. 
connected to the SIRS target· dat~- discussed in Section 4.2. The 
soil gas concentration detected in the northern portion of Petrex 
survey suggests that an upgradielit source is pre·sent. 

Figures 16, 17, and 18 are the iripivldual BTEX cons·tituents making 
up the petroleum_ hydrocarbon map ___ seen in Figure 15. By reviewing 
these maps in conjunction wit~ F1'gtire 15, it can be seen that the 
southwestern soil gas plume is .. composed mostly of benzene, 
ethylbenzene, and xylene. ToluenE:'i:..,is present in the sou-thwestern 
corner, but in low concentrat;i.~n: dolnpared to background levels. rl'he 
interesting feature observed whil~ reviewing Figures 15 to 18 is 
that the soil gas high detected-in-the northern Petrex survey area 
is composed almost entirely of tqluene. It is very unlikely that a 
plume composed mostly of one constituent would fractionate from a 
general population of released ... materials and then migrate up a 
steep hydraulic gradient to the · current position. A source of 
toluene almost certainly is present in the upgradient direction. 

Figure 19 is an isoconcentra~ion map of cycloalkanesfalkenes 
generated from the Petrex survey. Reviewing this map and Figure 15 
demonstrates that these constituents contribute to a large portion 

- of the southwestern soil gas t>:tume. This group of organics is 
probably represented by alic·yclic and aromatic hydrocarbon 
compounds. Examples of alicycliC' hydrocarbons include naphthenes 
and cyclohexanes. Aromatic hydrocarbons would include benzene and 
naphthalene group hydrocarbons. 

Several Petrex sampling tubes detected elevated levels of 
. halogenated compounds in the survey area. Isoconcentrations of 
these compounds are presented in Figure 20. As shown in the Figure, 
the compound is thought to be trichloroethane or some type of 
freon, based on the mass weight_of the ions. The identification of 
the compound as trichloroethaiv3 does not agree with current 
analytical data generated from Phase II monitoring \-Tell sampling. 
However, as indicated in the :discussion under Section 5 .1.1, 

·. -18-
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trichloroethane was picked up below a detection limit of 1 ppb in· 
the Phase I analytical work.~ It may be possible to reconcile this 
disparity through additional sampling and analysis of monitoring 
wells near the halogenated soil gas high (MW #2 & MW #4). · 

.7. conclusions 

Based on the results of the SIRS investigation, Petrex survey, and 
analytical work, the following conclusions can be drawn: 

• SIRS data indicates several linear alignments of hyperbolic 
reflections, but a very random pattern also exists in the 
northern area of high target density. 

• SIRS detected targets are on the order of 200+ individual 
hyperbolic reflections with 50% coverage of the suspect area. 
Due to SIRS limitations, this value only represents the 
uppermost or first target encountered. 

• The detected materials are a combination of petroleum 
hydrocarbons and widespread, low-level halogenated compounds. 

• Soil gas anomalies indicate a plume composed almost 
exclusively of toluene is present well north of SIRS clusters, 
po~sibly indicating a s~urce near/at the Reliance facility. 

• Soil gas plume definition, groundwater plume definition and 
impacted soil delineation has not been completed to the 
south/southwest along Blair Fork creek. 

• North Carolina State Superfund Section reports indicate the 
Reliance facility is fraught with plumes of widely disparate 
chemicals that impact Blair Fork creek, ground\'rater, and soil 
to an undetermined extent. · 

-19-
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APPENDIX A 

GROUND PENETRATING RADAR PROTOCOL 

. . . . . ... . ... . . .,, ; . 

·I . 
I: 
t:· 
1.:: 

. ·;·. 
~: 

. f·. 
~-I 

i :, 
' 1 .. 
1.• 

'· 

.jL .. 
·!' 
r.~ 
L 
F 
~-; 

' ~ ~. .. 
! 

iY .. 
r.· .. -
! .. 

i, 

' :· 
' 

:· ~ 
' ,. 
i': :; 
i' r 
l 
i' r 
~-

i 
·• j· 

. . :. 
. I 

I 
I 

I, 



.:;;:ta· .. 
, ... 
)!I APPENDlX 1 

; ':~~· . TilE COHPANY 

Ll 
r:l 

Cl 
Ll 
Ll 
r1 
[1. 

[I 
[I 
II 
L ·-

rl ,__ 

GSSI was founded in 1970 to develop and apply impulse radar 
technology for non-destructive subsurface investigation at 
shallow depths. · Since that time, the company has been in the 
forefront of radar technology o.s applied to subsurface 
investigations. GSSI has manufactured SIR Systems that have been 
employed all·over the world for o. wide variety of applications 

·such as: locating hazardous Haste, finding reinforcement bars 
. and voids in concrete structures, recording depths of geological 
interfaces, bedrock, and fractures, producing lake, glacial~ and 
sea ice profiles, and detecting voids, pipes, tanks, and other 
anomalous subsurface objects. GSSI, considered to be the leader 
in the field ·of Subsurface Interface Radar technology, has 
continued to develop and introduce new products to advance the 
performance of SIR Systems. 

SIR SYSTEM OPERATION 

GSSI 1 s SIR System is an impulse radar that transmits short time 
duration pulses of electromagnetic energy that reflect off 
interfaces. These reflections o.re received, processed, and 
printed on a line scan graphic recorder ( analogous to seismic or 
sonar systems, but employing electromagnetic rathet than acoustic 
or mechanical energy), A more detailed description of the system 
operation, interpretation, and limitations follows. 

Figure 1 shows a block diagram of a typical SIR System. Starting 
with the Radar Control Unit, a circuit generates a trigger pulse 
signal which is a continuous train oi voltage level changes at a 
repetition rate of 50 KHz (see Fig~re 2), The trigger pulse 
signal is fed through the system's contiol cable to the 
transducer where it is connected to the input terminals of the 
transmitter. The transmitter, a solid state impulse generator, 
produces a very fast rise tirne voltage pulse for each trigger 

·pulse. The output of the impulse generator connects 'to the 
terminals of the transducer's dipole antenna.. The radar pulse 
propagates along the antenna in to the material coupled to the 
.transducer. The physical size of the antenna determines the 
center frequency of the energy (larger antenna = lower 

· frequency), 

The receiving antenna detects pulses that reflect back from 
'interfaces where the dielectric constant of the material(s) 
change, The receiver converts these electromagnetic (EH) 

· signals, only .a feH nanoseconds in cl urn ti on, to the audio 
frequency. The signals are then transmitted to the Control Unit 
for amplification and processing, The do.tn displayed as travel 
time is printed on the graphic recorder nnd/or digitized and 
stored on magnetic tape for playback after an area has been 
surveyed (see Figure 1). As the transducer is pulled along a. 
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1
. · .. transect line,· ·the graphic recorder prints a continuous profile 

!B .of the radar reflections. These reflection profiles appear as a 
·· ~-· close approximation of a verticnl cross-section of the material iii beQeath the transect line (see rigu~e 3). 

~ VELOCITY AND TRAVEL TIME 

tr = 

where 
. ~ 

C = propagation velocity in free space (3 X 10 m/sec) 

Vm = ~ropagation velocity through a material 

. GI 
tl 

The dielectric constant is usually unknown (except in 
laboratories or controlled situations J. There are two 
methods for interpreting the depth to a target. With the most 
accurate method, it is necessary to utilize a reflector of known 
depth,· The propagation ve.loci ty ( Vm} can be derived from the 
relationship: 

Ll 
Fl 
'-· 

rl L 

f. I 

where 

Vm = 2D/t 

D = Measured depth to the reflecting interface 
t = 2 way travel time of received pulse 

Since radar data is displayed as travel time, it is convenient to 
express these relationships as units of time rather than 
.velocity, Accordingly, one way travel tirne can be determined 
from the dielectric constant by the relatiqnship: 

~ ~r --;;;- ns/ ft. 

~since the pulse travels from the surface to the reflecting 
interface and back to the surface again, this value is multiplied 
by 2. By comparing calibration time pulses with reflecting 

,·pulses 1 two way travel time can be determined aliowing 
calibration of the dielectric constant: 

~r = (ns/ft.. )?. /2 

[I 
[I 

rl 

The second method for determining depth is to estimate the 
. dielectric constant by using a table of dielectric constants_ to 

match the soil type to travel time. The enclosed table of 
·electromagnetic properties shows a list of the dielectric 
constants and pulse travel times for various materials, Note 
that the dielectric values range from 1 for air to 01 for water. 
This method is an estimation due to the generalization of 
material and the strong effect that a change in water saturation 
has on the dielectric constant of a material (see Fig~re 6A). 
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::n1 ... ··.: 
PENETRATION DEPTH 

·,11 The 'Conductivity value of a. dielectric medium (e.g. soil, rock, 
·concrete, pavement, water) must also be considered as it causes 

'"' . the electromagnetic pulse to lose energy in the form of heat. J1· There are many factors that influence this value. The 
.~ conductivity of a material is primarily governed by water 

- content, and by amount of salt in solutions, amount and type 
· of clay, presence of metallic or chemically conductive fill 
~~.:material, density, temperature, and frequency of the penetrating 

electromagnetic energy. Conductivity is related to loss tangent 
~ (dissipation factor) by: 

~·J tan D = 
:.·, 

l~l 
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i:_l 
F~ 
~ __ I 
•.· ;'.:1 
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where 

f = 

'L'ir .(J f:: <> t r 
conductivity (mhos/meter) 

frequency (liz) 

~~= 8.85 Xl0- 1 ~ farrids/meter (dielectric constant 
of free space) 

tr= relative dielectric constant 

Since conductivity causes heat loss of pulse energy, this 
parameter governs the depth of penetration. The higher the 
conductivity, the higher the heat loss over a given distance and 
hence, the greater the signal attenuation. Therefore the 
approximate attenuating rate for various materials cap be 
calculated from: 

_g .r-r-
A= 12.863 X 10 f'n:..r 

where A = dB/m 

~ tan ot. -, 
+1 

It can be seen from the slope of the lines in Figures 4, 5, and 6 
that a s~all change in moisture content or density causes ~ large · 
change in dielectric constant and conductivity. For this reason 
the successful application of Subsurface Interface Radar is 
dependent on the electrical properties of the material· 
investigated. To assist in determining the potential success 
with SIR, examples of conductivity values for various materials 
are reported in the table of electromagnetic properties. 

3 

.. ·-·· .... •. ·····-)·.o:ot.·. 

fr: 
i,. 
1.'.' 
f·' ., .. ~ .. 
~-:: 
jt• 
.. #;_;,, .. 
i\. 
f· 
~:. 
~,, 
(i' 

~' 

L 
t .. 
~:: 
r: 
r: ... 
a.: 

; 
~· .. .,: 
;: ... 
• l: 
i , . 
. t' 
i:. 
~·.( .. 
t:• 

i' 
! . 
• . 
r· 

r 
j· 
1.·· 

F· 
I . .... 
! 
' ! 

·~· 

. 
I 

; 

i 



:a-1··· J .. · 
._j . 

·:;t.l. !I .. ... 

~I 

r1 
··-

:·1 I.· 

i 

[I 
1.''•1 ;: 

Cl 
~-I ,. 

r·l I 

I 

~I 

ll 
rl 
'-

'I f. 
t:l 
l 

rl '· ..... -. 

I 

MCD~ 
----~$,~----~--------, 

MOD. :l1C5 AP 
THANSDUCE.=l CONTROL UNIT I 

I L I 

I MO~.~ I 
MCO. DT·-5CCO 

12VDCI TAPE RECCROE~ ,_ 
~ . L MOD. 07/J ' 

I 
MOD. SR-acco I MCD. 20P I - . GRAPHIC 
RECOROE~ 

I 

Figure 1: SIR SYSTEH BLOCK Dil\.GRAH 
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Figure· 2: Illustration of Continuous 50 kHz Voltage Train 
· (trigger pulse) 
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APPROXIHATE VHF ELECTROHAGNETIC PROPERTIES OF VARIOUS MATERIALS 

!i.·l'· . ,.,.. ' 0. 

'~ IAL · · CONDUCTIVITY 

··:il'· : . 1.''· .... 

·-

(~) (mho/m} 

0 
. 

,.-,sh Hater :to-4 to 3xl.o-2 Lj'·L .· j." 

· ! __ ater 4 

(dry) :to-7 to :to-3 

(saturated) · :to-:4 to :to-2 

(saturated) · lo-3 to lo-2 

ralv (saturated) 

~-- Sandy Coastal 
and 

···.: 

[-~age. Forested 
ciiid 

[-... age Soils 

./lh Agricultural 

_. _sh Water Ice 

~~fmafrost 
Granite (dry) r., L estone (dry) 

rromite 

:.-artz 

Concrete 

[lphalt 

:fa rce 
I . 

L;:· vC 1 Epoxy, 
.,lyesters, · 

[ nyls, Rubber. 

,.·I 
l' 

L 

rl 

5 -. axlo-3 

lo-2 

lo-4 to lo-2 

lo-5 to 1o-2 

lo-8 

lo-9 

. . 

Dielectric Pulse Travel Times 
Cons·t:ant r Er in ns/ft (one ~ay) 

1 1 

81 9 

Bl 9 

4-6 2-2.4 

30 5.5 

10 3.1 

8-12 2.8 - 3.3 

10 3.1 

12 - 13 3.5 - 3.6 

6 - 12 2.5 - 3.5 

15 3.9 

4 2 

4-8 2 -2.9 

5 2.2 

7-9 2.6 

6.0 - a 2.4 - 2.8 

4.3 2.1 

4:...5 2 - 2.2 

5 - 10 . 2. 2 - 3.2 
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4-12 (8) 2.2 J.J 
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APPENDIX B 

GROUNDWATER SAMPLING - FIELD DATA SHEETS 
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,.,...---------@!EmJSCl···.··•· 
Field Data Sheet for G~ound-Water Samplin mrww · 

Date __________ ~9/~~~~~~~------------------
Field Personnel --!:H..~Oxic~-------------
Facility flame m - rexrlr 
EPA ID NO. · NCD054290770 

Jfell ID NO. w n 
D Upgradient ODowngradient 

nreatber Conditions .Ra!nr/Claar/!lndr/Parur ooudr/!41'm1Bot 

.AJr Temperature 55 'F 
To'tal nell Depth (TifD) 20 J/JOO !t 

Depth fa Groundnafer (DG»} 9.32 J/laa n 

Length of Jfafer Column (LWC}' = TifD ~ DGir _.:~ 
1 Casing Volume (OCV} = LW'C .r~= 1.74 ;r:d 

' 3 · Casing Volumes =. · 5.222 · ,a~ - 3tll.l:dard. Eraauauon YoJu:n• 

.Method of if" ell Evacuation Sabl::lembl• Pu.mp/CKt r BaJlu/ B-r Pump . 

· Method of Sample Collection Dedlestrrd r BaJlertc:xr. r BaJlu/21-r Ba!lar 

Total Volume of Water Removed 1 •al 

. (Field Analvsis) · 

Volume Purged C.lllloll6} 

Time (m.WtarrJ 

pH (s.v.J 

Conductivitz 
lfafer Temp ( c) 

. Turbidity (rubJecUnr} • 

Odor (I'UbJecUnrJ •• 

. 

0 11/4 

. 
2 ~ 

1 1 

Casing Diameter ~s md!er o.a mc!Jn 

Casing Material DFrC . DMon· . mm.d 

. Measuring Point Elevation (MSL} 111oo n 
Water Table Elevation (MSL} J/Ioo tt 

pHjsp. cond. meter calibration (Date/Time} __ _ 
·pH b~er solution used ______________ _ 
Steel" Guard Pipe around Casing Dr-- m~~" 
Locking Cap Om {!;l::o 

Protective Abutment IXl1" O::o 

·; .. Well Integrity. Satisfactory .IXIrn · Ono 

Well Yield D~.ar Dlledlw:: Dmb: 

2 1/2 .3 3/4 5 7 

. ! 

. 
3 7 '- 2 

1 1 1 1 

• (J} clear (2}~l:L (:r)mad•ral• (4)hllll - (J)naD• (2}/alnt (3)maderat• (-4)rironc 

. .. -··· ···---· ·~--- .. ·--.--~- . ·. . . 
···-···~-........ "!-....... --~- ... _ .... - .-- .. • .. ~-'!""~·:.-·::-~- ·-:·-: ... ·~~::···-·~ • ..... · ...... ·•·•• .. ·. :·~ ···. -.-. -. ·.~::•:··::;:,....:-:-~:,.::.~·--:--~~~-~-;"': .... :-:-<~~·,·.~·":···:·.-;,: ·"-:"-'-7: .. ~ .... 7--:. :: __ -:--~:··-::-;.··. 
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.r.~~.~~; :- L:.=-::;; :r·.~_:::_ .... :~ : ... ~_.-.::~.. - ·· - ••. ;::.:.r:~.':.J r • .=.:.;~, - __ :~------

F...-,1-. el_d_D_a_t_a -S-11-ee_t_t_o_r_G_r_ou_n_d ___ Wi_a t_e_r_S_a_m_lin __ *lll-StJ 
Date ________ ~9~/~~~9~1~~----------------
Field Personnel __ ___.x:_._c:I.Ur"-'la~n.&.lfo.u.r.l.Ld ______ _ 

Facility l'!ame __ ___;;:n~I _-_L=e=n:::.01::.:· r:_ ______ _ 

EPA ID NO._·--~N~~~s~4~29~0~7~7o~--------
Jrell 1D NO. Mli 12 

0 Upgradient ODo'WDgradient 
Weather Conditions Ralnr/Clear/l!!Ddr/Parllr craudr/Tarmlllot 

Air -Temperature sa 'F 
Total Jf'ell Depfh (TifD) to z;1oo t! 

Depth to Groundlf'afer (DGJF} 7 _ 97 J/Jao tt 

Length of lfafer Coluiilll (LffC} = · Tif1J .:.. DGif =2__a 
1 Casing Volume {OCV) = LWC :r .163 = · .326 .,z 
3 Casing· Volumes =. · 978 111.1 - standard EnouaUo.a Talum• 

Method of Trell Evacuation s-.:~:m.r-m&I• Pumutcn r Banar/ a-r Pump 

Method of Sample Collection Dedleated r Bl!.ll~tcrr. r Ba!Iar(!-~ Balllff' 

Total Volume of Water Removed 1 . · ,aJ 

(Field Analysis) 

Volume Purged C.alla1:16) 

Time (mliltar,') 

pH (s.u.J 

Conductivitl 
1fater Temp ( C} 
Turbidity (.ubJeeUrr~} • 
Odor (wbJeaUrr~J •• 

0 

1 

\.... 1 

1/4 

0250 

.. 
l 

1 

Casing Diameter._--=llJ:._z..;...m_eli_,. __ --=D:..-'_m_e.&_ .. ____ _ 
Casing Material Dm: Druzo1:1 fllm.u 

Measuring Point Elevation (MSL} _________ .::!..JI.::::.10!1;...:r.::...-_ 

Water Table Elevation (MSL} -~----..:.::JI.:.;1D!I~n-
pH/sp. cond. meter calibration (Date/Time} __ _ 
pH buffer solution used __________ _ 
Steel" Guard Pipe around Casing -----=01"=-----:.fl!:,;..n_.,_ 
Locking Cap O:rn fana 

Protective Abutment _______ --.;. !.Wn~:___::D=.:!!:..::.." _ 

··Well Integrity Satisfactory--------== 11!!=·,.,.~-=0=-:r:::-o_ 
. Well Yield D Urr 

J 

1/2 ">/4 1 

0300 0500 0600 

• J 

1 - l 1 I 
1 1 1 J 

• (!) clear (2)sJ16bL (:J)madtral• (4}h1rh - (J}.aone (2)laJz:.t (3}moderal• ("')•l.rorlf 



Field Data Sheet for Ground-Water Samplin-

Date qt?E/9J · 

Field Personnel __ ..uH-uRawrer~~:.~.----------
Facility !fame n::r - Ieooii 

EPA m No.· · Ncnos4z9ono 

Casing Diameter l:D2 Jnllhe1 Oo&Jnel!H 

Casing Ma teriB:J D.FTC Draao:~ . OOst.etl 

Measuring Point Elevation (MSL} !/lao 1t 

Tr ell 1D NO. wl3 
D Upgradient ODowngrad.ient 

fi'"eather Conditions Rai.a.,./Clear.fflndr/PartJr croudztrarmllJot. 

Pir Temperature ro 'F 

Water Table Elevation (MSL} . !/1at1:t 

· pH/sp. cond. meter calibration (Date/Time} 
pH buffer solution used 
Steef Guard Pipe around Casing 01'" ~llC 

Total Jfell Depth (TifD) · J/Joa tt Lacking Cap 01ft' &9ntt 

.Depth to Groundl'f'afer (DGif} J/loa rt Protective Abutment ~ O.:io 

· Length of Jfafer ·coluinn (LWC} = .. TifD -- :nGir· =....l...J1 Well Integrity Satisfactory .. lKJ.rn Onc 
.. 

1 Casing Volume {OCV} = LWC x .163 - 1.141 ul Well Tield Or.ar OlCedi= 
.... D.!!:!.t.!t 

. 3: Casing rolumes 0 = . 3.423 ,~ - standard J:ncuaUc:: Yol=• 

.Method of Trell Evacuation Sullmrmbl" Pumo/cxt :- BaJJul n-r Pum:~ 
Method. of Sample Collection Deod!cated r Bfl11rrr/cn. r BaJJutP-K Bailer 

Total Volume of Water Removed 4 ,aJ 

(Field Analysis) 

Volume Purged ~rillcMJ 
Time (mWtiU']'J 

pH (s.u.J 

Conductivitz 
Jfater Temp· ( C) 
Turbidity {.ubJecUn} • 

Odor (lfUbJsoUnJ •• 

0 

0100 

? 

1 

1.2 

0104. 

. 
~ 

h. 

(Ccot$,.,.,.) 

·z.4 3.4 4 

0108 Oll2 0115 

-

-
~ ":t ~ 

4 u u 
• (J] clear (2)~bL (:J}mcdrrat• (4)bltrb - (l)Donr (2)tamt (3)modenl• (4Jrtrc~ 

..•. :-- ~ -··- ........ . 
• ... - ..... p •••• ··- •• - ... ·. 
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-···~ 
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...--------:----~ *BISJ 
Field Da·ta Sheet for Ground-Water Sam ling 

Date 9/26/91 

Field Personnel x Cranford 

Facility !fame 'IFI - Lenoir 

EPA ID NO. · NCD054290770 

Well 1D NO. Mil 14 
D Upgradient ODoTYDgradient 

Weather Conditions· .Ral.ar/CII!ar/!Indr/l'artlr coudr/Tam/Hot 

_ Air. Temperature · "F 
Total 1fell Depth (T'IfD) 15 J/tao ~~-

Depth to Groundn-ater (DG»j a. 13 J/Jaa rt 

Length of ·1fafer Column '(LWC} = TifD - DGIY =~ 
1 Casing Volume (OCV) = LWC x~= 1.141 rei 

': 3' Casing .Volumes =, 3.423 ,a~- sta.adard Eniouaucn Yoiu=" 

.l.fethod of Trell Evacuation !:lbmllrrlbte Pttmp/C!l. r HaJJer/ n-r Pump 

Method of Sample Collection Dedlet~ted r BaJJu-tcrr. r Baller(B-.r Baller 

Totcil Volume' of Water Removed 4.5 · :al 

(Field Analysis). 

Volume Purged C.rrl10126) 

Time (m!!ltaryJ 

pH (s.u.) 

ConduGtivitl 
1fater Temp ( C) 
Tt.Irbidity (.ub]ISCU"'). 

Odor (wubJ~taUre] •• 

-- 0 

0205 

2 

2 

. .. 

1 

.0207 

. 
2 

2 

Casing Diameter_......;;;;JXl;_z_m_llh_••----=0=-.t-m_e!l_" ____ _ 
Casing Material Om DNmz t!ilst.taJ 

Measuring Point Elevation (MSL) ____ ---.:1!-.:IJ:.:..oo..::.tt_ 

Water Table Elevation (MSL) ---:---·---..=:.1/..::Ioo;.;.,:.:..tt_ 

pH/sp. cond. meter calibration (Date/Time} __ _ 
pH buffer solution used _________ _ 
Steer Guard Pipe around . Casing ___ ....;OJM=---=rn:..:.n_o _ 

·,Locking Cap Om 11Jno 

Protective Abutment ________ ~~!!!.:.:.--=O=.::ll:::..o _ 

. Well. Integrity Satisfactory _____ _....;IlJJM=---.;.;..:'· D::.:::_o_ 

Well Yield O.tcnr DlCe!!lw:~ . Ogi;; .. 

!Cc.olililanrl 

....... 

2 3 .· -4 4.5 

0209 0212 0214 .. 0215 

I 
• J 

2, . 2 1 1 

2 2 2 2 

. . . . . . 

-
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:: -~ ~··-,~-- '.-, ~-·-···· ·.··--· '.-·~,_ ; r::·:··= , .... ._.,__., 'c~-- r-·. ~ . - - :-.·:--. :- :~.r~ ,-.. _·r-··:. ~·-·_-.. ,_ \ _____ , .t __ ,_ • .;. i __ -= ..... , :····· 
\·~_ .. _ 

~----· --~--·~~mrscx·.: 
.-----=-------F_i e_l_d -=D:.....a_t.:.:..a .......:S:.::n:..:e-=-e.:.....t -=.!.:..:or:.._ Ground-Water Sam ling · mrmr au 

Date ___________ ~~'=~~~~1 __________________ _ 
Field Personnel ___ ~M..:...;C~:odc~---------
Facility !fame ___ _;'IFI::::.=-_-..::rem::::::::ir~-------

.EPA ID NO._·---~N~~~s~4~29~o~77~o~---------
Jfell ID- NO. w ;15 

0 Upgraclient · ODowngradient 
Weatber Conditions RamrfC1esr/l!lndr/!'arl!r Cioudr/l'"um!Iiot. 

Air Temperature .. .. ro· ~ 
Totai Jfell Depth (TifD} p; J/Jao· n 

Depth to Ground-'nafer (DG1f') s.s 111oa tt 

Length of ·nater ColUmn.. (LWC} = TifD - DGtr ~ 
1 Casing Volume (ocvJ = LWC x .163 = 2.om · ,,, 
3-· Casing. Volumes = 6.l.125 fal • staz:cud .tnouauc.n Yal=• 

Method of 1fell Evacuation Su!lmambl11 P...u:!!/G.I!:L r "Baller/ e-r Pw::p 

. Method of Sample Collection ned.leat11d r Ba.Um-/Cr:t r B11!1erf!-r Haller 

Total Volume of Water Removed 10 ,a.~ 

(Field Analy-sis) 

Volume Purged {6allau} 

Time (mllltarrJ 

pH (s.u.J 

Cond uctivitl 
1fafer Temp ( c) 

· Turbidity (JrUbJecU"'} • 

Odor (trUb/floun} •• 

0 

00)5 

1 

'-- 1 

.. 

1.5 . 

0010 

. 3 

2. 

Casing Diarnefer_.....:=:IXJ:-a...;.;;.!ll;..;;aJJ_••----=0=-"-=~n-=.:..:." ______ _ 
Casing Material · DPTC Draa= ~m.u 

Measuring Paint Elevation (llSL} _________ ..;:.:;JI..;;.;loo...;;....;;;.tt_ 

Water Table Elevation (MSL) --~-~--..::1/~Ioa~tt-
pH/sp. cand. meter calibration (Date/Time} __ _ 
pH buffer solution used __ ._;_ ___________ _ 
SEeet Guard Pipe araUJld Casing ------=OJM~---=Kl=-n_o_ 

· ·Lacking Cap 07" Elno 

Protective Abutment __________ ~=..:;~D===no:._ 
. Well Integrity Satisfactory -------=~::,..-_-=0:::-=::.:...o __ 

. .. ,]l 

Well Yield O.tcnr- DlCed!u:: Dmrl! ·. · ,:, 
. : .. -··, 

3.0 4.5 6.1125 10· 

0015 0020 0025 0030 

. 
• J 

3 - 3 3 2. 

2 2 2 2 

• (1) clear (Z).U,.bt. (:J}mod•rab (4}hlcll •• (J.):::=• (2)laJnt (:S}mod•ral• (4}•~ 

• • • • · .. -. ··•-.. - -r--· ..... ~.- ~ ... '"• • • • • • •• ' .............. ~ ..... _, --.·~··.· --~-· · ........ -~·-.:-- ---·-· .. . . . . . · .... · .·. ·. · .. :···-·-: ~~~~:~0.::-·- ·" ~ ~~:. ~-=:7:·:~-::::::.~~-~~-;..~:-~- -.-~ ... · ·-·:·:· -~ -!.;·:: --:.::-~:.· . 
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..------------- ~LmlJFJ 
Field Data Sheet for Ground-Water Sam lin 

Field Persannel---::=...:~~0!----------
Facility !fame m: - I.eroir 

EPA ID NO. . NCD054290770 

Jrell ID NO. Mli 16 
D Upgradient · ODawngradient 

Jreather Conditions · Ramr/Clear/!lndr/Part.Jr Cioudr/T~/llaL 
.Air. Temperature 56 'F 
Total 1fell Depth (TifD) 20 1/loo n 

Depth to Groundnater (DGif') 10.36 1/Jao n 

Length. ·at· 1fater Column· (LffC} = · TTf1J - DGTf =~ 
1 Casing Volume (OCV) = LWC .t....163..= 1.571 •!!.! 
3 ·Casing ··.Volumes ·= 4.11 ,a1 • st1U2cht.r.:f .l'r.aau.sua.a val=• 

.lrfethod of Well Evacuation suhmenfhl• P=p/c!I. r B8Jler/a-r Pump 

.Method of Sample Collection JMdlc:ated r aaJJfff"/cn r aaUar(B-I" Bailer 

Tofal Volume of Water Removed 6 ,aJ 

(Field Analysis) 

Volume Purged Cral1on"J 

Time (mLUtiiZ'7J 

pH (s.u.) 

Conductivitl 
Jrater Temp ( C) 
Turbidity (wub/ecUnr} • 

Odor (r.JbJeaUn} .. 
...... 

n . l 114 

3 
. 

3 

z z 

'- l/? 

3-

z 

Casing Diameter._·........;::!XJ;_s...;....m_=:...•'----=0=--'-m_cb_H ____ _ 
Casi.!lg Material DPFC D!atloll IXlstad 

Measuring Paint Elevation (MSL)_· ----~11...;.;1oo:..;:...:.:.l1_ 
Water Table Elevation (MSL} -~----.....;;1.:..:11;;.;;.oa..;;;tt_ 
pHjsp. cond. meter calibration (Date/Time) __ _ 
pH buffer solution used----------
Steet Guard Pipe around Casing ____ Drn=-:...__;:W=.:;::.;;..o _ 

Lacking Cap o,... !Xlno 

Protective .Abutment ---------...!lltns~:...._._!:o::!!n:.:..o _ 
··Well Integrity Safisfactory _____ __;~=--_..::O=-n...;...o';_ 
Well Yield Dr.ar 

Ptra::t. .,: 

:} 
. .,..,,. . 

. - -· 

. ~ "l,/L_ . h. h.~/!..._ e. ,. 

I 
• J 

3 3 3 3 

2 2 2 I 2 
• (1] al~rar (2)sllz11L (3)modent• (4}11lr11 •• (l)Dane (2)!al.r%l (3}madenl• (.4)slrollf 

0 oM- ... ······-·· ,•OMO•o ..... o ·-· ......... .' ........... _ ... -· ..... . ' . . 

.. 

'l :, 

: M ........ • :•-:.,~-~- ... -·· .:· •• _ .... ;-·- -· ......... -:_· -·::-:·:··:.·:!··.·.·.:··~~~-~~- .. -.--.-.. ····:.-.. :-:·.~. .. •.:·-·r-.·· ..... -·:· .... -.- ....... •.· ..... . ~: ;··. -..... :.~ ; 



.-- c--, .,~ _,_:_ r;--.-, f- :· .• :··. ~ -!- · t __ ,.~ · ~~-........ : r---==.; :.r·7-:;-:~ -·.-·:·:- : .... :.-:; . r-.. . =.; 
IIIIi ·;-.I~ ;f. ·: .j , ... , , .•. • ·j •••• _., 

-:-·-~-~-!-

_________ __./·Field Data Sheet for Ground-Water Sam ling *IJIEJ 

I • "' • - •" 

Date 9/26/91 · 

Field Personnel_Ho-J.&Jcai.IJ,a..J.Ak----------
Facility Name TFI - Lenoir 

EPA ID NO.. NCDOS429077o 

Well ID NO.__;HR"~I;...;7_~~-,.;..,._,-------
0 Upgradient ODoJrngradient 

Weather Conditions ~Wnr/c•&r-mndr/P.artlr ccudT/!armllJct 

Air Temperature so 1.11oo r. 
Total 1fell Depth ('11YD) 4o.o · · 111aa n 

Depth to GroUlldwater (DGtr) 8.21 111ao n 

Length of Jfater Column (LirC} ~ .. TJfD - ·nGiY =~ 
1 Casing Volume (OCV} = LWC x. .163 = --=5:..:.;.2=1:.::..6 __ _ 
3 Casing Volumes = . 15.6 ·rei - 5'ta.::!.danf ~auaua.a Tel=• 

AI~ thad of Irell Evacuation Stthm~hl• P~=p/cn r .Ba!la-/ B-r P.-=e 

.!fetbod of Sample Collection ~c.t..t r s.ua-/c.z:t r Ba1Ia-,m-r Ballu-

Total Volume of Jfafer Removed 17 •al 

(Field Analysis) 

Volume Purged rz.u.,:uJ 
Time (mWta17) · 

pH c:r.u.J 

Special Condition (um.bc•/cmJ 

Water Temp (°C) 
Turbidity (.ubJ•cUre) • 

Odor (wab/ecU.,..J-

0 

0147 

2 

2 

··---. ····-· -----· -~-·. .- ·.:-- ~· .- .... ·.-~· •--: . .;.-.;.-;: .......... -; .. ·.-. 

.. 

5 

0155 

2 

2 

Casing Diameter fl• .!ac.b.. o.c me~l:u·• 

. Casing Material Om:. Dr.a= OOst,., 

10 

0210 

1 

z 

Measuring Point Elevation (MSL) _____ ...;;:,I;,..;;.lo;;.;..a,;;.;;,.tt_ 

Water Table Elevation (MSL} -~-----=~~~~.:.:.oo.::.tt_ 
pHjsp. cond. meter calibration (Date/Time) __ _ 
pH buffer solution used _________ _ 
Steel Guard Pipe around Casing ------=07-=· -·-·-=IXI=-=-~~

Lockmg Cap.~--------------~o~~=-~~~n~o-
Protective Abutment _______ __..!IX11"~:....-....!:D:.:==--

. Well Integrity Satisfactory ______ _,;IXI.rn=---=0::;..=_ .. _ 

}fell Yield 0Lrw D11...uum o;w-·',i· 

15 17 

0220 0222 

. . 
1 1 

z z 

.··..:.·: .... -



! ·-·.. ..~-~-··::: _, • ..,_._, ,;·.~-------... - ' .. r--·-.-. .. _, ., ... ... -.,_,., r·7' :-1 1 -- ····-:--___ ;_ 
r·--:-- .. , 

: ... -·- . ,·. ::..: I, -~; - - -___________ ___:..__ ~fE!im:l 
--------/ Field -Data Sl1eet for Ground-Water Sam lin BrmmrM 

Dale __________ ~9~/_2S~/~9~1 ________________ __ 

Field Personnel K Cranford 

Facility !fame TFI - I.enoir 

EPA lD NO. . NCD054290770 

Jf ell lD NO. H\1' 18 -
0 Upgradient ODormgraclient 

nrea fher Conditions R!Uor/C1ear/1flnd1/f'llrllr Claudr/lra=(Bal 

Air Temperature 60 ~ 
Total Jfell Depth (TlfD} 4o J/Joa tt 

Depth to Ground11ater (DGH} 6. 75 J/Joa tt 

Length of Jf'ater Column (LlrC) = TIYD - ·nGir ::33.55rt 

1 Casing Volume (OCV} = LWC z .163 = rctl 

3. Casing . Volumes = . . (ttl - standard E'racuat!an Yal!Uile 

1fethod af iT ell Evacuation Subflurdbts Pum:otr:n r 'B~ul s-r Puc11 

· },{ethad af Sample Collection .Ditd!eated r Baller/Glt r Ba!!uz!-K B.ner 

Total Volume of. Water Removed 11 tal 

(Field Analysis) -

ralu.me Purged ~rillauJ 
Time (miUlfU7J -

pH (s.u.) 

Conductivitz 
Jfater Temp ( C) 
Turbidity (wubfscUTW} • 

Odor (nbf~Ure} •• 

0 

.. 

18.1 

3 

1 

- 5 

18.9 
. 2 

2 

Casing Diameter_--=UI=-2_m_eb_ .. __ -.:D:..•_.~n_cb_" ____ _ 
Casing Material DPYC . Dr.aazs mSt.ld . 

Measuring .Point Elevation (MSL) ____ .__;;,zl:...;.loo__;;._n_ 

Water Table Elevation (MSL} --------=~~~~.;.;;.oo..:.;n;...... 
pH/sp. cand. meter calibration (Date/Time) __ _ 
pH buffer solution used __________ _ 
Steer Guard Pipe around Casing -----=OJH=----=m::.;;;n_., _ 
Lacking Cap 0J'WII ~n" 

Protective Abutment __________ __!m,.,.~~D::..:n::." _ 

· Well Integrity Satisiactory ------=Q!Vn=--.......:0=-n_a_ 
. . ' ... ~. 

Well Yield- 01ar Dllac!JUJ:I · D¥ 
ltonb.l:I~'"I!J 

10 15 17 : , . 
I 

• J 

19.1 19.3 19.6 

2 - 2 2 

2 2 3 

. . 
.· • .. ....... - ..... ·- ........ ,. • .... t- ...... :' .• _...., .• : o#" ···-·:· .• -- --: ., .. ___ : ... 

. •.·:. ·' ... · .. -',. · .. .' .· ,:-; ;• ~ .. ,_,:--~ ·-·~ .... : ·~-. :·.;-: •: ·:·~ .. ,·~•·. -:-_--• ;;-;· • --~' ·:-:·::·.'·"'"'~= -r_.·.,.., :•' ··: .:· ·.•:~:•• • :··.:~-:-~~.=·:::• :~·:-": ·.':·: .... "•. : .· .· ..... 



-
Field Data Sheet for Ground-Water Sampling *Lm!JFJ , : • · 

Date 10-16-91 

Field Personnel......::X;;.. • ...:C:.:.r=a"=f:.::.or::.:d=----------

Facility 1{ame _ _;;t:;:.E=.I--=L:.;::en=.::o:.:i::.r ________ _ 

EPA LD 1{0. HCD054290770 

Well ID 1{0. HW 12 
0 Upgradient ODowngradient 

Weather Conditiorzs .!Wnr/CI•ar/!m!d:r/l'Arllr croudraa=/Hot 

.Air .Temperature 4o ~ 
Total lYell Depth (TWD) · · 10 1/!oa tt 

Depth. to Groundwater (DGJY) 1. g7 1/too n 

Length of·.· ffater CalUIIlll. (LWC} : TWD - DGYf- z.o;,e 
1 Ca~dlg Volume (OCV} = LWC z.a16.L= . .xo w · 
3 Caslilg . Volumes =. .992 raJ • stanra.ra L'nouaUQU V'oluce 

Method of Well. Evacuation !"abmen!hl• Pln::p/cxr. r Ifatll!l"/ 'B-r ~ 
Method of Sample Collection Dedfcafad r Bllillll"/czr. r s.iler/B=J: Blliler 

Total · Volume of Water Removed 1 ,aJ 

(Field Analysis) · 

Volume Purged ~J 
Time cmmbr7J 

pH (s.rr.) 

Conductivttz 
/Yater Temp ( C) 
Turbidity (mbimmJ • 

Odor (aab/ft¢ttn} .. 

0 

'-

!t 
2!m. 

I 

I 
I 

Casing Dia.meter __ ~=-:z ~m.a.~~_ .. ;.;,_ __ =o~" .:...ll:cll_• ____ _ 

Casing Material DPre · DrlltlOD lflst.u 

Measuring Paint Elevation (MSL) ____ __..;,. 1~/Joo;..;;...;;.;..tt_ 
Water Table Elevation (MSL} -~--:----1:!...::/!:.::oo...:.:tt~ 
pH/sp. cond. meter calibration (Date/Time} __ _ 
pH butter solution used_..;..___..;____;_ ____ _ 
Steel Guard ·Pipe around- Casing ___ __...;;::~;;..._--=~=llD-
. Locking Cap OJ'iW ~n:J 

Protective Abutme.nt _______ ---E~==--O==ne~_ 
· Well Integrity Satisfactory ------=f!7!'=---=o=-'llD__;.· .. 

Well Yield OLrr Dmrlt .. · )'. 

. [CD:iitiEm-7) 

!: 3/4 1 

I 
•, 

2045 2145 2ZD. 

. 

-

. . 
-·~ .. - ................... :. .......... •' ...... --........... ··": ... · -~ .. 

; ·:· · .. ~·:-- ;-;- --'":""~:--·····-:-- .;··7 ·-:__:::··;·:··.---- •:----~-~-·-<?~--·":;.-~:.·-:··.······~'7"'··:--:~-:~·-:.:·~~-~·~:··r~~=-==1""'.":~ 'I:·'. ,4, • .. -:··: • h··-.. -~;~: ••• .. '• .•. ,. __ . 



.. ·.• I .. ·. - : ... :-I~~-.·;-.~-~~-~- .... 
------------*!EmtSCl · .. 
Field Data Sheet for Ground-Water Sam ling 

. ,,. ..... ~= ~ .. 

Date lD-16-91. 

Field Persorw.el _.;...L;....Craofi;;;;;;~o;;;;oi~--------
Fac~tyffrume __ ~~~~~=·=----------------
EPA ID NO. RDJ542907i0 

Well 1D NO. Hi t4 · 
0 UpgradieiJ.t · ODomzgradie.nt 

Weather Conditions · R&U:rr/c:ear.l'n:Idr/l'~r c:oudr!T~Ill'ot 
)ir Temperature 42 'F 
Total Well Depth. (TWD) ·15 J/1ao !! 

Depth to Ground7ra.ter (DG"'ff) R 1~ J/Joa tt 

· Lengflz of· iYater Column.· (LlfC} = TifiJ - ·nGrr ::6.81 r; 

1 Casing Volume (OCV) = LWC z. .163 - t.ll9 ,s~ 
3 .. Casing . Volumes = . 3.3S9 p1 - 3bnd.a.rd Eracnmuan -ro1u::" 

· Method of Jrell Evacuation ~a-n~ Ptm;ptcn r &JJ.r/ JJ-r Pnma 

Method of Sample Collection Ded!es~ r Baii.rtczr. r Balllrl"/3-1" ~a 

Total Volume of Water Removed 4.5 .ral 

(Field .ft..nalysis) 

Volume Purged (pJia:m_j 

Time (mmtarrJ 

pH ~tr.J 

Conductivitz: 
Jfater Temp ( C) 
Turbidity (:mblodm} • 

· Odor (mblllatbw} -
'-

0 1 

l9CO !90S I 
I 

2 2 

2 2 

2 

1910 

2 -

2 

Casing Diameter. __ ....;~=-a f=h;....;.;. .. ___ --=0=--'-b:lc.b_•_. ___ _ 

Casing Material Om: DT~~ac:~ !ISb., 
Measuring Point Elevation (MSL) ____ __.;.::tl..;;;,;s.aa;.......;;.;..tt _ 

Water Table Elevation (MSL} -~-~----=tl::..::s.aa~tt _ 
pHjsp. cond. meter calibration (Date/Time) __ _ 
pH bufier solution used _ __;_ _______ _ 
Steel· Guard Pipe around Casing ___ ;....o,..=---=~=-~-

Mckmg Cap ---~----------~~~~~~D~a-
Protective Abutme.nt _______ ;....n-~::..-lD:::•:Ia=--
. -Well Integrity .Satisfactory ______ X"T=~=---=0=-•n_o _ 

Well Yield OLaF 
(calii.Sl:l an) 

·. 

- I 3 4 4.5 I 
•. 

1920 1935 . lc;45 

I I 

I . 
.... I 

z ?. 2. 

'J 'J ?. 

• ·. • • .. • -.•···~··." . .:..~•• -· .••••••-,··~; •:·.~···-:··-·-·-.-.·•·•- ._._,,,_._.7:~·~.:-.--·:•:.~···:·:-.-··· 0••:'·.~·"'"0''•''.'-•.. ;·,:• ••;• • --:"'·~··:•.:-;.••".: . ."' .,...., .. ~-·:·: • o • • • •--• lte • -- -·-

............ --: ............... -~~ .. ~ .... -~·~~·."'~ ... :"'...,.'.:o.·~··~'::·-:-:=-~~"~;-~;-~~,_ ........... =~-· .-.-···- :-:.· · . 
. . 

., 

. _, 



~ .· • ,.J i ·-·~ f ... ' .. ·,·:.; ,'"•···C-' - -~--·- .. 
.-----------~*~J.· · ... 
Field Data Sheet for Ground-Water Sam lin 

Date to-16-91. 

Field Personnel_· ---=K.:::....:Craa:foni==.:::.---------
. Facility flame ___ m...,=r..JOennliiilo!oUir..._ ________ _ 

EPA . ID NO. RJX>542g1770 

Jr ell lD NO. w n 
0 Upgradient ODowngradie.nt 

· Weather Conditions .!Wnr/CI•.r/JI:!::dr/Ps..~r c:ouar/!ar:::~/.B'ot. 

..J.ir Temperature . 4z · 'F 
Total Jre.ll Depth. (TifD) 40.o.l/1ao tt 

Depth to Groundyrater (DGff} a.z1111ao n 
· ·· Length of · if'ater ColUIIlil. (LirC) = T1fD - DGJY' =31~79tt 

1 Casfug Volume (OCV} = LWC r-1n3....; s tat ,.1 
.. ~ Casfug .Volumes = . 15.545 · p1 « ·5'tzu:!d.a.rd En~au.suOZJ Vol=• 

Method· o{ Jrell Evacuation !'ttem~ P=n/Cl:!. r g.nttt'/ a-11: .?=:~ 
Method of Sample Collection DedfesUd r 'Sallttt"/czt. r I!ailcr/!1-r z.aftf" 

Total Volume of Water Removed 16 ,a1 

(Field- Analysis) 
0 5 I. 10 

· Volume Purged ~allllU} 
Time cmmtarrJ · 

200) I :zoos I .. 2010 

pH cs.u.J 

Co:o.ductivitl 
Water Temp ( c) 
Turbidity (.ubJer:tmrJ • 

Odor (wbJ~J-

' 
'-:~· • ... _ ••• rO • .,, ~ 

2 

..... 2 

.. - :- . • ...... ':. ·;· .:·····' .. \ .- -: .. 

I I 
I 

I 

2 2_ 

2 2. 

Casi!lg Diameter XJa mw. D-' .!:ell• 

Casing Material DPYC Draaaa tlSbu 

Measuring Paint Elevation (MSL} _____ ~~I....;.;;Ioo.;....;.;;.tt_ 
Water Table Elevation (MSL) -~----~r.I....;.;;Ioo;.;;...;;.!'!_ 

. pH/sp. cand. meter calibratio11 .(Date/Time} __ _ 
·pH buffer-solution 'used ______ .;__ __ _ 
· Steel Guard Pipe around ·Casing ----=OJN=---lJ=.t:IJ-

Lacki!lg Cap ____ __..;.. _______ -=D~JW=--E==lllJ:__ 
Protective Abutment ____ ..:..,_ __ _:::;r,:=~:!.=....-l:D:::..:=::..o _ 

. We.ll.Integrity Satisfactory ____ ,;..._--=~::..:.:........:D::::;.t:IJ::..... 
~' 'l 

· Well 'Yield O.tar Dlledluo Om." • t 

(ClDtamonl . ·• ./{; 

Er~ ~l'_!!:t=J_==:_d~-+r"l-!l~·t.:+-I-JMI!:M:::_"'~C2,:1:rzr,_,._~--..I:J_I'T~a~r-"-"'_ ~-}--_ --. ,:?ua=::===J :~ ;. 
.. ~.;-)~r 

.. 

' 15 I 16 

2015 2020 I I:· 
I I I 

I I 
I I . 

.... I 
l 1 

2 z 
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APPENDIX C 

ANALT£ICAL RESULTS 

TEST REPORT 172A - OCTOBER 22, 1991 
TEST REPORT f72A - SUPPLEMENTAL - OCTOBER 25, 1991 

TEST REPORT 172A - REVISION - DECEMBER 2, 1991 
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'fest Report No. AB1565 
·Page 1 

AnalytiiCE/11 
I. Certification 

AnnlytiKEU, . Inc. 
· Current Certifications/Regulatory Approvals 

.. 
Tabulated belot.t are the current laboratory certifications that are held by 
each AnalytiKEU Laboratory. Analyses performed at multiple AnnlytiKEH 
locations will be noted in the test repott. 

Cherry llill, NJ Rocl~ llill, sc llouston Analytical, Tx 

State Cert , State Cert f State Cert I 

Arkansas 'ir s. Carolina 46067 H. Dakota R-006 

~onnecticut Pll-0715 tt. Carolina 316 Oklahoma·· 8403 

Florida B80985G Hew Jersey 79795 Texas Water Commission ~·r 

-tassachusetts NJ117 Louisiana ,·r 

IHet.t Jersey 04012 

ttew York 10815 

H. Carolina 258 

~. Dakota R-038 

Pennsylvania 68366 

S. Carolina 94004 

fennessee 02908 

Yerrnont ~·r 

* No certification numbers are issued for these states. 
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Deffnition of Ter.ms 
. AnalyUICEM 

DI 

J 

HS/MSD 

NA 

ND 

NR 

ltTU 

RPD 

RSD 

TOll 

u 

ppb 

ppm 

ugfl 

ugfkg 

ugfkg dw 

CCC 

SPCC 

PQL 

B 

Detected; result must be greater than zero. 

Deionized Water 

Compound was detected nt levels below the practical 
quanti tat ion lltnll:. The level reported is approximate. 

Matrix Spike/Hatrix Spike Duplicate. 

Analysis not applicable to the sample matrix. 

ltot Detected 

Not Requested 

Nephelometric Turbidity Units 

Relative Percent Difference 

Relative Standard Deviation 

Threshold Odor ltumb~r 

Compound was analyzed for but not detected. The preceding number 
is the·practical quantitation limit for the compotind. 

Parts-per-billion; may be converted to ppm by dividing by 1,000. 

Parts-per-million; may be converted to ppb by multiplying by 
1, 000. . 

Micrograms of constituent per liter of sample; equivalent to 
parts-per-billion. 

Micrograms of constituent per kilogram of sample; equivalent to 
parts-per-billion. 

Hicrograms of constituent per kilogram of sample reported on a 
dry weight basis. 

Calibration Check Compound; used to verify 'the precision of a 
GCfMS calibration curve. 

System Performance Check Compound; used to verify the correct 
operation of a GC{MS instrument. 

Practical Quantitation Limit; the minimum level at l1hich 
~ompounds can be dependably quantitated. 

Analyte detected in associated blank as \o~ell as the sample. 
It indicates possible/probable blank contamination • 
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B.ru!!P.le JJesignations Analyt'ii(E/1'7 

AnalytiKEH Client Date · 
Pes ignntion Pesignntlon . _ n&tdx Sampled 

A81565-1 HW-1 Aqueous 9/26/91 
AB1565-2 MW-2 Aqueous .. 9/26/91 
AB1565-3 HW-3 Aqueous 9/26/91 
A81565-4 HW-4 Aqueous 9/26/91 
AB1565-5 HW-5. Aqueous 9/25/91 
AB1565.-6 MW-6 Aqueous 9/26/91 
AB1565-7 HW-7 A'ltteous 9/26/91 
A81565-8 HW-8 Aqueous 9/25/91 

.A81565-9 AGS-1 Aqueous 9/27/91 
A81565-10 AGS-2 Aqueous 9/27/91 
AB1565-ll ACS-3 Aqueous 9/27/91 
AB1565-12 ACS-4 Aqueous 9/27/91 
A81565-13 scs-1 Honnq':leous 9/27/91 
A81565-14 SCS-2 Nonaqueous 9/27/91 
A81565-15 SGS-3 Nonaqueous 9/27/91 
A81565-16 SCS-4 Nonn_queous 9/27/91 

llote: Samples will be held for 30 days beyond the test report date unless 
otherwise requested. 
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IV• .. Hethodolog:I 

Yolatiles 

Aqueous 

'' .•·; Analy~ii(EM 

Method 624, Purgeables, Fed~ral Register 40 CFR Part 136, Vol. 49, No. 209 
October 26, 1984. 

Method 8240, Gas Chromatography/Hass Spectrom.e_!;_ry for Volatile Organics, Test 
Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW046. Second 
Edition, USEPA, 1986 with all promulgated revisions. 

Nonaqueous 

Method 5030, Purge and Tran, Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods, SW046, Second Edition, USEPA, 1906 with all 
promulgated revisions~ ·. 

Method 8240, Gas Chromatography/Mass Spectrometry for Volatile Organics, ·rest 
Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846. Third 
Edition, USEPA, i986 with all promulgated revisions. 

Semi volatiles. 

Aquegtis 

Method 625, Base/Neutrals and Acids, Federal ltegister, 40 CFR Part 136, Vol 
49, Nq. 209, October 26, 1984. · 

Method 3510, .S..ruuiratory Funnel Liquid-Linuid Extraction, Test ltethods for 
Evaluating Solid Waste, Physical Chemical Hethods, SWB46, Third Edition, 
USEPA, 1906.with all promulgated revisions. 

Nonaqueous 

Method 3550, Sonication Extraction. Test Methods for Evaluating Solid Waste, 
.Physical/Chemical Hethods, SW046, Second Edition, USEPA 1986 with all 
promulgated revisions. · 

Method 3510, ~ntnel Liquid-Lir~uid Extrncti.IDL.. Test Methods for 
Evaluating Solid Waste, Physical Chemical Uethods, SWOlt6, Third Edition, 
USEPA, 1986 with all promulgated revisions. 

Method 8270, Gas Ghromatggran.h.utlnss Spectrometry for Semivolntile Organics: 
Capillary Colutnn TechniQ.Uj4.'fest Methods for Evaluating Solid Waste, 
Physical/Chemical Methods, SWOltG, Second Edition,. USEI'A 1986 with all 
promulgated revisions. 
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Methodology (Cont'd) 

Polychlorinated Biphenyls· 

Aqueous 

AnalytiiCEM 

Method 608, Qrganochlodne Pesticide.~ Federal Register, 40 CFR Part 
lj6, Vol. 49, No. 209, October 26, 1904. 

Method 3520, Continuous J,iquid-J,iquid Extrnction, Test Methods for Evaluating 
Solid Waste, Physicnl/Chemicnl Hethods, SWOlt6, Third Edition, USEPA 1986 with 
all promulgated revisions. 

Non Aqueous 

Hethod 3550, Sonication Extraction, Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods, SW846, Second Edition, USEPA 1986 with all 
promulgated revisions. 

Hethod 3510, ~arntory Funnel Liquid::L.i_quid Extraction. Test Methods for 
Evaluating Solid Waste, Physical/Chemical Methods, SW846, Third Edition, 
USEPA 1906 with all promulgated revisious • 

Method 8060, Orgon~chlorine Pesticides nod PGBs, Test Metltods for Evaluating 
Solid Waste Physical/Chemical Hethods, SW846, Second Edition, USEPA 1966 with 
all promulgated revisions. 

~eneral Gas Chromatograpju 

Polar Organics 

Aqueous/Nonaqueous 

AnnlytiKEH Hethod FIDG-INU-011-0789, Determination of Volatile Polar Organics 
by Direct Aqueous Infection, 1909 (unpublished) •. 
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Methodology (Con~ 

Metals 

A.queous 

Analytii(EM 

Method 3010, Acid Digestion of Aqueous Snmnles ~nd Extracts for Total Metals 
for Analysis by Flame Atomic Absorption S~ectroscony or Inductively Coupled 
Plasma S~ectroscony~ Test Methods for Evaluating Solid Waste. 
Physical/Chemical Methods, SWB46, Second Edition, USEPA, 1986 with 
allpromulgated revisions. . 

Method 3020, Acid Digestion of A~ous Snmpl~s and Extracts for Total Metals 
for Analysis by Furnace Atomic Absorption Sp.ectroscop~ Test Methods for 
Evaluating Solid Waste. Physical/Chemical Methods, SW846, Second Edition, 
USEPA, 1906 with all promulgated revisions. · 

Method 200, Uetals, Methods for Chemical Analysis of Water and Wastes, EPA-
600/4/020, USEPA, 1979. (ICP, 1982) 

o Method 200.7, Inductively Coupled Plasma - Atomic Emission 
Spectrometric Method for Trace Element Analysis of Water and Wastes. 

o Hethod 206.2, Arsenic, AA, Furnace 

o Method 239.2, Lead, AA, Furnace 

o Method 245.1, Me~cury, Cold Vapor, Manual 

o Method 270.2, Selenium, M, Furnace 
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IV. Methodology (Cont'd) 

Metals 

Nonaqueous 

Analytilf.EM 

Method 3050, Acid Digestion of Seditnents, Sludges, and Soils, Test Methods. 
for Evaluating Solid Waste, Physical/Chemical Hethods, SW846, Second Edition, 
USEPA, 1986 with all promulgated revisions. 

Hethod 6010, Inductively Cottll.UtUlnsma Atomic Emission SP-ectroscopy, Test 
Methods for Evaluating Solid Wa9te, Physical/Chemical Hethods, S~1846, Second 
Edition, USEPA, 1986 with all promulgated revisions. 

Method 7000, Ato~ic Absorntion Methods, Test Methods for Evaluating Solid 
Waste, Physical/Chemical Methods, SW846, Second Edition, USEPA, 1986 with all 
promulgated revisions. 

o Hethod .7060, Arsenic, M, Furnace 

o Hethod 7421, Lend, M, Furnace 

o Method 7471, Mercury in Solid or Semisolid Waste (Hanual 
Cold-Vapor Technique) 

o Hethod 77ltO, Selenium, M, Furnace 
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Methodology (Cont'd) 

General Chemistry 

. . Analytil(EM 

Method 1010, Flashpoint (Pens~tlartens Closed-Cup Hetti.od for Determining 
Ignitability),, Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods, SWB46, Third Edition, USEPA, 1906 with all promulgated revisions • 

Method 9071, Oil and Grease Extraction Method for Sludge SamP.l.eL. Test 
Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, Third 
Edition, USEPA, 1986 with all promulgated revisions • 

Method 418.1, Petroleum Hydrocarbons, Total Recoverable (Spectrophotometric, 
Infrared), llethods for Chemical Analysis of Water and Wastes, EPA-600/4-79-
020, USEPA, 1979. . 

Method 418.1 (modified), Petroleum Hydrocarbons. Total Recoverable 
(Spectrophotometri~, Infrared), Methods for Chemical Analysis of Water and 
Wastes, EPA 60~/4-79-020, USEPA, 1979. Modified for soils/solids as noted in 
Attachment 2 to the ECRA Draft Sampling Plan Guide, June 6, 1986. 

Method 9070, Total Recoverable Oil and Grease (Gravimetric, 5..e.P-aratory Funnel 
f:xtraction), Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods, SW846, Tl1ird Edition, USEPA, 1906 with all promulgated revisions. 

Hethod 9020, Total Organic Halides (TOX), Test Methods for Evaluating Solid 
Waste, Physical/Chemical Methods, SWB46, Second Edition, USEPA, 1986 with all 
promulgated revisions. 
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~ 
. v. Analytical Results (Cont'd) Analyt·iiCEIIf 

Volatile Orgnnics ·" 

;f1 Snmgle Designation 
~'· ~~ :• :. 

Aqueous ., 
,.,.., Method AB156S-11 AB1565-12. i· 

'it Parsmeter lll.ftnk 1 ACS-3 ACS-4 . 
' 

Chloromethane 2.0 u 2.0 u 2.0 u 

fl Bromomethane 2.0 u 2.0 u 2.0 u ·, 
Vinyl Chloride 2.0 u 

. 
2.0 u 2.0 u 

Chloroethane 2.0 u 2.0 u 2.0 u 
r.-: Methylene Chloride 0.24 J 0.55 J 0.48 J 

~I 2-Propanone (Acetone) 20 u 630 l't 660 * Carbon Disulfide 1.0 u 1.0 u 1.0 u 

I 
1,1-Dichloroethene 1.0 u 1.0 u 1.0 u 
1,1-Dichloroethane 1.0 u 1.0 u 1.0 u 
1,2-Dichloroethene (total) 1.0 u 1.0 u 1.0 u . ' 

Chloroform 1.0 u 1.0 u 1.0 u r-:- 1,2-Dichloroethane 1.0 u 1.0 u 1.0 u· I 2-Butanone (MEK) 20 u 6.9 20 u 

,._., 1,1,1-Trichloroethane 1.0 u 1.0 u 1.0 u 

I Carbon Tetrachloride 1.0 u 1.0 u 1.0 u 
Vinyl Acetate 10 u 10 u 10 u 

I 
Bromodichloromethane 1.0 u 1.0 u 1.0 u 
1,2-Dichloropropane 1.0 u 1.0 u 1.0 u 
cis-1,3-Dichloropropene 1.0 u 1.0 u 1.0 u 

I Trichloroetherie 1.0 u 1.0 u 1.0 u 
Dibromochloromethane 1.0 u 1.0 u 1.0 u 
1,1,2-Trichloroethane 1.0 u 1.0 u 1.0 u 

a· Benzene 1.0 u 1.0 u 1.0 u 
trans-1,3-Dichloropropene 1.0 u .1.0 u 1.0 u 

2-Chloroethyl Vinyl Ethe~ 2.0 u 2.0 u 2.0 u 

I Bromoform . 1.0 u 1.0 u 1.0 u 
lt-Methyl-2-Pentanone (MIDK) 10 u 10 u 23 
2-JJexanone 10 u 10 u 10 u 

a· Tetrnchloroethene 1.0 u 1.0 u 1.0 u· 
1,1,2,2-Tetrnchloroethane 1.0 tJ 1.0 u 1.0 u 
Toluene 1.0 u 1.0 u 3.4 

1- Chlorobenzene 1.0 u 1.0 u 1.0 u 
Ethylbenzene 1.0 u 1.0 .U 5.0 

~--
Styrene 1.0 u 1.0 u 1.0 u 
m-Xylene 1.0 u 9.1 13 
o,p-Xylene 1.0 u 7.6 11 
1,3-Dioxolane 6.0 u 6.0 u 6.0 u 

~-· 
Units -·- (ugfl) ( ugfl} (ugfl) 

~-~ ,., Result obtained from rerun due to saturation in original run. 
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V. Analytical Results (Cont'd) 

Volatile Organics 

Parameter 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
2-Propanone (Acetone) 

Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
1,2-Dichloroethene (total) 
Chloroform 
1, 2-Dichloroetluine 
2-Butanone (HEK) 

1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 

Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trnns-1,3-Dichloropropene 

2-Chloroethyl Vinyl Ether 
Bromoform 
4-Hethyl-2-Pentanone (HIBK) 
2-Uexanone 
Tetrachloroethane · 
1,1,2,2-Tetr~chloroethane 
Toluene 

Chlorobenzene 
Ethylbenzene 
Styrene 
m-Xylene 
o,p-Xylene 
1, 3-Dioxolane 

Units 

Snmple Designation 

Aqueous 
Hethod 
Blnnk 2 

10 u 
10 u 
10 u 
10 u 
5.0 u 

100 u 

5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

100 u 

s.o u 
5.0 u 

50 u 
5.0 u 
5.0 u 
5.0 u 

5 .t:J u . 
5.0 u 
5.0 u 
s.o u 
5.0 u 

10 
5.0 

u 
u 

50 u 
50 u 
s.o u 
5.0 u 
5.0 u 

5.0 u 
s.o u 
5.0 u 
5.0 u 
5.0 u 

30 u 

(ugfl) 

AB1565-13 
SCS-1 

660 u 
660 u 
660 u 
660 u 
190 J 

6,600 u 

'260 J 
330 u 
330 u 
330 u 
330 u 
330 u 

6,600 u 

330 u 
330 u 

3,300 u 
330 u 
330 u 
330 u 

330 u 
330 u 
330 u 
330 u 
330 u 

660 u 
330 u 

3,300 u 
3,300 u 

330 u 
330 u 
330 u 

330 u 
330 u 
330 u 
330 u 
330 u 

2,000 u 

(ug/kg) 

!·. 
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Anl.lllti!eal B!ilsultzz {f,;Qnt'd) 

Semivolntile Organics (Page 1 

Parameter 

N-Nitrosodimethylamine 
Phenol 
Bis(2-chloroethyl) Ether 
2-Chloropbenol 
1,3-Dichlorobenzene 

1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-chloroisopropyl) Ether 

4-Methylphenol 
N-Nitrosodipropylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 

2-Nitrophenol 
2,4-Dimethylphentil 
Benzoic Acid 
Bis(2-chloroethoxy)methane 
2,4-Dichlorophenol 

1,2,4-Trichlorobenzene 
Naphthalene 
4-Cbloroani line 
Uexnchlorobutndiene 
4-Chloro-3-methylphenol 

2-Methylnnphthnlene 
Uexachlorocy~lopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 

2-Nitroanilihe 
Dimethyl Phthalate -
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 

Units 

f r~ • 
,'; ;, • '': I • ·~.' ~ 

AIJalytliCEM ~ . 
I 

of 2) i· r.-,. 
i'· 

-~/ Blu!!P.le: nesignf.ltion 

Aqueous ' 

Method AB1565-1 AB156S-5 
Blank HW-1 HW-S .. 

: 

5.0 u 5.0 u 5.0 u 
5.0 u 5.0 u 5.0 u 
5.0 u 5.0 u 5.0 u 
s.o u s.o u 5.0 u 
5.0 u s.o u s.o u 

5.0 u s.o u 5.0 u 
5.0 u 5.0 u 5.0 u 
5.0 u s.o u 5.0 u 
s.o u 5.0 u 5.0 u 
s.o u 5.0 u 5.0 u 

5.0 u 5.0 u 5.0 u 
5.0 u 5.0 u 5.0 u 
5.0 u 5.0 u 5.0 u 
5.0 u s.o u 5.0 u 
5.0 u 5.0 u 5.0 u 

5.0 u 5.0 u 5.0 u 
5.0 u 5.0 u 4.2 J 

25 u 25 u 8.2 J 
5.0 u 5.0 u 5.0 u 
5.0 u 5.0 u 5.0 u 
5.0 u 5.0 u 5.0 u 
5.0 u 5.0 u 7.9 
5.0 u 5.0 u 5.0 u 
5.0 u 5.0 u 5.0 u 
5.0 u 5.0 u 5.0 u 

5.0 u 5.0 u 6.2 
5.0 u 5.0 u 5.0 u 
5.0 u 5~0 u 5.0 u 

25 u 25 u 25 u 
5.0 u 5.0 u 5.0 u 

25 u 25 u 25 u 
5.0 u s.o u 5.0 u 
5.0 u 5.0 U. s.o u 

25 u 25 u 25 u 
5.0 u s.o u 5.0 u 

25 u 25 u 25 u 

(ugfl) (ugfl) ( ug/1) 
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V. Analytical Results (~ont'd) 

Semivoln~ile Organics (Page 2-of~~l 

Sample Designation 

Aqueous 
Hethod AB1565-l AB1565-5 

Parameter Blank HW-1 HW-5 

4-Nitrophenol 25 u 25. u 25 u 
Dibenzofurnn 5.0 u 5.0 u s.o u 
2,4-Dinitrotoluene 5.0 u s.o u s.o u 
2,6-Dinitrotoluene 5.0 u 5.0 u 5.0 u 
Diethyl Phthalate 5.0 u 5.0 u 5.0 u 
4-Chlorophenyl Phenyl Ether 5.0 u 5~0 u 5.0 u 

Fluorene 5.0 u 5.0 u 5.0 u 
4-Nitronniline 25 u . 25 u 25 u 
4,6-Dinitro-~-methylphenol 25 u 25 u 25 u 
N-Nitrosodiphenylamine 5.0 u 5.0 u 5.0 u 
4-Bromophenyl Phenyl Ether 5.0 u 5.0 u 5.0 u 
llexachlorobenzene s.o u 5.0 u 5.0 u 
Pentachlorophenol 5.0 u 5.0 u 5.0 u 
Phenanthrene 5.0 u 5.0 u s.o u 
Anthracene 5.0 u s.o u s.o u 
Dibutyl Phthalate 3.6 J 5.0 u 5.0 u 
Fluoranthene 5.0 u 5.0 u 5.0 u 

Benzidine 25 u 25 u 25 u 
Pyrene 5.0 u 5.0 u 5.0 u 
Butylbenzyl Phthalate 5.0 u s.o u 5.0 u. 
3,3'-Dichlorobcnzidine 10 u 10 u 10 u 
Benzo(a)anthracene 5.0 u 5.0 u 5.0 u 

Bis(2-ethylhexyl) Phthalate 8.1 l.JJ 3.9 J 
Chrysene 5.0 u 5.0 u 5.0 u 
Dioctyl Phthalate 5.0 u 5.0 u 5.0 u 
Benzo(b)fluoranthene 5.0 u 5.0 u 5.0 u 
Benzo(k)fluoranthene 5.0 u 5.0 u 5.0 u 
Benzo(a)pyrene 5.0 u s.o u 5.0 u 
Indeno(l,2,3-cd)pyrene 5.0 u 5.0 u 5.0 u 
Dibenzo(a,h)anthracene 5.0 u 5.0 u 5.0 u 
Benzo(g,h,i)perylene .5.0 u 5.0 u 5."0 u 

Units (ugfl) (ugfl) (ugJl) 

Allalyr:ill.EM 
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, ... v. Analytical Results (Cont'd) AnalytiiCEM . . ·' 

-I Semivglatile Qrgnni~s (P~g~ 1 Qf 2} 

f' Sample Designation •. 1 

:I Aqueous .. 
,.... Method AB1565-6 AB1565-7 AB1565-9 

~- Parameter Plank tlW-6 HH-7 ASC-1 

{: .. N-Nitrosodimethylnmine 5.0 u 5.0 u 5.0 u 5.0 u 

I Phenol 5.0 u 5.0 u 5.0 u 5.0 u 
Bis(2-chloroethyl) Ether 5.0 u 5.0 u 5.0 u 5.0 u 
2-Chlorophenol 5.0 u 5.0 u 5.0 u 5.0 u ·-. 1,3-Dichlorobenzene 5.0 u 5.0 u 5.0 u 5.0 u 

I 1,4-Dichlorobenzene 5.0 u 5.0 u 5.0 u 5.0 u 
r· ·. Benzyl Alcohol 5.0 u 5.0 u 5.0 u 5.0 u 

I 1,2-Dichlorobenzene 5.0 u 5.0 u 5.0 u 5.0 u 
2-Methylphenol 5.0 u 5.0 u 5.0 u 5.0 u 
Bis(2-chloroisopropyl) Ether 5.0 u 5.0 u 5.0 u 5.0 u r .. 

I 4-Methylphenol 5.0 u 5.0 u 5.0 u 5.0 u 
N-Nitrosodipropylamine 5.0 u 5.0 u 5.0 u 5.0 u 

•= 
Hexachloroethane 5.0 u 5.0 u 5.0 u 5.0 u 
Nitrobenzene 5.0 u 5.0 u 5.0 u 5.0 u 
lsophorone 5.0 u 5.0 u 5.0 u 5.0 u 

I' 2-Nitrophenol 5.0 u 5.0 u 5.0 u 5.0 u 
2,4-Dimethylphenol 5.0 u 5.0 u 5.0 u 5.0 u 
Benzoic Acid 25 u 25 u 3.5 J 25 u I ., 
Bis(2-chloroethoxy)methane 5.0 u 5.0 u 5.0 u 5.0 u I. 2,4-Dichlorophenol 5.0 u 5.0 u 5.0 u 5.0 u 

(".' 11 2,4-Trichlorobenzene 5.0 u 5.0 u 5.0 u 5.0 u I. Naphthalene 5.0 u . 5.0 u 5.0 u 5.0 u 
4-Chloroani line 5.0 u 5.0 u 5.0 u 5.0 u 

I . llexachlorobutadiene 5.0 u 5.0 u 5.0 u 5.0 u 

I 4-Chloro-3-methylphenoi 5.0 u 5.0 u 5.0 u 5.0 u 

2-Methylnaphthalene 5.0 u 5.0 u 5.0 u 5.0 u , 

I llexachlorocyclopentadiene 5.0 u 5.0 u 5.0 u 5.0 u 
2,4,6-Trichlorophenol 5.0 u 5.0 u 5.0 u 5.0 u 
2,4,5-Trichlorophenol 25 u 25 u 25 u 25 u 

•• 2-Chloronaphthalene 5.0 u 5.0 u 5.0 u 5.0 u 

2-lfitroaniline 25 u 25 u 25 u 25 u 
, . Dimethyl Phthalate 5.0 u 5.0 u 5.0 u 5.0 u 1- Acenaphthylene 5.0 u s.o u 5.0 u 5.0 u 

3-Ni troani line 25 u 25 u 25 u 25 u 
Acenaphthene 5.0 u 5.0 u 5.0 u 5.0 u 

1.-i 2,4-Dinitrophenol 25 u 25 u 25 u 25 u 

Units (ugfl) (ugfl) · (ug/1) (ugfl) 

~~-
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V. Analytical ll~sults (Con~ 

Semivolntile Organics (Pagg 2 of 21 
AnalgL"ii{Eflf · 

.fim!!PJ.e Desi.gnation 

Parameter 

4-Nitrophenol 
Dibenzo£uran 
2,4-Dinitrotoluenc 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 

Fluorene 
t,-Nitroani line 
t,, 6-Dinitro-2-methylphenu L 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 
llexachlorobenzcnc 

Pentachlorophenol 
Phenanthrene 
Anthracene 
Dibutyl Phthalate 
Fluoranthene 

Benzidine 
Pyrene 
Dutylbenzyl Phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 

Bis(2-ethylhexyl) Phthalate 
Chrysene 
Dioctyl Phthalate 
Denzo(b)£1uoranthene 
Denzo(k)£luornnthene 

Denzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenzo(a,h)nnthracene 
Benzo(g,h,i)perylene 

Units 

Aqueou.!l 
Het:.hud 
ll.lnnlL-

25 u 
5.0 u 
5.0 u 
s.u u 
5.0 u 
5.0 u 

5.0 u 
25 u 
25 u 
5.0 u 
s.o lJ 
5.0 u 

5.0 u 
s.o lJ 
s.o lJ 
3.6 J 
5.0 u 

25 u 
5.0 u 
s.o u 

10 u 
5.0 u 

8.1 
5.0 \J 
5.0 u 
5.0 u 
5.0 u 

5.0 u 
5.0 u 
5.0 u 
5.0 u 

(ug/1) 

A81565-6 
ll\i-6 

25 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

5.0 u 
25 u 
25 u 
5.0 u 
5.0 u 
5.0 u 

5.0 u 
5.0 u 
s.o u 
5.0 u 
5.0 u 

25 u 
5.0 u 
5.0 u 

10 u 
5.0 u 

1.1 J 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

5.0 u 
5.0 u 
5.0 u 
5.0 u 

(ugfl) 

AB1565-7 A81565-9 
MW-7 ACS-1 

25 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

5.0 u 
25 u 
25 u 
5.0 u 
5.0 u 
5.0 u 

5.0 u 
5.0 u 
5.0 u 
l.OJ 
5.0 u 

25 u 
5.0 u 
5.0 u 

10 u 
5.0 u 

3.3 J 
5.0 u 
5.-0 u 
5.0 u 
5.0 u 

5.0 u 
5.0 u 
5.0 u 
5.0 u 

(ugfl) 

25 u 
5.0 u 
5.0 u 
s.o u 
5.0 u 
s.o u 

5.0 u 
25 u 
25 u 
5.0 u 
s.o u 
s.o u 
s.o u 
s.o u 
5.0 u 
1.5 J 
s.o u 

25 u 
5.0 u 
5.0 u 

10 u 
5.0 u 

2.6 J 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

5.0 u 
5.0 u 
5.0 u 
5.0 u 

(ugfl) 
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Analytica 1 Results (Cont' dl 

Semiyolatile Organics (Page 2 o~ 

Analytii(EIIf 

Hnffiplc Designation 

Parameter 

Aqueous 
Method 
IU.ru!1L 

25 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 5.0 U 

Fluorene 
4-Ni troani line 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylarnine 
4-Bromophenyl Phenyl Ether 
Jlexachlorobenzene 

Pentachlorophenol 
Phenanthrene 
Anthracene 
Dibutyl Phthalate 
Fluoranthene 

·Benzidine 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 

Bis(2-ethylhexyl) Phthalate 
Chrysene 
Dioctyl Phthalate 
Benzo(b)ftuoranthcne 
Benzo(k)fluoranthene 

Denzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Diben~o(a,h)anthracene 
Benzo(g,h,i)perylene 

Units 

5.0 u 
25 tJ 
25 u 
5.0 u 
5.0 u 
s.o u 

5.0 u 
5.0 u 
5.0 u 
3.6 J 
5.0 u 

25 u 
5.0 u 
5.0 tJ 

10 u 
5.0 u 

8.1 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

5.0 u 
5.0 u 
5.0 u 
5.0 u 

(ugfl) 

AB1565-10 AB1565-11 A81565-12 
ACS-2 ACS-3 ACS-4 

25 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

5.0 lJ 
25 u 
25 u 
5.0 u 
5.0 u 
5.0 u 

5.0 lJ 
5.0 u 
5.0 u 
1.2J 
5.0 u 

25 u 
5.0 u 
5.0 u 

10 u 
5.0.U 

5.3 
s.o u 
5.0 u 
5.0 u 
5.0 u 

5.0 u 
5.0 u 
5.0 u 
5.0 u 

(ugfl) 

25 u 
5.0 u 
5.0 u 

. 5.0 u 
5.0 u 
5.0 u 

5.0 u 
25 u 
25 u 
5.0 u 
5.0 u 
5.0 u 

5.0 u 
5.0 u 
s.o u 

. 5 .o u 
5.0 u 

25 u 
5.0 u 
5.0 u 

10 u 
5.0 u 

5.0 u 
s.o u 
5.0 u 
5.0 u 
5.0 u 

5.0 u 
5.0 u 
5.0 u 
5.0 u 

(ugfl) 

25 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

s.o u 
25 u 
25 u 
5.0 u 
5.0 u 
5.0 u 

5.0 u 
5.0 u 
5.0 u 
3.6 J 
5.0 u 

25 u 
5.0 u 
5.0 u 

10 u 
5.0 u 

2.7 J 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

5.0 u 
5.0 u 
5.0 u 
5.0 u 

(ug/1) 
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V. ~sul\:a (ConDl_ 

Semivo1ntile Organics (Page 1 6f ?:1 

Uonnqueou!J 
Hethod 

Parameter Ilinn!L 

N-Nitrosodimethylamine 330 u 
Phenol 330 u 
Bis(2-chloroethyl) Ether 330 u 
2-Chlorophenol 330 u 
1,3-Dichlorobenzene 330 u 

1,4-Dichlorobenzene 330 u 
Benzyl Alcohol 330 lJ 
1,2-Dichlorobenzene 330 lJ 
2-llethylphenol 330 u 
Bis(2-chloroisopropyl) Ether 330 lJ 

4-Methylphenol 330 u 
N-Nitrosodipropylamine 330 u 
Jlexachloroethane 330 u 
Nitrobenzene 330 u 
Isophorone 330 u 

2-Nitrophenol 330 u 
2,4-Dimethylphenol 330 u 
Benzoic Acid 1,600 u 
Bis(2-chloroethoxy)methane 330 t' 2,4-Dichlorophentil 330 u 

1,2,4-Trichlorobenzene 330 u 
Naphthalene 330 u 
4-Chloroaniline 330 u 
Jlexachlorobutndiene 330 u 
4-Chloro-3-methylphenol 330 u 

2-Methylnaphthalene 330 u 
Jlexachlorocyclopentadiene 330 u 
2,4,6-Trichlorophenol 330 u 
2,4,5-Trichlorophenol 1,600 u 
2-Ch1oronaphthalene 330 u 

2-Nitroaniline 1,600 u 
Dimethyl Phthalate 330 u 
Acenaphthylene 330 u 
3-Ni troani line 1,600 u 
Acenaphthene 330 u 
2,4-Dinitrophenol 1,600 u 

-
Units (ugfkg) 

AnalytiiCEIIf 

Snmp~esignation 

AB1565-13 AB1565-14 
SCS-1 SCS-2 

330 u 330 u 
330 u 37 J 
330 u 330 u 
330 u 330 u: 
330 u 330 u 

330 u 330 u 
330 u 330 u 
~30 u 330 u 
330 u 330 u 
330 u 330 u 

330 u 330 u 
330 u 330 u 
330 u 330 u 
330 u 330 u 
330 u 330 u 

330 u 330 u 
330 u 330 u 
'•10 J 166 J 
330 u 330 u 
330 u 330 u 

330 u 330 u 
330 lJ 330 u 
330 u 330 u 
330 u 330 u 
330 u 330 u 

330 u 330 u 
330 u 330 u 
330 u 330 u 

1,600 u 1,600 u 
330 u 330 u 

1,600 u 1,600 u 
330 u 330 u 
330 u 330 u 

1,600 u 1,600 u 
330 u 330 u 

1,600 u 1,600 u 

(ugfkg) (ug/kg) 
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V. Analytical Results (Cont 'd) . .1.: 

Semivolntile Organics (Page 2 of_11 

ftll!!lP-1 e Designation 

Uonnqueous 
Hethod A01565-13 AB1565-14 

Parameter .ili.nDk SCS-1 SCS-2 

4-Nitrophenol 1,600 tJ 1,600 u 1,600 u 
Dibenzofuran 330 u 330 u 330 u 
2,4-Dinitrotoluene 330 u 330 u 330 u 
2,6-Dinitrotoluene 330 u 330 u 330 u 
Diethyl Phthalate 330 u 330 u 330 u 
4-Chlorophenyl Phenyl Ether 330 u 330 u 330 u 
Fluorene 330 u 330 u 330 u 
4-Ni troani line 1,600 u 1,600 u 1,600 u 
4,6-Dinitro-2-methylphenol 1,600 u 1,600 u 1,600 u 
N-Nitrosodiphenylamine 330 u 330 u 330 u 
4-Bromophenyl Phenyl Ether 330 u 330 u 330 u 
ne,tach lorobenzene 330 u 330 u 330 u 
Pentachlorophenol 330 u 330 u 60 J 
Phenanthrene 330 u 330 u 330 u 
Anthracene 330 u 330 u 330 u 
Dibutyl Phthalate JJO tJ 330 u 330 u 
Fluoranthene 330 lJ 330 u 330 u 
Benzidine 1,600 u l,Goo·u 1,600 u 
Pyrene 330 u 330 u. 330 u 
Buty1benzyl Phthalate 330 u 330 u 330 u 
3,3'-Dichlorobenzidine 660 " 660 u 660 u 
Denzo(a)anthracene 330 u 330 u 330 u 

Bis(2-ethylhexyl) Phthalate 330 u 50 J 330 u 
Chrysene 330 u 330 u 330 u 
Dioctyl Phthalate 330 u 330 u 330 u 
Benzo(b)fluoranthene 330 u 330 u 330 u 
Benzo(k)fluoranthene 330 u 330 u 330 u 

Benzo(a)pyrene 330 tJ 330 u 330 u 
Indeno(l,2,3-cd)pyrene 330 u 330 u 330 u 
Dibenzo(a,h)anthrncene 330 u 330 u 330 u 
Denzo(g,h,i}perylcne 330 u 330 u 330 u 

Units (ug/kg) (ug/kg) (ugfkg) 

AnalytiiCEIIf 
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v. Analytical Results (Cont'd) 

Semivolatile Organics (Page 1 or· 7~ 

Nonnqueou!l 
Method 

Parameter Blank 

N-Nitrosodimethylamine 330 u 
Phenol 330 u 
Bis(2-chloroethyl) Ether 330 u 
z....:Chlorophenol 330 u 

.1,3-Dichlorobenzene 330 u 

1,4-Dichlorobenzene 330 u 
Benzyl Alcohol 330 u 
1,2-Dichlorobenzene 330 u 
2-Methylphenol 330 u 
Bis(2-chloroisopropyl) Ether 330 u 

4-Methylphenol 330 u 
N-Nitrosodipropylamine 330 u 
Uexachloroethane 330 u 
Nitrobenzene 330 u 
Isophorone 330 u 

2-Nitrophenol 330 u 
2,4-Dime~Jylphenot 330 u 
Benzoic Acid 1,600 u 
Bis (2-chloroethm::y )methane 330 u 
2,4-Dichlorophenol 330 u 

1,2,4-Trichlorobenzene 330 u 
Naphthalene 330 u 
4-Chloroani line 330 u 
lleJtach lorobutadi ene 330 u 
4-Chloro-3-methylphenol 330 u 

2-Methylnaphthalene 330 u 
llexachlorocyclope'ntadienc JJO U 
2,4,6-Trichlorophenol 330 u 
2, 4, 5-Trichlorophen.ol 1,600 u 
2-Chloronaphthalene 330 u 

2-Nitroaniline 1,600 tJ 
Dimethyl Phth~lnte 330 u 

. Acenaphthylene 330 IJ 
· 3-Nitronniline 1,600 u 

Acenaphthene 330 u 
2,4-Dinitrophenol 1,600 u 

Units (ug/kg) 

AnalytiiCEJif 

Hnmple Designation 

AB156S-15 1\81565-16 
SGS-3 SCS-4 

330 u 330 u 
330 u 330 u 
330 u 330 u 
330 u 330 u 
330 u 330 u 

330 u ·330 u 
330 u 330 u 
330 u 330 u 
330 u 330 u 
330 u 330 u 

220 J 330 u 
330 u 330 u 
330 u 330 u 
330·U 330 u 
330 u 330 u 

330 u 330 u 
330 u 330 u 

1,600 u 370 .J 
330 u 330 u 
330 u 330 u 

330 u 330 u 
330 u 330 u 
330 u 330 u 
330 u 330 u 
330 u 330 u 

330 u 330 u 
330 u 330 u . 
330 u 330 u 

1,600 u 1,,600 u 
330 u 330 u 

1,600 u 1,600 u 
330 u 330 u 
330 u 330 u 

1,600 u 1,600 u 
330 u 330 u 

1,600 u 1,600 u 

(ug/kg) (ugfkg) 
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V. Analytical Results (Cont 'dl 

Semivolntile Organics (Pnge 2 ~f ~1 

:rnmnte Designation 

Parameter 

ltonnqueous 
Method 
Plnnk 

1,600 u 
JJO U 
330 u 
330 tJ 
330 u 

4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl Phenyl Ether 330 U 

Fluorene 
4-lti troani line 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl PhenyL Ether 
Uexnchlorobenzene 

Pentachlorophenol 
Phenanthrene 
Anthracene 
Dibutyl Phthaiate 
Fluoranthene 

Benzidine 
Pyrene 
Butylbenzyl Phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 

Bis(2-ethylhexyl) Phthalnte 
Chrysene 
Dioctyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluorauthene 

Denzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenzo(a,h)anthraccne 
Benzo(g,h,i)perylene 

Units 

330 u 
1,600 u 
1,600 u 

330 u 
330 u 
330 u 

330 lJ 
330 u 
330 u 
330 u 
330 tJ 

1,600 u 
330 u 
330 u 
660 u 
330 u 

330 u 
330 u 
330 u 
330 u 
330 u 

330 u 
330 u 
330 u 
330 u 

(ugfkg) 

AB1565-15 AB1565-16 
~S-3 SCS-4 

1,600.U 
330 u 
330 u 
330 u 
330 u 
330 u 

330 u 
1,690 u 
1,600 u 

330 u 
. 330 u 

330 1J 

330 u 
330 u 
330 u 
330 u 
330 u 

1,600 u 
330 u 
330 u 
660 u 
330 u 

330 u 
330 u 
330 u 
330 u 
330 u 

330 u 
330 u 
330 u 
330 u 

(ug/kg) 

1,600 u 
330 u 
330 u 
330 u 
330 u 
330 u 

330 u 
1,600 u 
1,600 u 

330 u 
330 u 
330 u 

330 u 
330 u 
330 u 
330 u . 

44 J 

1,600 u 
45 J 

330 u 
660 u 
330 u 

57 J 
330 u 
330 u 
330 u 
330 u 

330 u 
330 u 
330 u 
330 u 

(ug/kg) 

AnalytiiCEM 
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Analytical Results (Cont'dl 

EPA/NIU/NBS Nontorgetted Library Senr~h 

Analytil{Eflf 

No nontargetted compounds were detected in the followipg samples: 

Aqueous Volatile Method Blank 1 
Aqueous Volatile Method Blank 2 
Nonaqueous Volatile Method Dlartk 
Nonaqueous Semivolatile Method Blank 

AnalytlKEH Designation _Aqueous Semivolat ile Method Blank 

. 

Estimated 
Scan Concentration 

Number Compound Name Fraction Number (ug/1) 

Unknown Compound DUA 139 19 

Unknown Compound 8UA llt36 4.0 

Unknown Compound DHA llt95 5.0 

AnalytiKEM Designation A81565-l 

Client Designation HH-1 

-
Estimated 

Scan Concentration 
CAS Number Compound Name Fraction Number (ug/1) 

Hone Detected VOA -- --
Unkno\-m Compound BliA 1495 100 

Unknown Compound DNA 1543 4.0 

Unknown Compound DNA 1871 10 

Note: Estimated concentration is calculated against the nearest eluting internal 
standard. 

:· .· 
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V. Annlyticnl Results (Cont'dl 

1·-.'t 

EPA/}Hn/nns Nontarget ted Lib1·nty Search · -· 

AnalytiiCEM 

AnalytiKEH Designation A81565-5 

Client Designation ---~lufW~-~5~---------

Estimated 
Scan Concentration 

CAS Number Compound Unme Fraction Number (ugfl) 

110827 Cyclohexane VOA . 375 2.0 

590669 1,1-Dimethylcyclohexan~. VOA 578 5.0 

Unknown Cycloallr.ane Isomer VOA 743 1.0 

Unknown Cyclonlkane Isomer VOA 1087 1.0 

Unknown Compound DUA 110 7.0 

100414 Ethyl benzene DNA 158 88 

Unknown Compound BNA 290 6.0 

Unknoun Compound DNA 357 o.o 
Unknown Compound DliA 403 5.0 

Unknown Compound mtA 426 B.O 

Unknown Compound DNA 466 9.0 

Unknown Compound DNA 603 5.0 

Unknown Compound DHA 643 4.0 

Unknmm Compound nttA 670 s.o 
Unknown Compound In lA 1151 10 

Unknown Compound Bit A 1213 o.o 
Unknown Compound DNA 1491 180 

lto.te: Estimated concentration is calculated against the nearest eluting internal 
standard. 
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Analytii(EM 
V. Analytical Results (Con~ 

EPA/NIH/NBS Nontargetted Li.IL.r~.~~-u:.ciL 

AnalytiKEH Designation A81565-6 

C Lien t Des i gnat ion _ _._,H_,_,_W--"'6 ___ _ 

- -
Estimated 

Scan Concentration 
CAS Number Compound Name Fraction Number (ugfl) 

- --·· 
None Detected VO l\. -- --
Unknown Compound BHI\. 1495 120 

Unknown Compound BNA 1901 5.0 
.. .. -

IIlla t yt iKEH Designation A81565-7 

Client Designation HW-7 

- -- - -· 

Estimated 
Scan Concentration 

CAS Number Compound Name Fraction Number (ugfl) 

None Detected VOl\. -- --

Unknown Compound llNI\. 139 7.0 

Unknown Compound Btl/\. 173 5.0 
-

Unknown Compound BNI\ 305 5.0 

Unknm-m Compound BNA 491 8.0 
--- ·--

Unknown Compound 11NA 516 lr. 0 

Unknown Compound BNA 115 5 7.0 

Unknown Compound nl~l\ llr9 7 180 

Unknown Compound BHI\ 1902 6.0 

Note: Est ir a ted concentrat ion is calculnted against the nearest eluting inten1a L 
stan ard. 

- ------------
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V. Analytical Results (Cent' dl 

EPA/NIII{NBS Nontargetted Librftry~JL 

AnalytiiCEM . 

AnalytiKEM Designation A81565-9 

Client Designation ACS-1 

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

Estimated 
Scan Concentration 

CAS Humber Compound Name Fraction Humber (ug/1) 

Unknown Compound VOA 203 4.0 

Unknown Compound VOA 614 1.0 

Unknown Compound UNA 105 21 

Benzene Derivative lUI A 133 14 

100414 Ethyl benzene DNA 159 17 

Unknown.Compound DNA 1153 7 .o 
Unknown Compound BHA 1495 170 

AnalytiKEM Designation A81565-10 

Client Designation ACS-2 

Estimated 
Scan Concentration 

CAS Number Compound Name Fraction Number (ugfl) 

Hone Detected VOA -- --
100414 Ethyl benzene DliA 160 9.0 

Unknown Compound DNA 1466 5.0 

Unknown Compound DNA 1495 230 

Note: Estimated concen~ration is calculated against tl1e nearest eluting internal 
standard. 

I 

I 

I 

' 

' 
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V. Analytical Results (Cont'd) 
AnalytiiCE/11 

EPA/NIJt/NBS Nontnrgcttell Librrii:y~_n!:ili~ 

AnnlytiKEH Designation AB1565-ll 

Client Designation --~A~c~s~-~3~-----

Estimated 
Scan Concentration 

CAS ltumber Compound Name Fraction It umber (ug/1) 

None Detected VOA -- --
Ethylbenzene Btl A 159 16 

Unknown Phthalic Compound DNA 1676 4 

AnalytiKEH Designation A61565-12 

Client Designation ___ AuC~s~-~4~-----

Estimated 
Scan Concentration 

CAS Number Compound llame Fraction Number (ug/kg) 

None Detected VOA -- --
Unknown Xylene Isomer DHA 160 12 

Unknown Carboxylic Acid DliA 221 9 

Unknown Benzene Derivative DNA 632 12 

Unknown Ester DNA lla92 28 

Unknown Phthalate Isomer BHA 1541 B 

Unknown Phthalate Isomer nnA 1674 ·B 

Unknown Phthalate Isomer BIIA 1691 4 

Unknown Phthalate Isomer DNA 1703 4 

Unkno\om Alkylated Alkene 
Isomer DNA 1722 4 

Unknown Compound BliA 1874 4 

Note: Estimated concentration is calculated against the nearest eluting internal 
standard. 
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Annlyticnl Results (Cont'dl 
Analytii(EM 

EPA/lHJI/lmS lJontnrgetted I.tbfnfy Senrcll·':.~;; 

AnalytiKEit Designation AB1565-13 

Client Designation --~SC~S~-~~~-----

-
Estimated 

Scan. Concentration 
CAS Number Compound Name Fraction Number (ugfl) 

79345 1,1,2,2-Tetrachloroethane VOA -- --
Unknown Compound DUA 216 12 

Unknown Compound DHA 223 200 

Unknown Compound DUA 250 346 

Unknown Compound DUA 255 2,300 

Unknown Compound DHA 261 150 

Unknown Compound nlJA 362 230 

Unknown Compound DNA 5t,t, 210 

Unknown Compound DNA 1201 510 

Unknown Compound DNA 1255 670 

AnalytiKEH Designation A61565-14 

Client Designation --~s~c~s~-~2~-----

-
Estimated 

Scan Concentration 
CAS Number Compound llame Fraction Number (ugfl) 

Difluorobenzene Isomer VOA 521 4,200 

Unknown Compound DnA llt7 1,300 

Unknown Compound BHA 1213 300 

Note: Estimated concentration is calculated against the nearest eluting internal. 
standard. 

I . i 
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An..a1yticnl Results (Cont 'ell 

EPA/NIH/NBS Nontnrgetted Librnry Sonrch 

CAS Number Compound llame 

None Detected 

Unknown Compound 

Unknown Compound 

Unknown Compound 

Unknown Compound 

Unknown Compound· 

Unknown Compound 

Unknown.Phthalate Compound 

Unk~own Phthalate Compnund 

Unknown Phthalate Compound 

Unknown Phthalate Compound 

Unknown Phthalate Compouml 

Unknown Phthalate Compound 

Unknown Phthalate Compound 

Unknmm Phthalate Compound 

Unknown Phthalate Compound 

Unknown Compound 

Unknown Compound 

Unknown Compound 

Unknown Compound 

Unknown Compound .. 
Unknown Compound 

AnalytiiCEM 

AnalytiKE~ Designation AB1565-15 

Client Designation --~S~C~S~-~3~-----

Estimated 
Scan Concentration 

Fraction Humber (ug[kg) 

VOA -- --
DHA 115 150 

DliA 1'•7 1,300 

DUA 627 210 

DHA 1200 290 

DliA 1214 7110 

BHA 1270 880 

DNA 1346 180 

DHA 1646 260 

DUA 1657 220 

DNA 1671 1,500 

DNA 1608 1,100 

.nnA 1701 900 

DllA 1735 390 

DNA 17/IB 390 

BliA 1776 150 

BNA 1069 450 

BHA 1075 250 

BNA 1916 150 

nNA 1975 510 

DUA 1981 600 

DHA 1907 330 

, ~ Note: Estimated ~oncentration is cnlculntcd against the nearest eluting internal 1
"1 

' standard. 
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Analytical Result:J {Cont'tU 

EPA/lHJJ/tms Jtontargettell I.ibrnry S..!lru:..clL · 

:· 

·AnalytilCEM 

AnalytiKEH Designation AD1565-l6 

Client Designation _ _;Sw.:C!o<.!Sot..-....;:4;t._ __ _ 

Estimated 
Scnn Concentration 

Number ·Compound Uame Fraction Humber (ugfkg) 

Uone Detected VOA -- --
Unknown Compound DliA 554 180 

Unknown Compound DHA 1269 500 

Unknown Compound DtiA 1630 150 

Unknown Compound DUA 1652 190 

Unknown Compound DNA 1786 190 

Unknown Compound · DHA 1058 230 

Estimated conceritration is calculated ~gainst the nearest eluting internal 
standard. 

···~ 
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v.. Analytical Results (Cont 'd) : 

Polychlorinated Diphen.xlJl_ 

Aqueous 
ltethod 

Pnramete~:. Dlnnk 

Aroclor 1016 10 u 
Aroclor 1221 10 u 
Aroclor 1232 10 u 
Aroclor 1242 10 u 
Aroclor 1248 10 u 
Aroclor 1254 10 u 
Aroclor 1260 10 u 

Units ( ugfl) 

Aqueous 
Method 

Parnmeter nte.nk 

Aroclor 1016 10 u 
Aroclor 1221 10 u 
Aroclor 1232 10 u 
Aroclor 1242 10 u 
Aroclor 1248 10 u 
Aroclor 125l• 10 u 
Aroclor 1260 10 u 

Units (ugfl) 

A81565-l A81565-2 . 
HW-1 __ UW-2 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

(ugfl) (ugfl) 

Snmple Designation 

A81565-5 A01565-6 
mr-s __ llil-6 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

( ug/ L) (ugfl) 

Analytil(EM . 

1\.81565-3 A01565-4 
tiW-3 MH-4 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

(ug{l) (ugfl) 

AB1565-7 AB1565-B 
HW-7 MH-8 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 

(ugfl} (ugfl) 

I 

\ ,. 
I 

I 
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v. Analytical Results (Cont'dl_ 

Polychlorinated Biphenyls 

Aqueous 
Method 

Parameter lllru1JL 

Aroclor 1016 10 u 
Aroclor 1221 10 u 
Aroclor 1232 10 u 
Aroclor 1242 10 u 
Aroclor 1248 10 u 
Aroclor 1254 10 u 
Aroclor 1260 10 u 

Units (ug/1) 

nonaqueous 
Method 

Parameter D1 0nk 

Aroclor 1016 330 u 
Aroclor 1221 330 u 
Aroclor 1232 330 u 
Aroclor 1242 330 u 
Aroclor 12lt8 330 u 
Aroclor 1254 330 u 
Aroc1or 1260 330 u 

Units (ugfkg) 

Analyf.ii(EM 

' ' 

~mp1e DcaJgnation 

AB1565-9 AB1565-10 AB1565-11 AB1565-12 
ACS-1 ACS-2 ACS-3 ACS-4 

10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 
10 u 10 u . 10 u 10 u 

(ugfl) (ug/1) (ug/1) (ugfl) 

H_qmple Designation 

AB1565-13 AB1565-14 AB1565-15 A81565-16 
.SCS-1 SCS-2 .SCS-3 SCS-4 

330 u 330 u 330 u 330 u 
330 u 330 u 330 u 330 u 
330 u 330 u 330 u 330 u 
330 u 330 U. 330 u 330 u 
3JO U 330 u 330 u 330 u 
330 U 330 u 330 u 330 u 
330 u 330 u 330 u 330 u 

(ugfkg) (ugfkg) (ugfkg) (ugfkg) 
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AJtalytii(Efl1 
!1.: v. Annlyticnl Results (Cont'd) 

r·• General Chromnto&r!UJill [l'l 
L' 

~ .. nmp_LILP.23 ~ i. gn n t ion 

r~ :? Aqueous 
!~ Hethod J\.81565-1 J\.81565-2 AB1565-3 AB1565-4 ' 

fnramet~r Dlnnk UH-1 liH-2 }IW-J MW-~ 

("I N-Dutanol 600 u 600 u 600 u 600 u 600 u 
Isopropanol 600 u 600 u 600 u 600 u 600 u 

!I Units (ug/l) (ugf 1) (ugfl) (ugfl} (ugfl) . i· 
-

·fl ~~~le Designation 

Aqueous 

fl H~thod A01565-5 AB1565-6 AB1565-7 AB1565-B 
faram!ilt~r Blank HW-S llW-6 ID1-l MW-B 

··-

;1. N-Dutanol 600 u 600 u 600 u 600 u 600 u 
Isopropanol 600 u 600 u 600 u 600 u 600 u 

- ( ug/ () Units ( ugfl} (ugfl} (ug/1) (ugfl} il 
Sample Designation 

'I 
Aqueous 

I 
Hethod J\.01565-9 AB1565-10 AB1565-11 AB1565-12 

farameter ·Blank ill-1 ACS-2 ACS-3 ACS-4 

I 
N-Dutanol 600 u 600 u 600 u 600 u 600 u 
Isopropanol 600 u 600 u 600 u 600 u 600 u 

Units (ug/1) (ug/1) (ugfl} ( ugfl} (ug/1) 

I • 
··-

I ~ample Designation 

Nonaqueous 

I! 
Method A01565-13 AB1565-14 AB1565-15 /\81565-16. 

Parameter Plank ru1'2-1 SCS-2 SCS-3 SCS-4 
-. 

N-Butnno1 600 u 600 u 600 u 
1: 

600 u 600 u 
Isopropanol 600 u 600 u 600 u 600 u .600 u 

. ! 

- Units (ug/kg) (ugflq~) (ugfkg) (ug/kg) (ugfkg) 

I; 
li 

. . . ....... 
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V. Analytical Results (Cout • <ll ' 

Metals 

Aqueous 
Method 

Parameter 81_nnL 

Arsenic, total 10 u 
Barium, total 200 u 
Cadmium, total 10 u 
Chromium, total 50 u 

Lead, total 50 u 
llercury, total 2.0 u 
Selenium, total 10 u 
Silver, total 50 u 

Units (ugfl) 

Metals 

Aqueous 
Hethod 

Paramm.t: D1nnk 

Arsenic, total 1,000 u 
Barium, total 20,000 u 
Cadmium, total 1,000 u 
Chromium, total 5,000 u 

Lead, total 10,000 u 
Mercury, total· 200 u 
Selenium, total 1,000 u 
Silver, total 4,000 u 

Units (ugfkg) 

Analytii{EIJf . 1. 

Snnw~ : ! 
. ' 

' 

A81565-9 AB1565-10 AB1565-ll AB1565-1Z 
ACS-1 ~5.::2_. - ACS-3 ACS-4 

10 u 10 u 10 u 10 u 
08 .J 47 J 170 J 25 J 
10 u 10 u 10 u 10 u 
50 u 50 u 18 J 50 u 

19 J o.o J 30 J 50 u 
2.0 u 2.0 u 2.0 u 2.0 u 

10 u 10 u 10 u 10 u 
50 u 50 u 50 u 50 u 

(ugfl} (ugfl) (ugfl) (ugfl) 

.Hru!!pJJLJ!.e.G. i gn n t ion 

AB1565-13 AB1565-14 AD156S-15 AB1565-16 
lie..S-1 .m!S-2 SCS-J scs-4 

1,000 u 1,000 u 1,000 u 1,000 u 
16,000 J 20,000 21,000 31,000 

1,{)01) u 1,000 u 1,000 u 1,000 u 
,, , no~ J 6,500 11,000 9, t,oo 

2,000 J 2,1,00 J 3,500 J ,, , 200 J 
200 u 200 u 200 u 200 u 

1,000 u 1,000 u 1,000 u 1,ooo u 
4,000 u '•, 000 u 4,000 u 4,000 u 

(ug/kg) (ugfkg) (ug/kg) (ug/kg) 
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Analytii(EM I 

Annlxti~nl B~~ulta (Cont.:d)_ . . 
I. 

. o. ~. i 

~~.JU.u 
' . ; 
I 
! 

Snmple Designntion 

Hethod AB1565-l AB1565-2 AB1565-3 AB1565-4 
ruameter Dlan~- HW-1 tm-2 MH-3 MH-4 

Total Petroleum 
llydrocarbons, by IR \ 1,000 u 1,000 u 1,200 1,000 u 1,100 

Total Petroleum 
Hydrocarbons, by IR \\ 1,000 u 1,000 u . 4, 700 1,000 u 2,200 

Total Organic llnlogen 5.0 u 15 43 29 14 
Oil & Grease 1,000 u 1,000 u l'r 1,000 u ,•r 

Flashpoint, >lOU >180 >100 >180 >100 
closed cup, •F 

Units (Ug/1) (ug/1) (ugfl) (ugfl) (ug/1) 

. ,S_ttmple Designation 

AB1565-5 A01565-6 AB1565-7 AB1565-B 
Parameter HW-5 mr.:.6 liW-7 HW-8 

Total Petroleum 
Hydrocarbons, by IR \ 1,100 1,000 u 1,000 u 1,000 u 

Total Petroleum 
Hydrocarbons, by IR \\ 1,400 1,000 u l,'ooo u 1,000 u 

'fetal Organic Halogen 22 20 13 48 
Oil & Grease 1,000 u 1,000 u 1,000 u 1,000 u 
Flashpoint, · 120 131 >100 >180 
closed cup, •F 

Units (ug/1) (ugfl) (ugfl) (ug/1? 

\ Non -Polar 

H Polar 

* Sample was depleted 
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V. · Analytical Results (Cont.:.d.L 

General Chemistry 

Parametet· 

Total Petroleum 
llydrocarbons, by IR 

Total Petroleum 
Hydrocarbons, by IR H 

Total Organic Ualogen 
Oil & Grease 
Flashpoint, 
closed cup, •F 

Units 

Parameter 

Total Petroleum 
llydrocarbons, by IIi \ 

Total Petroleum 
llydrocarbons, by IR \\ 

Total Orgariic Ualogen, 
by ·rc 

Oil & Grease 

Units 

\ Non -Polar· 

H Polar 

Hflmple D~signatlon 

Method AB1565-9 AB1565-10 
Blank ACS-1 ACS-2. 

1,oou u 1,000 u 1,000 u 

1,000 u 11 '000 11 '000 

s.o u 14 6.8 
1,000 u 1,100 1,200 

>100 >100 >180 

(ug/1) ( ugfl) ( ugfl) 

.fulmple D~siglllltlon 

Hethod AB1565-13 AB1565-14 
lli.nnJ:.,_ J)CS-1 ncs-2 

20,000 u 20,000 u 46,000 

20,000 u "13' 000 91,000 

1,000 u 1, '•00 1,500 

5,000 u 120,000 75,000 

(ugfkg) (ugfkg) (ugfkg) 

Analy til{E/11 

AB1565-ll AB1565-12 
ACS-3 ACS-4 

1,000 u 57,000 

9,400 1,000 u 

8.1 s.o u 
1,000 u 1,000 u 

>100 . >180 · 

(ugfl) (ugfl) 

/\81565-15 /\81565-16 
SCS-3 B_CS-4 

39,000 36,000 

94,000 66,000 

1,000 1,000 u 

190,000 54,000 

(ugfkg) (ugfkg) 

. ·- . . . ~ ... . . . . .. . .. -

0 

t 
I 
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i 
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VI. Quality Control ~ 

. Volatile Organics 

Nonaqueous Hatrix Spike/Hatrix Spike Dup~~ 

Sample Spiked ~6.1555-13 

Control Limits 

Amount Recovery. Hnx. 
Parameter .o.f__Hp ike tl.S. lls.D Bffi Recovery RflL 

1,1-Di~hloroethene 0.25 911 100 6 79-121 10 
Trichloroethene (TCE) 0.25 79 83 It 02-120 7 
Benzene 0.25 03 00 5 70-136 8 
Toluene 0.25 96 101 5 71•-128 15 
Chlorobenzene 0.25 92 97 5 70-110 5 

Units (ppb) (%) (%) (%) (i.) (%) 

Recovery: 0 out of _ilL outs lde control limits 

RPD: 0 out of __j_ outside control limits 

Nonaqueous Surrogate Recov~~tn 

Surrogate Recovery 

Sample 
Designation 

1, 2-Dichloroethane-d4 Toluene-dn 4-Bromofluorobenzene 
( 100 ppl) Addell) .(JJrn ppb Adtlruil llQ.Q ppb Added) 

Nonaqueous Method Dlnnk 96 110 110 
Aqueous Method Dlnnk 06 90 96 
A81555-13 Spike 103 99 91 
A81555-13 Spike Dup. lOS 96 92 
A81565-13 00 95 93 
A81565-14 70 93 90 
AB1565-15 83 97 97 
A81565-16 01 94 95 

Units (%) (%) (%) 

Control Limits 70-130 70-130 70-130 

0 out of 15 surrogate recoveries are outside control limits. 

. i 

i 
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VI. Quality Control Dntn 

Volatile Organics 

-' ' .. ~ .. 
·; 

A_queous Uatrix SP.ike/Hatrix SP.ike DtttJlicete Recovery DL\t.tl 

Sample Spiked A8156.5-1 

Analyti/{E/11 

Control Limits. 

Amount Recovery Hnx. 
Parameter of Spike HS.. HID! BPD Recovery R£JL 

1,1-Dichloroethene 0.25 111 105 6 79-121 10 
Trichloroethene (TCE) 0.25 103 103 0 82-120 7 
Benzene 0.25 105 105 0 70-136 0 
Toluene 0.25 106 106 0 7/•-120 15 
Chlorobenzene 0.25 100 100 0 70-110 5 

Units (ppb) . ( i.) (i.) (i.) (i.) (%) 

Recovery: 0 out o[ _l!L outsidn control limits 

RPD: 0 out of __l_ outside control limits 

Agueous Surrogate Recovery Data 
Surrognte Recovery 

Sample 1,2-Dichloroethnne-d"' Toluene-d0 4-Dromofluorobenzene 
Designation i2.1L.P-pb Ad..dill (50 ppb Added) (50 ppb Added) 

Method Blank. 06 102 100 
.1\81565:-1 Spike 102 100 104 
A01565-1 Spike Dup. 104 106 108 
AB1565-1 00 106 9ft_. 
A81565-5 90 105 95 
A81565-6 91 101 101 
A81565-7 09 102 101 
A81565-9 07 105 94 
A81565-9 Rerun 05 100 97 
AB1565-10 87 101 100 
AB1565-10 Rerun 86 . 99 96 
AB1565-ll 91 99 101 
AB1565-11 Rerun 00 90 97 
AB1565-12 92 102 101 
A81565-12 Rerun 06 100 99 
AB1565-13 00 95 93 

Units (i.) (i.) (%) 

Control Limits 76-114 88-110 86-115 
Q out of H surrogate recoveries are outside control limits. 

I 
i 

\ 

i 
. ! 
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Semivolntile Organics 

Analytii(EM 

Sample Spiked AB1536-7 

Control Limits 

Amount Recovery Max. 
rarnmeter 9£ Spike M.S. HSD RPD -Recovery RPD 

1,4-Dichlorobenzene 50 73 71 3 .10-120 43 
N-Nitrosodipropylamine so 60 56 7 10-1S6 31 
1,2,4-Trichlorobenzene so 78 76 2 24-16i 17 
Acennphthene 50 110 107 3 10-151 16 
2,4-Dinitrotolueno so 66 63 5 10-197 33 
Pyrene so 92 100 8 10-167 31 

Phenol 100 77 73 5 10-141 '•1 
2-Chlorophenol . 100 74 72 3 33-101 19 
4-Chloro-3-methylphenol 100 69 64 0 26-117 25 
4-IH tropheno 1 100 27 22 20 10-221 36 
Pentachlorophenol 100 so ,,o 4 10-179 16 

Units (ppb) (%) (%) (%) (1.) (%) 

Recovery: 0 · out of _u_ outside control limits 

RPD: 0 out of _11_ outside control limits 

j" . 
! 

I 
i 
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VI.· Quality Control Data (Con~l 

Semivolatile Organics 

Nonagueous·Surrogate Recovery Data 

Sample 
Designation 

Method Blank 
AB1536-7 Spike 
AB1536-7 Spike Dup. 
AB1565-13 
A81565-14 
A81565-15 
AB1565-16 

Units 

Control Limits 

Sample 
Designation 

Hethod Dlnnk 
A81536-7 Spike 
AB1536-7 Spike Dup. 
AB1565-13 
AB1565-14 
AB1565-15 
A81565-16 

Units 

Control Limits 

· z.:.Fluorophenol 
(2.00 nu.h Added) 

57 
67 
66 
68 
59 
50 
62 

(7.) 

27-106 

Nitrobenzene-d5 
(lQQ ppb Added) 

63 
6/t 
65 
71 
50 
52 
68 

(7.) 

34-107 

Analy tii(Eflf 

Surrogate Recoverr. 

Phenol-d5 2,4,6-Tribromophenol 
L~QD_p~b Addedl {200 ppb Added) 

68 87 
71 74 
70 75 
79 49 
Glt 50 
61 40 
70 54 

(%) (%) 

30-88 1,2-89 

Surrogate Recovery 

2-Fluorobiphenyl Terpheny1-d14 
(lQQ ppb Added) (lQQ ppb Added} 

72 71, 
02 74 

. 83 01 
02 79 
78 58 
ltB 55 
OB 84 

(7.) (%) 

10-157 10-175 

0 out of 12 surrogate recoveries are outside control limits. 
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VI. Quality Control Dnta (Cont'ul 
·:."';-·. 

· Semiyolatile Organic~ 

Aqueous Hatrix Spike/Uatrix Spike 

AualytiiCEIIf 

Duplicate Recovery D_nt_a_ 

Sample Spiked 72704-Eff, 

!&n_trol Limit:t 

Amount Recovery Hnx. 
Parameter .!2.LS~ llii H!lD JU'D. Recovery RPD_ 

1,4-Dichlorobenzene 50 t,B t,G 4 10-·110 15 
N-Nitrosodipropylamine 50 66 60 3 10-151 27 
1,2,4-Trich1orobellzene. 50 Sit 50 0 20-136 24 
Acenaphthene 50 70 76 2 17-120 5 
2,4-Dinitrotoluene 50 50 60 3 10-175 17 
Pyrene 50 86 gt, 9 10-175 19 

Phenol 100 47 45 ,, 40-89 18 
2-Chlorophenol 100 69 64 8 '•7-106 16 
4-Chloro-3-methylphenol 100 79 74 7 48-115 30 
4-Nitrophenol 100 31 23 30 10-175 30 
Pentachloropheriol 100 97 01 18 64-110 11 
Pentachlorophenol 1/J 100 79 Gt.-110 11 

Units (ppb) (7.) ( 7.). (7.) (7.) (%) 

Recovery: 0 out of _11_ outside control limits 

RPD: 1 out of _u_ outside control limits 

.1/J Spike performed on Dl Water. 
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Quality Control Dntn (Con~ll 

Semivolatile Orggnl~s 

'· ... .. ·.; 

~eous Surrogate Recovery Data 

Surrocnte Recovery 

Sample 
Designation 

2~Fluorophenol Phenol-d5 
(100 ppb Added) (100 ppb Added) 

Method Dlauk 31~ 32 
A72704-Eff. Spike 47 31 
A72704-Eff. Spike Dup. '•1 35 
A81565-1 Jlt 27 
A01565-5 23 18 
A81565-6 3(, 31 
AB1565-7 ~( 1'r 

A81565-7 Rerprep •'r ~( 

AB1565-9 30 28 
AB1565-10 11 12 
AB1565-ll 32 24 
AB1565-12 lJ 12 

Units (%) (i.) 

Control Limits 10-90 10-90 

Surrogate Recovery 

Sample Nitrobenzene-d5 2-Fluorobiphenyl 
Designation (50 ppb Added) (50 ppb Added) 

Method Blank 54 62 
A72704-Eff. Spike 54 62 
A72704-Eff. Spike Pup. 50 60 
AB1565-l 46 61 
AB1565-5 27 itO 
A81565-6 51 62 
A81565-7 51 64 
AB1565-7 Rerprep 60 61 
A81565-9 51 64 
A81565-10 29 44 
A81565-ll 55 72 
A01565-12 19 27 

Units (%) (7.) 

Control Limits 10-133 10-165 

A•aalylii(Eflf 

2,4,6-Tribromophenol 
000 PP.b Added) 

54 
73 
6lt 

35 
38 
36 

-lr 

14 
39 
16 
42 
10 

(i.) 

10-142 

Terphenyl-d14 
(50 ppb Added) 

63 
64 
60 
54 
54 
56 
55 
50 
53 
39 
62 
23 

(i.) 

10-175 

5 out of 66 surrogate recoveries are outside control limits. 

* Not recovered due to matrix interference. 
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· VI. Quality Control Dntn (C~tl 

Polychlorinated niphenyls 

Nonaqueous· Ull.t.!:.i1t Spike..IJ1atrix S1!ike Duplis;nte Recov~~...n. 

Snmple Spiked A81578-3 

Analytil(EJlf 

Control Limits · 

Amount Recovery Max. 
Parameter .t!L.S~ ill! llim. ltPD Recovery ltPD 

.Aroclor 1248 20 05 79 9 10-160 10 

Units (ppb) (i.) (7.) (7.) (7.) (7.) 

Recovery: 0 out of -L outside control limits 

RPD: 0 out of _L outside control limits 
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VI. Quality Qontrol Data (C~U. 

Polychlorinatrul Biphenyls 

HQnaqueous Surrogate RecoverY, Dgtn nnd Retention Time Shift 

Sample 
~ 

Method Blank· 
A01578-3 Spike 
A01578-3 Spike Dup. 
A01565-13 
AB1565-14 
A81565-15 
A81565-16 

Units 

Dibutylchlorendate 
iL!Lug Added) 

Recovery 

lOll 
1J9 
135 

41 
43 
,, 1 

'•5 
(%) 

Retention 
Time ShUJ~ 

0.2 
0.5 
0.6 
1.6 
1.4 
1.2 
1.1 

(7.) 

Analytil(EM 

0 out or 7 surrogate recoveries nre outside control limits. 
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VI. Duality Control Pnlfl (GQnt~Jl 

Polychlorinntefl lliphenyu 

Aqueous Hntrb Spike/Untrix SpikP. Dup1icnte Hecovery Dnt..D. 

Sample Spiked A7268S-O 

Analytii(EM 

~ol Limits 

Amount Recovery Hnx. 
Parameter .2.f_S pike liS. HID! 1\PD Recovery, ru:IL 

Aroclor 1260 20 00 104 17 79-121 10 

Units (ug) ( 7.) (X) (1.) (i.) (1.) 

Recovery: 0 out of _2_ outside control limits 

RPD: · 0 out of __l_ outside control limits 
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I . Analytii(EM . 
VI. Quality~ Control Datn (Cont'dl 

I 

Polychl~rinated Dinhenyls 

Aqueous Surrogate Recovery Data and Retention Time Shift 

Dibutylchlorendnte 
(2,0 ug Added} 

Sample, Retention 
Des ignntion ~ Time Shift 

Uethod:Dlank lOlt 0.2 
A7261l8-0 Spike 71 0.3 

·A726BO-O Spike Dup. 92 0.4 
A81565:1 167 0.7 
AB1565.:...2 35 o.s 
AB1565-3 1'r 1.0 
AB1565:-4 l,t, 0.2· 
A81565;_5 72 1.9 
AB1565;_6 70 . 0. B 
ABlSGS-7 65 0.6 
A81565-8 57 0.9 
AB1565-9 '•9 '1.0 
AB1565-10 60 1.0 
A81565-ll 51 0.7 
AB1565-12 79 0.8 

Units • (%) (i.) 
I 
I 

Control Limits 15-175 0-2 

I 

1 'out of 15 surrogate recoveries are outside control limits. 

* Not:recovered due to prep error. 
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Quality Control Dgtn (Cont'd) 

General Chromatography 

.-.· ,,-

Nonaqueous llatrh Spike/Mn.trix Spike Duplicate Recovery Data 

Sample Spiked A81565-16 

Ana/ytii{E:M 

Control Limits 

Amount Recovery Hax. 
Parameter of Spike l:ffi H.@ RPD Recoveri lruL 

Isobutnnol 2,000 07 09 2 79-129 llt 

n-Dutanol 2,000 02 01 1 67-130 5 
Methanol 2,000 20 55 91 66-121 10 
Isopropanol 4,000 87 87 0 .. 70-130 30 

Units (ppb) (i.) (i.) (i.) (i.) (%) 

Recovery: 2 out of _0_ outside control limits 

RPD: 1 out of _.9_ outside control limits 
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Quality Control Data (Cont'il 

General Chromatography 
·• . ·~ ,. 

Aqueous Matrix Spike/Hntrix Spj,k~_Jl.upiic.flt.t! Recovery Dntn 

Snmple Spiked AB1565-12 

AnalyrJI(E/11 

QQntx:Ql Limit~ 

Amount Recovery Max. 
Parameter .2.LS~ tm HID! Rri.! .RecQvery BflL 

lsobutnnol ,, , 000 131 120 7 79-129 14 
n-nutanol 4,000 121 113 7 67-lJO 5 
Hethanol 4,000 04 71 8 66-121 10 
Isopropanol 4,000 111 102 8 70-130 30 

Units (pplJ) (i.) (%) (7.) (i.) (%) 

Recovery: 1 out of _!L outside control limits 

RPD: 1 out of _A_ outside control lirnits 
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Quality Control Data (Cont•d) 

Metals 

Nonaqueous Hntrbt Spike/Mntrix Spike Dupllc~ ttecovery Data 

Analytii(EM . 

Sample Spiked A81565-16 

Control Limits 

Amount Recovery Hnx. 
Parameter .2LB..n ike llil MSD RPD Recovery Bf!L 

Arsenic 100 99 98 1 80-109 10 
Barium 300 94 90 t, 74-106 10 
Cadmium 300 97 102 5 71-100 10 
Chromium 300 96 100 l, 73-109 10 

Lead 300 105 103 2 69-107 10 
Mercury 20 71 76 7 • 75-125 20 
Selenium lOU 106 106 0 64-117 12 
Silver 300 32 lt3 29 10-100 38 

Units (ug) (7.) (7.) (%) (7.) (7.) 

Recovery: ___.0..__ out of _JJL outside control limits 

RPD: ___.0..__ out o£ __6_ outsi~e control limits 
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VI. Quality Control Data (Cont'd) 

Metals 

Aqueous Hntdx Sp..ik!ll.Hatdx Spik~ Dyvlicni:e Recovery Data 

Control Limits 

Sample funount Recovery Hnx. 
Pargmeter Spiked of Spike l:ffi llim 1\PD Recovery MJL 

Arsenic A01565-12 500 110 llll 4 70-:-116 10 
Barium A81589-1 500 91 96 5 60-119 5 
Cadmium A81565-12 500 . 91 93 2 66-110 l• 

Chromium A81509-l 500 96 90 2 72-106 4 

Lead AB15G5-12 500 102 99 3 65-110 4 
Mercury A81565-12 20 96 91 5 63-129 5 
Selenium A81565-12 500 82 79 4 75-125 30 
Silver A81509-1 500 73 67 9 10-131 30 

Units (ug) (%) (i.) (7.) (7.) (1.) 

Recovery: 0 out of _lL outside control limits 

RPD: 0 out of _8_ outs ide control ·linii ts 

AnalyUI(Eflf 
.I 
I 
·I 

l. 
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. VI. ~lity Control Data (Cont'd) 

General Chemistry 

Analytii(Eflf 

Nonaqueous Matrix Spike/Matrix Spike llup_l_l~_n.t_r;:_fultover.y Dat..a 

Parameter 
Sample 
SJ!..!M..d 

lunount Recovery 
of Spike HS. H@ RPD 

Petroleum llydrocnrbonsA25769-1 5,000 73 74 1 
Flouride A814B0-4 10 911 94 0 
Chloride AB1480-4 15 92 92 0 
Bromide AB1480-lt 75 92 92' 0 
Oil & Grease AB1555-17 25,000 92 92 0 

Units (ur,) (i.) (7.) (7.) 

Recovery: 0 out of 10 outside control limits 

RPD: 0 out of 0 outside control limits 

!!_ontrol Limits 
Max.· 

Recoverx Br1L 

52-121 19 
30-175 30 
30-175 30 
30-175 30 
40-130 30 

(7.) (7.) 
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VI. Quality Control Dgta (Gon~~
i 

General Chemistry 

Analytil(EM 

Aqueous Matrix Spike/Hntrix Sp~~l i.cru:~~...r..Lllitt:..a 

~2ntn:zl Limits 
Sample Amount Recovery Max. 

Parameter ~piked Q.LS.P.ike llli USD RPD RecQvery ru:IL 

Petroleum Hydrocarbons DI Water 25,000 02 77. G Slt-121 25 
Total Organic Halogen AB15G5-l 10 100 lOB 0 64-128 36 

Units (ug) (%) (%) (%) (%) (%) 

Recovery: 0 out of 4 outside control limits 

RPD: 0 out of 2 outside control limits 
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Chain-of-Custody ·Record fqg;:\=- f'/SLg3~f,LJ. 

·program Area: Drinking Water Wastewater Groundwater Solid and Hazardous Waste Laboratory Sales Office · ! 
Clfent: ~OA\.J.~· \(f Y1- Sample Collector:·---------

2324 Vemsdafe Road 
Rode Hill, South Carolina 29731 
(803) 324-5310 

454South Anderson Road BTC 532 
Rode Hill, South Carolina 29730 
(803) 329-9690 

Project: C~i AnatytiKEM c~nta~rn· de.-tJI1d i 110 Fax:(803) 324-6318 Fax: (803) 329·9689 

a: 

~##;//// ::W SAMPLE Will DATE TIME MATRIX 1-:::: DESIGNATION PARAMETe!S 
-::l 

z 
I 

1 m~Dt .. rJ;b ·AA I I I I ·L h6x-JPH -Ie.. 
2 rnwd... I l I I .I I I H/Jt\~J:y(_ p~,Pr-fi ~ fbDPol~ 
3 mw3 I I I 
4 mu.J 4-- ~I I I I I I . " -

5 fhuJ5 /;;sl I I I io .. U;. 
·,:;r 

6 I mUJ fa 1-?YI I I I I 
7 .t:Ylt.Ulf -~I I I I I I I I I -:~~ . 

8 rniDB r~ .,., I ~ I· I ~ r --~t 
/ 

.... 

·.g I I I 
10 I I f$Uau._Q_ ~ _c\__\k.G ~ ·, I 0 /J ~ / ~ 

\j I I 

~~ ITEM TRANSFERS 
REMARKS 

"'"' TRANSFERS 

~iTE TIME :::;:! 
NUMBER REUNOUISHED BY ACCEPTED BY ~:::> e:::c 

1 1-B <2-'~d~ .. t;t%, ~2 ~ 
~~ '1/n 2 f:JO:;. P'7 

3 

4 
SAMPLER'S SIGNAnJRE 

Reorder. PJ Aa.oc:laces 80:1-329-2:300 Whltlt Labof3tary Ccpy Yetlow Olant C09'f AKE. .. 1111 1211! 

. ·-·--· .... -:~ .. --·· .... ···-··-- ........... ···-·--·- --·--··-····-.. -.. -..... ..... 
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TEST REPORT NO. A81565, Supplemental 

October 25, 1991 

Prepared for: 

ENSGI 
1109 'fhomasvll1e Rd. 
lllgh Point, NG 27260 

Attention: Druce Draswell 

Project: TFI (ff.7~A) 

AnalytiKEM Inc • 
454 S. Anderson Rond, BTC 532 

Rock Hlll, SC 29730 
803/329-9690 

Fax:B03/324-3902 

Date of Sample Receipt: October 21, 1991 

Reviewed & 
Approved by:~~~=-~~~~~-

~· 

Name: Michael 

'ritlc: __ .-T~e~c::.!.h!!.n~i:..::::c:!!a:l ..... D~l~r~c::..:c~t:.:::o~r--
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Tes~ Report No. AB1565 
rage ~ 

Aualytil(Eflf 
I. Certification 

Annly tlKtiL In~,';; ·.': 
Current Certifications/Regulatory Approvala 

Tabulated below are the current laboratory certifications tluit are held by 
each AnalytiKE~l Laboratory, Analyses performed at multiple AnalytiKEM 
locations will be noted in the test report. 

Cherry llill, NJ Rock 11111, SG Houston Analytical, Tx 

State Cert "' State Cert ft State Cert 11 

11\.rkansas * s. Carolina 1,6067 tt. Dakota R-006 

Connecticut Pll-0715 M. Carol inn 316 Oklahoma 8403 

Florida 88098SG ttew Jersey 79795 Texas Water Commission 

·lassachusetts NJ117 Louisiana * 
New Jersey 04012 

New York 10815 

N. Carolina 258 

N. Dakota R-038 

L'ennsylvnnla 68366 

s. Carolina 9400/1 

Tennessee 02908 

Vermont * 

~'r No certificf!tion nwnbers are issued for these states, 

* 
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l'age Z 

Definition of Terms 
Analy(·iiCEI1f · · 

D 

DI 

J 

US/11SD 

ND 

NR 

NTU 

RPD 

RSD 

TON 

u 

ppb 

ppm 

ug/1 

ug/kg 

ug/kg dw 

CCC 

SPCC 

PQL 

B 

·: :·:. DefJ.t1ltlon 

Detected; result must be greater. than zero. 

Deionized Water 

Compound was detected at levels below the practical 
quantitation limit. The level reported is approximate • 

Uatrix Spikefllatrix Spike Duplicate. 

Analysis not applicable to the smnple mntrlx. 

Not Detected 

Not Requested 

Nephelometric Turbidity Units 

Relative Percent Difference 

Relative Standard Deviation 

Threshold Odor Number 

Compound was analyzed for but not detected. The preceding number 
is the practical quantitatlon ltmlt for the compound. 

Parts-per-billion; may be converted to ppm by dividing by 1,000. 

Parts-per-million; may be converted to ppb by multiplying by 
1,000. 

Micrograms of constituent per liter of sample; equivalent to 
parts-per-billion. 

Micrograms of constituent per kilogram of sample; equivalent to 
parts -per-billion . 

Hicrograms of constituent per kilogram of sample reported on a 
dry weight basis. 

Calibration Check Cornpound; used to verify the precision of a 
GC/l1S calibration curve. 

System Performance Check Compound; used to verify the correct 
operation of a GC/HS instrument. 

Practical Quantitatlon Limit; the minimum level at which 
compounds can be dependably quantitated • 

Analyte datect:cd in associated blank as \·7ell as the sample. 
It indicates possible/probable blank contamination. 

....... "'' .. 

I 

i 
! 
I 
I 
I 
I 

r 
r 
! 

... 



. -~~-

:1;1 

~~I 
'·I 

['',1 

1·':1 : . 

: .. ,1 

'I ., 
·I 
I 

III. 

J. ~ . 

.J.. .... .., __ 
~-~1" ..... ··- . 

Page 3 

Sample Designations Analy tif(E/1f 
AnalytiKEH Client Date 
Designation Deslp,natloi\ Untrlx Sampled 

AB1565-2 H\-7 #-2 Aqueous 10/16/91 
AB1565-4 Ht~ #4 'Aqueous 10/16/91 
A81565-7 HW tn Aqueous 10/16/91 

Note: Samples will be held for 30 days beyond the test report date unless 
otherwise requested, 
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l'age 4 

Methodology 

General Chemistry 

Analytii(EM 

Method 9070, Total Recoverable Oil and Grease (Gravimetric, Separatory Funnel 
Extraction), Test Uethods for Evaluating Solid Waste, :Fhysicnl/Chcmcial 
11ethods, SW8lJ6, Third Euitlon, USEPl\, 1986 with all promulgated revisions. 
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l'age 5. 

V. Analytical Rasults 

·General Chemistry 

l'arameter 

011 & Grease 

Units_ 

VI. Quality Control Data 

General Chemistry 

Method 
Blank 

100 u 

(ug/1) 

.. 

Snmplu Desl~tatlon 

A81565-2 A01565-~ 

~H~~'~#~2~--- ~~rn~'~'4~---

300 2,200 

(ug/1) (ug/1) 

AnalytiiCE/1'1 

A01565-7 
mr tt7 

3,600 

(ug/1) 

Aqueous Matrix Spike/Matrix Spike Duplicate Recovery Data 

Snmple Spiked A727B9-G 

Control Limits 

Amount Recovery Max. 
l'arameter of Spike HS. HSD RPD Recovery RPD 

Oil & Grease 25,000 80 82 2 1,7-128 18 

Units (ug/1) ( %) (\) (l) (\) (%) 

Recovery: 0 out of ___ 2_ outside control limits 

Rl'D: 0 out of ___ 1_ outside control limits 

' '. 
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Program Area: Drinking Water Wastewater ~~dwa~olid and Hazardous Waste 
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Test Report No. /\81565 
Poge 1 

I. Gertiflcotion 

Annly tl.kkH,. Inc. · · · . 
Current Gertlflcntlons/Rcgulotory Approvals 

AnalytiiCE/1'1 

Tabulated below are the current laboratory certifications that are held by 
each AnalytiKEU Laboratory. Analyses performed nt tnultlple AnnlytlKEU 

· locations will be noted in tlte test report. 

-

Cherry 11111, NJ Rock ltlll, sc Houston Analytical, •rx 

State Gert: # State Cert 1t State Cert ff 

!Arkansas * s. Carolina '•6067 tt. Dakota R-006 
. 

Connecticut Pll-0715 t·L Carol inn 316 Oklahotna 8403 

Florida 880985G New Jersey 79795 Texas Water. Commls s lon ~\-

1assachusetts UJ117 Louisiana * 

New Jersey 04012 

New York 10815 

N. Carolina 258 

N. Dakota R-038 

Pennsylvania 68366 

s. Carolina 9ltOOl• 

Tennessee 02908 

Vermont * 

* No certification numbers are issued for these states. . I' 
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Definition of Terms Analytii{EM 

D 

DI 

J 

HS/MSD 

NA 

NO 

NR 

NTU 

RPD 

RSD 

TON 

u 

ppb 

ppm 

ug/1 

ug/kg 

ug/kg dw 

CCC 

SPCC 

PQL 

B 

. .. •". '· ~- ; .. :· 
Dcflialtlon 

Detected; result must be greater than zero. 

Deionized Water 

C01npound was detected at levels below the practical 
quantitntion limit, The level reported is approximate. 

Hntrix Spike/Matrix Spike Duplicate. 

Analysis not applicable ~o the sample matrix. 

Not Detected 

Not Requested 

Nephel~metric Turbidity Units 

Relative Percent Difference 

Relative Standard Deviation 

Threshold Odor Number 

Compound was analyzed for but not detected. The preceding number 
is the practical quantitation limit for the compound . 

Parts-per-billion; may be converted to ppm by dividing by_l,OOO. 

Parts-per-million; may be converted to ppb by multiplying by 
1,000. 

11icrograms of constituent per liter of oamplc; equivalent to 
parts-per-billion. 

Micrograms of constituent per kilogram of sample; equivalent to 
parts-per-billion. 

Micrograms of constituent per kilogram of sample reported on a 
dry weight basis. 

Calibration Check Compound; used to verify the precision of a 
GC/HS calibration curve. 

System Performance rnteck Compourad; us~d to verify the correct 
operation of a GG/HS instrument. 

Practical Quantitntion Limit; the rnlnlmutn level at which 
compounds can be dependably quantitated. 

Analyte detected in associated blank as well as the sample. 
It indicates possible/probable blank contamination. 
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Snm~le Deslgnntlons Analytii(EM 
AnalytiKEH Client Dnte 
Designation Designation 1.!~trix Sampled 

AB1565-2 11\-1 n2 Aqueous 10/16/91 
A81565-4 HW 11f1 Aqueous 10/16/91' 
A81565-7 HW #7 Aqueous 10/16/91 

Note: Samples will be held for 30 days beyond the test report date unless 
otherwise requested. 
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General Chemistry 

A.nalytiiCEllf 

Method 9070, Total Recoverable Oil and Grease (Gravimetric, Separatory Funnel 
Extraction), Test Hethods for Evalunting Solid Waste, Physical/Chemcial 
Methods, SW8lJ6 1 Third Edition, USEF/\., 1986 with all promulgated revisions, 
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v. Analytical Results 

General Chemistry 

Parameter 

Oil & Grease 

Units 

VI. Quality Control Datn 

General Chetnis try 

Sample Designation 

Method A81565-2 AB1565-4 
Blank mr #f.2 ::.:.llW~#~f.il..:..• __ 

'1,000 u 300 J 2,200 

(ug/1) (ug/1) (ug/1) 

A•aalyrJl(EM 

AB1565-7 
trn ff.7 

3,600 

(ug/1) 

Aqueous Hatrix Spike/Matrix Spike Duplicate Recovery Data 

Samplo Spiked A72789-G 

Control Limits 

Amount Recovery Mnx. 
Parameter of Spike HS MSD RPD Recovery RPD 

Oil & Grease 25,000 80 82 2 lt7 -128 18 

Units (ug/1) (%) (%) (\) (i) (\) 

Recovery: --~0-- out of ___ 2_ outside control limits 

RPD: --=0- out o.E ___ 1_ outside control limits 
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APPENDIX D 

PETREX TECillUQUE 
STANDARD OPERATING PROCEDURES 
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STANDARD OPERATIUG PROCEDURES 

. 
FOlt APPLYING 

TilE PETREX TECHNIQUE 

TO 

EUVIRONHEltT.l\.L so:rL Gl\S SURVEYS 

March 19lJlJ 

Revised August 1990 
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D1VlnCtlMElll.2\L son. Gl\S SURVEYS 

As the title of this document points out, the steps an:i info:onation herem 
are the 11Standal:d Procedures" for carrying out a Peb:ex envil:ornnental 

survey. Possible deviations from starrl.al::d procedures may cccasionally be 

implemented onsite by our field staff to adjust for unique sw:vey 

conditions. '!be Petrex Technique is also frequently used for oil and gas, 

geothe.rnal, arrl mineral exploration which force slight variations on these 
"Standard Operating Procedures"." Also, surveys perfonned .in winter .in 
frozen grourid offer . a uniq1e situation arx.l slightly different field 

practices. 

'lhe fact that the· stan:1ard. procedures may occasionally be ril.tered is done 

to maintain quality service while using the Petrex l'echnique. It IttUSt 

also be understood that the ion flux data from one survey at a given site 

and a given time inteJ:val should not be compared to the flux numbers from 

another survey. Since the data is semi-quantitative, only the flux . 
patterns of a survey or the relative difference between flux values off 

two samples from the same survey should be considered during 

inteq>retation. 

If any questions arise upon review of this document, please address your 

questions to NERI technical staff at: 

Northeast Research rilstitute, Inc. (203} 677-9666 

309 Fanni.ngton Avenue, Suite A-100, Farmington, Cbnnecticut 06032 

-or-

Northeast Research Institute, Inc. (303) 238-0090 

605 Parfet street, suite 100, IaJr..ev100Cl, Colorado 80215 
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2.1 Charcoal Sieyin:t 

2.3 

2.4 

'lhe static VOC (Volatlle organic Compottrrl) collector is prepared by 

applyirg presieved activated dm.rcoal to the e.trl of a ferromagnetic 

wire. 

'lbe detai.J.s of the procedure for preparin:J the activated charcoal 

is proprietary information. The procedure resul. ts in the 

production of a collector- consist.:in;J of size-sorted activated 

charcoal bonded to the area w !thin 1 em of the erxl of a 

fer.rom:tgnetic wire with a OJrie polnt of 35B°C. 

Collector Containers 

Ollture tubes, ltlP_asur.irg 25 rom X 125 rom and having a screw cap 

closure, are washed in a biodegradable detergent, rinsed in 
trethanol, an:1 baked at 1B0°C for one hour. • 

wire ctea.nil"g · 

The previously constructed '\d.re.r; are cleaned by hea~ in a 

special apparatus at 35B°C a total of 35 times under high 

vacuum. '!he wires are cl.~ed in lots of 32 wires. From each lot, 

two. wires are removed for immediate analysis to verify the 

cleanliness of the lot. 1he renaining 30 "'ires are then sealed in 
one clean o.llblre -L-ube under an inert abnosphere and placed in 
inventocy. 

I..' 

.. 
;. 

I ·, 
I. 

r 

. 
I 

. i 



.·I .> 

,.1 . . . 
\ . . . 

··:I 
•. . 

{I 
.·:I 
_:·;1 :. 

·:,1 

Cl 
~:··1 

;·I· 

il 
r·1 
r I· 
:I 
;I 
;I 
ll 

. 2.5 

2.6 

2.7 

. Pac'kagint for Client 

Immediately prior to shippin:J the wires ·to the f,ield, the tubes 

contabrl.ng 30 '\'lires are removed from llwentory aOO. the uires are 

repackaged urXIe.r an inert abnosphe.re in individual tubes. All of 

the repac1mged tubes contab1 t.-wo wires. 'fen percent of these have 

three wires.· 'llle collectors are packaged by baggi.rq in Ziploc bags 
in an inert abrosphere. 'll1ese bags are then placed in inventory in 
a temperature-controlled room. 'llu~ basis for havirr;J -t-wo wires in 
each tube is that it allcr>'IS llERI to analyze one wire by our . . 

standal:d 'lhennal Oesorption-Hass Spectrometry ('.to-Ms) while the 

seeorrl sanple is available for· 'l'D-GCjMS or as a backup to the 

1D-MS. '!he third \'tire bt · selected samples from each sm:vey is used 

to est:.a1:?lish opt:.imtmt .inst:rur~nt parameters. 

Quali-ty Conb:ol arrl QuaJJ.ty 1\ssut:ana:! 

Prior to releasing stocked wires for a field survey, two slngle 

\'tires from each lot ru.-e checked for cleanliness and collecting 

potential. '!his Q1\/QC phase Jrea!rures arrl dOCI..lm.mts collector 

preparedness when leaving the laboratory. One of these wires is 
analyzed without expOsure in order to derronStra\:e that the lot is 

clean, arrl the other · '\-tire. is P~ed to hexane vapor for two 
secorxls ani then analyzed in order to verify that the charcoal is 

highly adsorptive. '!he triplicate \'tires are used when tpe wires 

return from the field. 'lhese \'TiL-es help detennine the required 

machine sensitiv~ty arrl act as a neasure of repto:lucibility. 

Olstod.y lbc::lmYmt . 

A "custody document" accompanies each gl.""OUp of collectors leav.hq 

the laboratocy and remains \otit:h the group until the eollectors have 

been ~, analyzed, and disposed of. 

.. 
•.: 
.. :· .. 
,_.· 

. f.;. 
!·. 
,. .. 
' 1: ,.-
1 
I 
I .. 
I 

... 

,. 
' i 



~rl 

., ·.·I 
... I 
··.-I 

-I 
~·-I 

[ .. 1 

[ .. I 
r -~ .. 
; 

: I t . 
; 

rl 
r I 
r I 
-·· 

!I 
11 
..: . ....-

rl 
-· 

rl 
I ··-
:I 
.. ._:: 

:I 

3.0 FIElD OPER1\TIOUS 

3.1 

. 3.2 

Iocatim Sanple Sites 

Sanple plac::errent sites, usually predel:ennined on an accepted survey 

proposal, are located from a nearb}~, surveyable la.rx:lnark usin;J ~ 

c:anpa.ss arxl pacing or some other treaSUrin;J device (e.g., pacing 

'"heel, hip dmin, or tape Jtv=>....astlrEi). A transit may be used for trore 

accurate placement, but such aCCtlt'acy is seldom required. 

SoU Cor.im 

Once a sample site has been established, a hole is cored to a 

predetenn.ined depth (sample placem:mt depth is held constant for a 

given survey) • '.I.hi.s is aCCOlrplished ushYJ a variety of tools 

depending on the nature of the tnaterinl ·to be cored. 'lhe holes 

should be vertical an:l as free from debris as possible. t'111en the 

sarrpl.i.rq is performed in areas covered by asphalt or concrete, a 

generator-p::Mered rotary bamt~....r drill with a ccu:bide-tipped bit is 

used to drill a 1-1/2 inch diam~l:.er hole in the cover. A hand 

auger is used to rem:ne the cuttings an:l .rood base from the hole. 

3.3 O:Jllector Placerrent 

Immediately after the hole is cored, a collector tube is renr:wed 

fl:om the Ziploc bag rud the bag is resealed. · 'lhe cap is then 

re.xocrved from the tube, and the tube is placed vertically, open en::1 

down, into the hole. 'lbe -hole is then backfilled with the soU 
core which was removed. ;.llle cap is placed in a clean Ziploc bag 
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3.4 

3.5 

and stored until CXJllector ;· ~_trievaL. .. Collectors placed urrler 

aspbhlt or CXJncrete are -~too the. s;;uk as those in \111COV'ered 

soil, except for ntedifications to permit easy ~trieval and to 
avoid potential down-hole contamination from surface cuttin;;rs. To 

. . 
allow retrieval of these coll~"U?rs, a p.tece of galvanized wire is 

twisted arouni the neclc of the b.lbe and :run to the surface so that 
the sample may be 1:ecovered by pulling the' retrieval wire. 1ut 

aluminum plug is then placed near the top of the hole, and the 

remain:1er of the hole is pluggEd with quick setting hydraulic 

cement. 

Site Identification 

Each site is flagged us:i.n;J pin flags, spray paint or ribbon 

flagging, and the site lOCr'J.tion is marked and numbered on a base 

map. A field notel:>ook is used to recotd the date, CXJllector 

number, site location descript.J.on, soil type, and general 

observations. 

Exposure T~ 

•r.i.me' calib:tation CXJllectors are included as part. of every survey. 

'lhese are Ql\ collectors used to monitor sanple loading during the 

survey. 'lhese collectors are placed in an area of kncMn or 

suspected contamination, an:1. sets ar.e retrieved. and analyzed. at 

intervals to irrllcate the appropriate residence time for survey 

sanples. Separate 11travel blank" collectors are also included as a 

QC measure in every st.U:VI?.Y. '.J.llese collectors are transported along 

with the sw:vey collectors but the tubes are never opened. 'lhese 

control collectors monitor for potential contamination during 

transport or placenv=>...nt.. 
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3.S 

OJllector Retrieyal 

'lhe collectors are retrieved when the time callb.t:ation collectors 

reveal that there has been sufficient load.it~ of gases on the 

charcoal absorbent. ln the field, the soil is rexroved until the 

tube is exposed. A cap ls taken f.rctm the sealed Ziploc bag. 'lhe 

Viton seal is checked to make sttt'e it is seated inside the cap. 

'!he cu1ture tube .L9 renoved fl."''lll the hole an1 any dirt that is on 

the threads of the tube is wiped off ~1ith a clean cloth. In the 

event the tube is broken or cracked, the collector wire is 

transferred to a new tube usin;J forceps. '!he tube is capped rurl 

seaJ.ed. All flagg:in;r material is retriave:l. 

OJllector Uunberirg 

Each tube 'is immediately numbered according to the scheme 

established in the field notes and on the base nap. '!he collector 

number is written on adhesive labels which are applied to the 'l-ube 

cap. No two sites nay have the same number. 

COllector Ship!Ellt 

Once the collectors have been 1.-etrieve.cl, they are sealed in Ziploc 

bags and then wrapped with bubble packing. · Material such as 

Styrofoam pearruts or newspr.mt can introduce possible con~ts 

to the collectors and ~hould not be used for packagin:J. '111e 

collectors, field notes, base oop, an:l chain-of-custody d0CUJT11"-llt 

are either hand carried back to NERI's analytical laboratories, or 

are shipped by overnight cattier set."Vice. 
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3.9 Decontamination .. ,· 

· All down-hole equipment airl tool parts Mlich co~tacJ: excavated soil 

are constructed of heavy gauge steel and. have no natural or 

synthetic conp:ments which o:W.d absorb and retain trost soil-borne 

o:tganic contaminants. 'lhese tools are decontaminated between use 

at each sampling location by rotation through a four step cleaning 

process. '111ese steps are: 

1. Immersion and vigorous scrubbing in a mild solution of 

laboratory grade detergent: until all visual ao::umulations of 

soil ru.-e removed. 

2 •. 'lhorough rinsin::J wlth potable water. 

3. Spray r~.i.rg with methyl alcohol. 

4. Air Dey. 

All derived liquids (and sediment) at-e contained in dedicated 

disposable vessels. 
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4.1 . Nuni?ering 01eck 

4.2 

Upon receipt of the collectors, the mnnber on each tube is recorded 

atx1 any missinJ or duplicated numbers are .noted. A missinq ntnnber 

generally irrlicates that the collector could not be retrieved. 

Samples with identical numbers generally catmot be used unless 

their true site location can be established. 

Sanple liold:i.ng 

A Petrex soil gas sample· consists of a minute quantity of various 

volatile organic compaurrls sotbed onto a charcoal element an1 

enclosed in ·a protective can tamer with a near hnpervious Vi ton 

seal. 

1-Ia.ximum sample holding time is a function of bath the chemical 

stability of the sorbed compounds and the integrity of the seal of 

the container. 

It has been the expe.rielY'-e of Northeast H~_arcb Institute, Inc. 

(NERI) that Pet.rex soU gas SaJl1?les that are properly repackaged 

after retrieval from the field and stored under environmentally 

controlled conditions ·typically remain compositionally and 

quantltatively unchanged through periods of greater than four 

oonths. 

All sa1rples scheduled for analysis via curie-point pyrolysis/mass 

spectrometcy are analyzed '-tithin three weeks of retrieval from the 

field. 
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Inst:r:um:mtation 

'lhennal desorption is accomplished using a Fisher. radio. frequency 

pcMer supply and a Olrie point pyrolyzer designed by NERI an:l 

Extrel. The mass spectrometer used is an Ext:rel SpectrEL 

quadrupole nass spectra:meter. '!he analysis is controlled arxl 

reconled by DEC PDP 11/23 tnicrocx::mputer. Follcw.i.ng the analysis, 

all data are colle<-'ted and archived on a PDP ll/73 mlCl:'OOJll'PUter. 
Data for all active jobs are stored on both of the PDP 11 

computers, as well as on ll'agnetic tape. Data for all conpleted 

jobs are stored on magnetic tape in petpetulty. 

4. 4 · caJJbration 

An EKtranucl:-ear QUadrupole Spectl:omel:P_r equii=Ped with a an-ie-polnt 

pyrolysis/thennal desorption inlet: is used for collector analysis. 

Mass assignment and resolution are manually adjusted usin:J a 

Perfluorotributylamine · (PFTBA) staooard. A linear correction, 

based on the known spec~nnn of .J?F'I'BA, is calculated. 'llrls 

correction is applied to a second PFl'Bl\ spectrum. If correct nass 

(M/Z) values are Obt:a.ined, the operator proceeds to the next 

turning step. If not, pl:ep 1 is repeate::l until correct nasSI!'-S are 

obtained. 

Peak intensity ratios are set from the major peaks in the PFI'PA spectrum using 
' . 

the follovr.i.tg values: 

Mass 

!1-VZl 

69 

131 
219 

502 

:::: 

:::: 

= 

:::: 

Spectrum 

Inb?.nsities 

100% 

25%±5% 

35%±5% 

5%±2% 
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D.lring the ion signal for :mass (lVZ) 69 of Pl!'l'Bl'l. is ineasured at a preset sanple 

·.' ·-.: ·1 pressure ani detector voltage and carnpal.-ed. to previous values at the same 
setting. 
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Electron energy is set . to 70 electron volts a.trl emission is set at 12 

mlllisecoms. All other operatit~ parameters, such as scans, scan ran:re, mass 
offset are established in the CClllplter program. 'Ihese values nay only be 

chan:Jed by the laboratocy manager. 

'1.\lning is· performed at the beginning of a run, so that an individual sw:vey is 

analyzed at the same set of instrument cx:>rrl.itions. ~e sanples are analyzed in 

random o.tder. 

4.5 

'!he i.nst:nnrent is operated with the folla..ring parameters. 

Vacuum < 3 X 10-6 torr 

Ionization Energy 70.0 eV 

Ionization ~1t 12.0 mA 

Desorption Time 5.0 sec 

Desorption Tenperature 350°C 

Number of Scans/Sanple 30 

scan Fate 1, 250 anru,lsec 
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4.6 

Each collector wire is analyzed in rarxlam oL-der. ~he entire g:tottp 

of survey collectors are analyzed as ono nm '\·tithout int.er:tuption 

from other surveys. 

'!he organic gases adsorbed on the cru:bon are theXmally de.so:tbed 

from the carbOn, separated ac:co.rdl.n;;J to ion mass, counted, and a 

roass specb:um of wasses from 29 to 240 is obtained. 

Periodic (approximately every 20 samples) machine background 

analyses are perfonned as a QC measure to a_~ m.1.nimal influence 

fran :internal carmnunicat:ion. ·If there are peaks . that are not 

related to abrospheric gases, the supervisor. is notified and the 

mass spectrometer is shut dcmn ~rl cleaned as ne«;essary. 

A written sample number recoL-d · is kept during the . analysis to 

prevent aooidental crciss nuinbt:>-rin;J: 

'lhe mass spectrometer control prcgL-am prompts the operator with a 

warnin;J if a sample mnnber is ente.red that has already been used. 

~e operator then checks tl1e ~-rent number, alorq with the disk. 

storage location of the previously entered number, to resolve the 

true numberirg situation. 

4.1 rnta Fll:im 

'!he raw data flle generated by the sample analysis is labeled for . 

storage wxler a unique file name. 
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4.8 

5.0 

5.1 

. 5.2 

,. 

Sd1edule of J.rainte.nance 
~- ,'::, -, ·, -::-

1,000 Samples Cleaning of sample intl."'Cducion ru;ea, ion sow:ce, 
and. expansion clmmber by in-house techniciahs. 

4, ooo Samples: 1\bove noted procedures plus clea.n.in;r of lenses and 

quadrapoles 

AnnUally: 

Map Generation 

Preventative maintenance program conducted by 

manufactures's service representative. 

1.he sarrple location IMps are created by placirYJ the field base map 

on a ·digitizirg board ani enter.irq each site as an x-y o:xn:dinate 

relative to an orgin. 'lhe relative ion counts for each compourx1 

can then be plotted at the sanple locations. Olltural and 

topographic features can also be digitized onto the map as 

l.-efe.rence po.ints. 

Cctrpwrrl Identificatiotl 

'lhe mass spectrum that is drawn for eacl1 sarrple is compared to a 

library of mass spectra derived fJ:arn known volatile organic 

. compounds. Several thousand p..tre compourx1 spectra have been 

developed by the Bureau of Starrlal:ds and are available for spectra 

comparison. NERI bas also developed its cmn library of spectra 

through headspace analysis of p.tre conpoun:ls usi.n:J the Petrex 
wires. Once a compound has been identified 1n. this "manner, the ion 

current or "flux" for this compourx1 is defined as the total ion 

current for the "parent peaJc.u or least h1l:erfered peak of that 

compourxl. 
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Relative Flux Dete.nninat:i.on '· . 

'1he process of dete.nnin.ing ion curre11ts (relative intensities} of 

indicator peaks is computerized. All ion current data are 

extracted from the original data file and are processed for 

identification. 

'!he relative ion current intensity (relative intensities) of the 

gases that are desorl>ed from the collectors are matched. with sanple 

locations on a map of the survey area. '!11ese relative intensities 

are useful for inferring the areal extent of contamination and 

relative differences Jl1 the concentra.tions of the conp:rutrls in the 

. soU or grourrlwater. '!his can aid m det:.ennlnl.n:J the location of 
' 

source areas or direction of :mcTolement of contamination. 

'Ihe.se surface collections arict analyses cannot be used to determine 

the depth to the · source contaminants or the precise concentration 

at depth. 

Because oompounds can be differentiated by their ~'_analyses 

from the carbon collectors can be use:l to help differentiate · 

multiple compounds and multiple source areas wi1;hin a sin:Jle 

survey. 

5. 4 Dlta Interpretation 

once the relative .intensities for a compourrl are mpped., the data 

can . be contoured to reveal those areas \'lith "hot spots" and the 

orientation of plume migration. All other available data, such as 

geologic setting, soU typP_s, grourrlwater conditions, type of· 

contaminant, site history, and other factors are tat..en .:Into acx::ount 

as the mterpreter draw"'S his conclusions. 
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5.5 . lldditional Uses of Petrex: cdtiebh:n:-s · .. · • · · 

Same . of the other uses of the Petrex Teclmique that. are utilized in 

surveys are headspacing of soil atrl water sanples and depth 

profiling. 

5.5.1 Headspaoe 

A headspace soil sample is analyzed by collectirg approximately 25 

grams- of soil, which are t.rallsferred to a thenrochemically cleaned 

headspace container. Several adsorption wires ~ added arrl the 

headspace container is sealed an::l allcmed to equilibrate for up to 
24 hours, depe.rrling on the level of o:mt:amination. 'lhe wires are 

then removed and prepared for desorption mass spectrotretric 

analysis as described ~~ier. lU1 identical process is perfonred 

for screenirg water samples. 

5.5.2 Depth Profilinq 

In order to detennine if the source of the soil gas signal is near 

surface or in a deeper vadose/saturated zone, depth proflling can 

be usa:l. 

At each selected location, shallow bore holes are drilled a few 

feet apart to depths mr.Jl. as 1, 2, 4, an::l 6 feet deep. ¥ter all 

the loose cuttings an:1. cavings have been removed from the bottom of 

the hole, a core of soU may J:e taken for headspace analysis. 

Next, a Petrex collector is lowered into the hole arr.1 backfilled. 

'!he collectors remain in place for the same length of time as the 

survey wires. 
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5.6 
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. ···:. ·~:"• ~- f;:;::_~~,·.;·.;-··t~ .. 
Each of the. srurpl.il~ :methods addresses a. different aspect that wlll. 
help indicate the naL-ure of the VOC'' source. In the case of 

composite soU sarnpl.ing, detection of VOCs during :ana1ysis inpl.ies 

that the vocs are actually contained within the soil matrix. When 

the VOC is anth.ropcgenic in nature, the VOC presence is irrlicative 

of soil contamination at that depth interval. 

When perfonning an . in situ time-integrated sampling program with 

Petrex col.lectors, the collector serves as both an exteooed 

headspace sanpler relative to the so~ matrix in its inunediate 

vicinity, as . well as measuring the soil gas !lux through that zone 

dud..1~ the exposure. period .. 

Soil gas :rocwement through the vadose zone is theorized to be a 

diffusion process. If the heads!r:tce data i.rrlicate that the VOC is· 

not present in the soil Il'atrix, then the in situ depth profil.in;l 

collectors should shew a. relative increase of ion OJWlts as the 

depth increases. By combining both pieces of data, the nal-ure of 

the· VOC source (near . surface or deep vadose/saturated.) can be 

inferred. 

D:lta Presentation 

once the data have been compiled, int:expreted, arrl mapped, a report 

is produced for the client's use. Also, the maps are prin.ted whidt 

display the relative intensity of the comp::run::1s of the client's 

specifications. 'Ihese reports and maps are for the client 1 s use 

only, and no report or map is released to anyone else without prior 

written consent of the client. 'Ibis confidentiality policy is· 

never breached. 
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6.0 ::,: ·:-

'lhe policies outlined in -tlrls standru:d Opernting Procedure are ~trictly 

followed on each survey. It should be noted that the relative intensities 

for any canpoun::l at one sanple location can only be ccnnpared to another 

location within the same survey for the same conp::rur:rl. Relative 

intensities of different compounds cannot be compared to each other• 

Also, the .relative intensities of one survey cannot be compared to the 

relative intensities of any other survey, ~en between two surveys at 

different times of the year over the same site. H~'leVer, the same "hot 

spots" an:1 plumes should contour in the same place over multiple surveys 

at a given site, allowing for migration. 
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