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1.0 INTRODUCTION 

This Addendum to the Remedial Investigation (RI) Report presents the results of an investigation 
conducted to evaluate the presence, extent, and composition of light, non-aqueous phase liquids (LNAPLs) 
and to assess whether dense, non-aqueous phase liquids (DNAPLs) are present in the subsurface at Area 
of Concern #5 (AOC #5) at the Farrell Road Plant in Geddes, New York. The site map included as Figure 
1 indicates key site features, including: approximate former underground solvent storage tank (UST) 
locations, the approximate location of a former dry well, soil boring locations within the area of 
investigation, and components of the soil vapor extraction (SVE) system (vapor extraction/air injection wells 
and equipment building). Attachment 1 includes selected text, figures, boring logs, and data tables from 
previous investigations at AOC #5. 

The USTS were removed in 1986 and the dry well was removed in 1992. During subsurface investigations 
in the vicinity of the former solvent tanks and dry well beginning in 1992 (ERM, 1992), residual solvents 
were observed to be present in the soil based on field screening and laboratory analysis. LNAPL was 
observed at the approximate depth of the water table at borings and test pits installed near the location of 
the former solvent tanks. Soil sampling and analysis and a soil gas survey indicated elevated volatile organic 
compound (VOC) concentrations, including chlorinated and aromatic hydrocarbons, in the soil. A ground
penetrating radar survey indicated disturbed soil and buried pipes in the vicinity of the former tanks. 
Ground-water samples obtained upgradient (west) of the former tank locations contained only trace VOC 
concentrations. However, downgradient of the tanks, beneath the building, a suite of dissolved VOCs was 
detected similar to those in the vicinity of the former tanks. Geologic characterization based on soil borings 
indicated a till consisting of dense, red silt and clay located approximately 7 to 12 feet below grade. The 
till surface, which dips toward the south, was interpreted as a confining layer. Following the installation of 
SVE system wells in October 1994, free-phase LNAPL was observed at four of the wells. DNAPL was not 
monitored at the wells prior to the investigation activities in September to November 1995, which are 
discussed below. 

The scope of work for the investigation activities described in this RI Addendum was described in the letter 
to the New York State Department of Environmental Conservation (NYSDEC) dated July 14, 1995; 
approved by the NYSDEC in a letter dated September 11, 1995; and implemented by Blasland, Bouck & 

Lee, Inc. (BBL) between September 15 and November 2, 1995. Modifications to the scope of work, based 
on field conditions, were approved by the NYSDEC. These modifications included the installation of 
additional soil borings BBL-2 and BBL-5 (discussed in Section 2.2) and the implementation of a NAPL 
monitoring and removal program (discussed in Section 2.3). The preliminary results of the investigation 
were presented to the NYSDEC project manager and staff geologist in a conference call on November 10, 
1995. 

This RI Report Addendum is presented in the following sections: 
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• Section 1: Introduction, which provides the background and framework for this RI Report 
Addendum; 

• 

• 

Section 2: Field Activities and Results, which briefly describes the field sampling procedures 
and presents the field data; 

Section 3: Discussion, which presents the substantive findings based on the data generated 
during the investigation; and 

• Section 4: Summary, which highlights the key results of the LNAPL/DNAPL investigation. 
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2.0 FIELD ACTIVITIES AND RESULTS 

The following section describes the field investigation activities performed to evaluate the presence and 

distribution of LNAPL and DNAPL. 

2.1 Fluid Thickness Monitoring and NAPL Sampling 

BBL obtained two rounds of fluid thickness measurements at accessible monitoring locations near AOC #5 

on September 15 and September 25, 1995, using an oil/water interface probe and a bottom-loading bailer. 

The fluid thickness monitoring data are presented in Tuble 1 and summarized on Figure 2. LNAPL was 

obseIVed at wells AIW-201, AIW-204, AIW-206, and VRW-207. The maximum LNAPL thicknesses 
obseIVed during these monitoring events ranged from 0.02 feet at AIW-201 to 1.32 feet at VRW-207. 
DNAPL was obseIVed at two locations, with maximum obseived thicknesses ranging from 0.2 feet at AIW-

201 to 2.37 feet at VRW-203. 

Three LNAPL samples from wells AIW-204, AIW-206, and VRW-207 and one DNAPL sample from well 
VRW-203 were collected on September 25, 1995 and submitted to Adirondack Environmental Services, Inc. 

(AES) for VOC analyses by USEPA Method 8260. These wells were selected for NAPL sampling because 
they were found to contain sufficient NAPL for laboratory analysis. A blind duplicate DNAPL sample from 
well VRW-203 was also submitted for analysis. In addition, an LNAPL sample from well VRW-207 and 
a DNAPL sample from well VRW-203 were submitted to Saybolt-Heinrici, Inc., for measurement of viscosity 
by ASTM D-445, density by ASTM D-4052, and interfacial tension by ASTM D-971. The LNAPL/DNAPL 
VOC analytical and physical parameter results are presented in Tuble 2 and the chemical and physical data 
are included as Attachments 2 and 3, respectively. The three LNAPLsamples consisted primarily ofxylenes, 

toluene, 1,1,1-trichloroethane (TCA), and ethylbenzene. The composition of the DNAPL sample was 

similar, consisting of the same compounds detected in the LNAPL plus trichloroethene (TCE). The average 
chemical mole fractions (i.e., the ratios of chemical constituents, based on the number of moles of the 
compounds per mass of NAPL) were calculated for the three LNAPL samples and for one DNAPL sample, 
as summarized below: 

8/19196 
05951126U 

· SpecificGravity Averagei~Ji > Averag~ D?'i~~> < 
··.... g/cm~) > >Mole.Fraction ,·· ···· ··· Mote Fraction< 

TCA 1.34 10 % 35 % 

Toluene 0.87 36% 53 % 

Ethylbenzene 0.87 8.0% 2.0% 

Xylenes 0.86 - 0.88 46% 10% 

TCE 1.46 ND 0.4 % 

Note: 
ND = not detected. 
Mole fraction percentages are rounded to two significant figures. 
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The measured densities of the LNAPL from VRW-207 and the DNAPL from VRW-203 were 0.89 and 1.03 
grams per cubic centimeter (g/cm3

), respectively, compared to a specific gravity of 1.0 g/cm3 for water. The 
chemical and physical NAPL results were used to assess the nature and extent of NAPLs in AOC #5, as 
described in Section 3.0 of this RI Report Addendum. 

2.2 Drilling and Sampling of Soil Borings 

Five soil borings (BBL-1 through BBL-5) were drilled by Parratt-Wolff, Inc. (PW) as directed by BBL, from 
September 25 to 27, 1995. Proposed drilling locations were adjusted in the field as necessary, based on 
utility locations and drill rig access. Borings BBL-1, BBL-3, and BBL-4 were drilled at approximately the 
proposed locations. BBL-2 was drilled at a location agreed upon with the NYSDEC to evaluate the extent 
of LNAPL. In accordance with a NYSDEC request, BBL-5 was added southwest of BBL-4 to evaluate the 
extent of DNAPL. Final drilling locations were agreed upon in the field by BBL and the on-site NYSDEC 
representative. The approximate drilling locations, based on BBL field tie-ins to select site features, are 
shown on Figure 1. 

PW installed the borings with a CME-55 drill rig equipped with 4.25-inch inner-diameter (I.D.) hollow-stem 
augers. The subsurface soils were continuously sampled with 2-inch diameter split-spoons samplers. Drilling 
and sampling equipment were decontaminated by steam cleaning prior to drilling, between borings, and after 
the completion of site activities. Each boring was filled to grade with cement/bentonite grout upon 
completion. Investigation-derived soils and fluids were containerized and stored in the waste storage area 
on site. 

Three of the borings (BBL-2, BBL-3, and BBL-4) were sampled until till was confirmed. 1\vo deeper 
borings (BBL-1 and BBL-5) were sampled 17 feet and 7.5 feet into the till, respectively, to characterize the 
till. No evidence of NAPL or VOC contamination was observed at these locations. Therefore, as approved 
by the on-site NYSDEC representative, temporary casings were not installed prior to drilling into the till. 
An apparent slight sheen and solvent odor were observed in the soil sample obtained at BBL-4 between 12.5 
and 13 feet below ground surface (bgs ). This observation necessitated the addition of another boring (BBL-
5) to the southwest of BBL-4, to delineate the extent of potential residual DNAPL. Prior to drilling at 
BBL-5, this additional boring location was agreed upon by BBL and the on-site NYSDEC representative. 

Each soil sample was field screened with a photoionization detector (PID). Further, each soil sample was 
described, using the modified Burmister (1959) soil classification system, and placed in a sealable plastic bag 
for subsequent headspace analysis with a PID equipped with a 11.7 eV lamp. The soil boring geologic and 
drilling data are presented in Tuble 3. As shown in Thble 3, the soils encountered above the till were 
generally described as medium-brown fine sand, with some to trace silt, and trace fine gravel. These soils 
were underlain by dense, hard till generally described as red-brown clayey silt and fine sand, with trace 
gravel. Figure 1 shows the location of a generalized geologic cross-section trending southwest-northeast 
through AOC #5. As shown on the geologic cross section (Figure 3), the till encountered at the site dips 
generally to the southwest in the vicinity of AOC #5 . 
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To aid in detecting NAPL, soil samples were field screened with a long-wave/short-wave ultraviolet (UV) 
lamp and Sudan IV hydrophobic dye, as described by Cohen, et al. (1992). Each soil sample tested negative 
for the presence of NAPL, based on the UV and hydrophobic dye field screening. In addition, as discussed 
in Section 3.0, none of the soil samples submitted for laboratory analysis exhibited VOC concentrations 
indicative of NAPL in soil. These findings contrast with the PID screening results and observation of an 
apparent sheen in the soil sample obtained at BBL-4 from 12.S to 13 feet bgs. Based on the negative results 
for the other indicators of NAPL, however, if NAPL was present in this sample, it was an extremely limited, 

residual quantity. No other soil sample showed any evidence of NAPL, based on field screening and 
observation. 

To further evaluate the distribution of NAPL in the AOC #5 subsurface soils and confirm field 
observations, BBL selected soil samples for VOC analysis by USEPA Method 8260 with NYSDEC ASP 91-1 
protocols and total organic carbon (TOC) by the Lloyd Kahn Method and submitted them 10 AES. Soil 
samples were collected near the water table (8 to 10 feet bgs) at borings BBL-1, BBL-2, and BBL-3 to 
evaluate the distribution of LNAPL. Additional soil samples were obtained near the top of the till unit at 
all five borings (BBL-1 through BBL-5) to evaluate the distnbution of DNAPL along the top of this 
relatively impermeable unit. These samples were obtained at depths varying from 16 to 16.4 feet at boring 
BBL-1 to 24 to 26 feet at boring BBL-5. Soil samples were also collected to provide a vertical profile of 
TOC content at BBL-1 from 4 to 14 feet bgs, and from two samples within the till unit (16 to 18 and 20 to 
22 feet bgs) to support partitioning calculations and evaluate the NAPL distribution. In addition, selected 
soils were submitted to PW for physical characterization, including grain size analyses, bulk density, percent 
moisture, and porosity. Physical parameters were analyzed to evaluate the potential for further downward 
migration ofDNAPL into the subsurface soils. The soil samples selected for each analysis are indicated on 
Thble 3. Laboratory VOC results are provided as Attachment 4 and summarized in Thble 4. Physical 
parameter results are provided as Attachment 5. 

As shown in Thble 4, methylene chloride, acetone, 1,1-dichloroethene, 1,1-dichloroethane, TCA, and toluene 
were occasionally detected in the soil samples at low part per billion (ppb) levels at estimated concentrations 
(i.e., J-qualified by the analytical laboratory) below the detection limit. Acetone was also detected in an 
associated blank (i.e., B-qualified by the analytical laboratory). Besides these J- and B-qualified VOC 
detections, tetrachloroethene (PCE), ethylbenzene, and xylenes were detected and quantified in one soil 
sample, obtained at boring BBL-4 from 12 to 14 feet bgs. A blind duplicate sample from this interval was 
also submitted to AES for VOC analysis. Between the original sample and its duplicate, the maximum 
observed detections were xylenes at 950 micrograms per kilogram (ug/Kg), PCE at 130 ug/Kg, and 
ethylbenzene at 79 ug/Kg. Ethylbenzene was not detected in the duplicate analysis. 

TOC concentrations in BBL-1 soil samples ranged from 463 milligrams per kilogram (mg/kg) from 4 to 6 
feet bgs to 39,900 mg/kg from 20 to 20.8 feet bgs. In general, the TOC concentrations increased with depth 
to 10,590 mg/kg at a depth of 13 to 14 feet bgs, above the till. TOC concentrations in the till ranged from 
2,130 mg/kg from 16 to 18 feet bgs to 39,900 mg/kg from 20 to 20.8 feet bgs . 
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2.3 NAPL Monitoring and Removal 

To provide a semi-quantitative assessment of NAPL recharge rates at wells VRW-203 and VRW-207, BBL 
implemented a NAPL monitoring and removal program, as described in a letter dated October 6, 1995. 
These wells were selected for the NAPL monitoring and removal program because they contained a 
sufficient initial thicknesses of DNAPL or LNAPL, respectively, to allow a reliable assessment of NAPL 
recharge rates. The program was approved by the NYSDEC in a letter dated October 10, 1995. Wells 
VRW-203 and VRW-207 were monitored for the presence of NAPL over a four week period on the 
following schedule: 

• Three times per week for the first two weeks; and 

• 1\vice per week for the last two weeks . 

A transparent, bottom-loading bailer was used to measure the NAPL thickness and to remove any NAPL 
present to the extent practicable. The data obtained from this NAPL monitoring and removal program are 
summarized in Thble 5. 

During the NAPL monitoring and removal program, approximately 6 gallons of DNAPL were removed 
from well VRW-203 and 1.7 gallons of LNAPL were removed from well VRW-207. The DNAPL thickness 
observed at well VRW-203 decreased from 2.3 feet on September 15, 1995, to 0.4 feet by October 30, 1995. 
As shown on Figure 4, the DNAPL thickness measured during each monitoring event (prior to DNAPL 
removal) generally decreased with time during the removal program. The NAPL removal effort also 
reduced the thickness of LNAPL at well VRW-207 from 1.5 feet on September 15, 1995, to a barely 
discemable film by October 11, 1995. Th provide additional information, BBL also monitored the LNAPL 
thickness at wells AIW-201, AIW-204, and AIW-206, where LNAPL was observed on September 15 and 25, 
1995. The highest LNAPL thickness observed at these wells were 0.02 feet at well AIW-201, 0.81 feet at 
well AIW-204, and 0.31 feet at well AIW-206. The LNAPL thickness at these locations was also reduced 
to little or no measurable LNAPL due to bailing during the course of this program. 
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3.0 DISCUSSION 

During the investigation, LNAPL was observed in wells AIW-201, AIW-204, AIW-206, AIW-209, and VRW-
207. DNAPL was observed at wells VRW-203 and AIW-201. A likely source of these NAPLs was the 
former underground solvent storage tanks, which were situated at the approximate location shown on 
Figures 1, 2, and 3. Another possible source of NAPL in the vicinity of AOC #5 includes a former dry well 
that was situated at the approximate location shown on Figures l, 2, and 3. The US'Th were removed in 

1986 and the dry well was excavated during a source control action (ERM, Environmental Investigation 
Report, July 1992). 

As shown on Figure 3, the former underground solvent storage tanks were located above a concrete slab, 
which would promote the mixing and co-solution of any solvent liquids released from the tanks. This 
inference is supported by the multicomponent LNAPLs and DNAPLs observed in the subsurface at AOC 
#5. For exam.pie, while the former underground solvent storage tanks containing toluene ("Thnk T-63) and 
TCA (Thnk T-58) were approximately 15 feet apart, both of these compounds were detected at relatively 
high concentrations in both LNAPL and DNAPL samples obtained during the investigation. 

LNAPL recovered from wells AIW-204, AIW-206, and VRW-207 consisted primarily of the following VOCs, 
in order of decreasing mole fraction: xylenes, toluene, TCA, and ethylbenzene. Similarly, the DNAPL 
recovered from VRW-203 consisted primarily of the following VOCs, also in order of decreasing mole 
fraction: toluene, TCA, xylenes, ethylbenzene, and TCE. Both the LNAPL and DNAPL are chemically 
similar, multicomponent NAPLs. The locations where the multicomponent DNAPL and LNAPL were 
observed are consistent with the analytical results from the NAPL samples obtained during the investigation. 
The LNAPLs have a higher proportion of light aromatic hydrocarbons, such as xylenes (specific gravity 0.86 
to 0.88 gtcm3

) and toluene (specific gravity 0.87 gtcm3
). The DNAPL has a relatively high proportion of 

dense chlorinated hydrocarbons, such as TCA (specific gravity 1.34 gtcm3
) and TCE (specific gravity 1.46 

gtcml). 

The NAPL monitoring and removal program results illustrate that the DNAPL is recoverable. DNAPL 
continues to enter well VRW-203, although at an apparent reduced rate (Figure 4). The reduction in 
observed DNAPL thickness in well VRW-203 suggest that free-phase, mobile DNAPL in the surrounding 
soil has been reduced. LNAPL was reduced to barely discemable films during this program. 

Tu delineate the extent of NAPL in soil, VOC detections in soil were compared to calculated threshold 
concentrations for NAPL constituents, above which NAPL would be inferred as present. Threshold 
concentrations were calculated based on partitioning principles presented by Feenstra, et al. (1991, Equation 
14). Tu determine the threshold concentration, the effective solubility for each NAPL component was 
substituted for the chemical concentration of the contaminant in the pore water in Equation 14 (Feenstra, 
et al., 1991). Threshold value calculations are included in Attachment 6. The resulting threshold 
concentrations are presented below. 
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. . . 

.. LNAPL Threshold Concentrations DNAPL Threshold Com:entrations ... 

Cbeniical constituent 
. 

(ug{Kg) ·(ug/Kg) •· 

TCAO 140,000 480,000 

Tuluene 480,000 710,000 

Ethylbenzene 110,000 27,000 

Xylenes 200,000 44,000 

TCE NA 5,400 

NA = Not applicable. 

These results indicate that the threshold concentrations that would indicate the presence of NAPL in soil 
are two to four orders of magnitude higher than the concentrations of NAPL components detected in soil 
(Tuble 4). Therefore, based on partitioning calculations, NAPL is interpreted as not present in the soil 
samples submitted to the laboratory for analysis. 

The soil boring locations were selected in a configuration to delineate the extent of NAPL in AOC #5. Of 
the borings installed during this investigation, the locations of borings BBL-1, BBL-3, and BBL-4 were 
selected prior to field activities, based on a review of previous subsurface drilling logs and other available 
site information. Boring BBL-2 was installed at a location agreed upon in the field with NYSDEC. Due 
to the observation of a possible sheen and solvent odor at the 12.5- to 13- foot depth interval, BBL-4 did 
not extend into the till as originally proposed. Boring BBL-4 was terminated at the top of till, where the 
soil PID reading [4.2 parts per million (ppm)] was substantially less than at the 12.5- to 13- foot depth 
interval where a possible sheen was observed (770 ppm). Deep boring BBL-5 was performed southwest of 
BBL-4 to delineate the extent of VOCs in the subsurface and to characterize the till. A deep boring was 
also installed at BBL-1, as proposed, to evaluate the extent of VOCs hydraulically downgradient of AOC 
#5 and to characterize the till. 

The field interpretation of an apparent sheen on a soil sample from boring BBL-4 (12.5- to 13-foot depth 
interval) suggests the potential presence of residual NAPL at that location. However, other NYSDEC
approved methods of detecting NAPL were negative with respect to the same soil sample. Ultra-violet 
luminescence and hydrophobic dye yielded negative screening results, and the laboratory analytical results 
from this soil sample indicated VOC concentrations that were two to four orders of magnitude below 
threshold concentrations indicative of NAPL in the soil. These results indicate that, if any NAPL was 
present in that soil sample, the NAPL quantity was extremely limited and "residual." 

At borings BBL-1, BBL-2, BBL-3, and BBL-5, no indication of NAPL was observed, and detected VOC 
concentrations were orders of magnitude less than NAPL threshold concentrations. These four borings, in 
conjunction with the information obtained from the SVE system wells, are satisfactory to delineate the 
horizontal extent of LNAPL and DNAPL in the vicinity of AOC #5. 
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The physical characteristics of the till unit underlying AOC #5 indicate that this layer would impede the 
downward migration of DNAPL. In addition, the physical characteristics of the fine sand and silt layer 
above the till would prevent DNAPL from descending to the top of till. BBL used DNAPL mobility 
calculations to delineate the potential vertical extent of DNAPL at AOC #5. Tu evaluate downward 
DNAPL migration potential, BBL calculated the thickness of free-phase DNAPL ("pool height") required 
to initiate migration of DNAPL into either the till unit or the fine sand and silt layer observed above the 
till at BBL-4 and BBL-5. A summary table of these calculations is provided as Attachment 7. For this 
calculation, BBL used the till characteristics obtained during this investigation including porosity (0.2), 
estimated hydraulic conductivity based on grain-size data (3.0xl0-6 centimeters per second (cm/sec), per US 
Bureau of Reclamation estimation method (Vukovic and Soro, 1992), and DNAPL characteristics of density 
(1.03 g/ cm3

), and DNAPL interfacial tension (3 dynes/cm). Based on the maximum stable DNAPL pool 
height formula presented by Pankow and Cherry (1995), the pool height required to mobilize a hypothetical 
DNAPL pool into the till would be approximately 43 feet high. This calculation clearly demonstrates that 
the till would provide an effective capillary barrier that would prevent downward DNAPL migration. 
However, the DNAPL observed at well VRW-203 may not even descend to the top of till. 

Stable pool height calculations were also performed to estimate the pool height required for DNAPL to 
migrate into the fine sand and silt layer above the till at AOC #5. These calculations assumed the same 
DNAPL characteristics, typical range of hydraulic conductivity values for fine sand and silt [lxlO -6 to lxlO -
4 cm/sec (Fetter, 1988)], and a porosity value calculated based on the measured moisture content (0.4). The 
required pool height for DNAPL mobilization further into the fine sand and silt was calculated as 12 to 88 
feet. The largest thickness of DNAPL observed at the site, approximately 2.3 feet, is substantially less than 
the calculated pool height required for DNAPL to penetrate the fine sand and silt layer above the top of 
till. These findings indicate that the DNAPL observed at AOC #5 has penetrated no further than the depth 
depicted in the geologic cross-section on Figure 3, and provide a technical basis from which the vertical 
distribution of DNAPL at AOC #5 can be considered delineated. 
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4.0 SUMMARY 

The following is a summary of the results of this investigation: 

8/19/96 
05951126U 

• The horizontal and vertical extent of LNAPL and DNAPL in AOC #5 have been delineated 
to the extent practicable, based on NAPL thickness measurements, soil analytical data, and 
DNAPL mobility calculations using DNAPL and soil physical data. 

• 

• 

• 

• 

• 

• 

• 

• 

The DNAPL and LNAPL at AOC #5 are chemically similar, multi-component NAPLs; the 
proportion of each chemical constituent in the NAPL determines the physical characteristics of 
the NAPL. 

Comparison of soil concentrations to calculated NAPL threshold concentrations, and field 
screening for the presence of NAPL using ultra-violet luminescence and hydrophobic dye, 
suggest that residual NAPL was not present in the subsurface soil samples collected during this 
investigation. However, the observation of an apparent sheen on a soil sample from boring 
BBL-4 (12.5- to 13-foot depth interval) suggests the potential of residual NAPL at that location. 

The locations of the former underground solvent storage tanks above a concrete slab resulted 
in mixing of released solvent liquids into multicomponent LNAPL and DNAPL, and the 
distribution of LNAPL and DNAPL are consistent with the relative fractions of the dense 
(chlorinated) or light (non-chlorinated) solvent compounds in the multicomponent NAPL 
samples analyzed during this investigation. 

Pool height calculations indicate that a DNAPL pool height between 12 and 88 feet high would 
be required to initiate further DNAPL mobilization vertically downward into the fine sand and 
silt layer above the till. Thus, DNAPL likely has not reached, and will not reach the till. 

If the DNAPL were to reach the till, the DNAPL pool height required to exceed capillary forces 
and initiate mobilization of the DNAPL into the till is 43 feet. Thus, if DNAPL were to reach 
the till, it would not penetrate the till. 

Remediation of the LNAPL and DNAPL in AOC #5 will be further evaluated in the Feasibility 
Study. 

At this point it is believed that the LNAPL in AOC #5 will be addressed through the operation 
of the existing SVE system. 

At this point it is believed that the DNAPL in AOC #5 can be further evaluated through 
additional monitoring and removal by manual bailing using a bottom-loading bailer at well 
VRW-203. 
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TABLE 1 

LOCKHEED MARTIN CORPORATION 
FARRELL ROAD PLANT, GEDDES, NEW YORK 

AREA OF CONCERN #5 LNAPL/DNAPL INVESTIGATION 

FLUID THICKNESS MONITORING RES UL TS 

t I I I • 

Well Depth of Diameter of Depth to Depth to Depth to LNAPL DNAPL Depth to Depth to Depthto-~ ~~ i.NAPL ----DNAPL==-
Number 

AIW-201 
AIW-202 
AIW-203 
AIW-204 
AIW-205 
AIW-206 
AIW-207 
AIW-208 
AIW-209 
AIW-210 
VRW-201 
VRW-202 
VRW-203 
VRW-204 
VRW-205 
VRW-206 
VRW-207 
VRW-208 
VRW-209 
VRW-210 
VRW-211 
VRW-212 

Notes: 

Stickup well* well LNAPL • Water• DNAPL • Thickness Thickness LNAPL * Water• DNAPL • Thickness 
(in) 9/15/95 9/15/95 9/15/95 (Probe/Bailer) (Probe/Bailer) 9/25/95 9/25/95 9/25/95 (Probe/Bailer) 

9/15/95 9/15/95 - . 9/25/95 
3.18 16.23 2 15.33 15.35 15.82 0.0/0.02 0.0/0.21 15.10 15.11 _0.01/0.02 
-0.17 14.09 2 12.32 12.42 --· --

3.24 15.69 2 15.10 14.98 
3.18 16.43 2 15.00 15.82 0.82/0.81 15.07 15.28 -~0£1l0Tu 

-0.23 13.09 2 12.14 12.24 
3.20 17.09 2 14.73 15.32 0.59/0.31 14.80 15.00 0.07/Q,20 

-0.26 12.43 2 12.11 12.15 --
3.21 6.34 2 No Water No Water 
3.34 16.91 2 15.53 15.79 0.0/0.26 15.96 

··- ----~-

-0.18 14.91 2 12.02 12.26 ----
-0.33 14.23 4 12.13 12.13 - 1------------

3.94 14.18 4 No Water No Water 
3.79 17.60 4 No Water 15.21 0.0/0.01 2.38/2.32 No Water 15.23 

-0.28 13.31 4 
~-

12.30 12.26 ·- --
-0.49 13.59 4 11.92 11.94 

·- ----
-0.34 14.33 4 12.20 12.08 
-0.47 14.40 4 11.72 13.32 1.60/1.49 11.80 13.12 " 1~32/0.73 

~----

-0.36 14.63 4 11.91 11.98 -- --
-0.38 12.11 4 11.89 11.98 

·---- - -
3.76 17.60 4 15.24 15.32 - -- -
3.85 16.79 4 14.69 14.7 
4.41 19.11 4 15.30 15.29-

t-------- -- --

-

C - NAPL sampled on 9/25/95 and submitted for chemical characterization of VOCs by EPA Method 8260. 
P - NAPL sampled on 9/25/95 and submitted for physical characterization (density, viscosity, and interfacial tension) by ASTM Methods. 
• - Referenced to top of inner casing, measured using oil/water interface probe. 
All measurements in feet, except where otherwise noted. 
Blank spaces indicate that LNAPL/DNAPL was not present. 

TABLE1.WK3 
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TABLE2 

LOCKHEED MARTIN CORPORATION 
FARRELL ROAD PLANT, GEDDES, NEW YORK 

AREA OF CONCERN #5 LNAPLJDNAPL INVESTIGATION 

NAPL ANALYTICAL RESULTS (VOCs AND PHYSICAL PARAMETERS) 

r~~ ... r AIW7?Q4 .
1 
AIW~~ .. 1 VRW~2,07 .·· r VRW-203 rRW-203(DUP) 

1 
voes (mg/U 
1.1, 1-Trichloroethane nooo 98000 47000 460000 230000 
Trichloroethene 5000U 5000U 12000U 12000 u 7800J 
Toluene 97000 250000 D 190000 490000 220000 
Ethylbenzene 19000 64000 46000 16000 12000J 
Xvlenes, Total 120000 B 390000 280000 980008 55000 
PHYSICAL PARAMETERS 
Viscositv @5"C, cSt NA NA 0.95 0.98 NA 
Density @10"C, g/cm3 NA NA 0.89 1.03 NA 
lnterfacial Tension @20"C. dvneslcm NA NA 16 3 NA 

NOTES: 

All volatile organic compound (VOC) concentrations are reported in milligrams per liter (mgJL) equivalent to parts per million (ppm). 
U = The compound was not detected. 
B = The compound was also found in an associated blank. 
D = The result was determined in a dilution run. 
J = The concentration is estimated. 
NA = Not analyzed. 
cSt = centiStokes. 

TABLE2.WK3 
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Sampl11 
Borino No. Den th Recoverv 
BBL-1 S-1 0.0'-2.0' 1.9' 

S-2 2.0'-4.0' 1.6' 
S-32 4.0'-6.0' 1.7' 
S-42 6.0'-8.0' 1.6' 
5_51.2 8.0'-10.0' 1.8' 
S-62 10.o·-12.0· 1.8' 
S-72 12.0' -14.0' 1.6' 
S-83,4,S 14.0' -16.0' 1.8' 
5 _ 91,2.3.0,1,s 16.0' -18.0' 2.0' 
S-10 18.0'-20.0' 1.9' 
S-11 2 20.0' -22.0' a.a· 
s-121 22.0' -24.0' 1.9' 
S-13 24.0' -26.0' 0.3' 
S-14 26.0' -28.0' 1. 7' 
S-153 28.0' -30.0' 1.9' 

BBL-2 S-1 0.0'-2.0' 1.5' 
S-2 2.0'-4.0' 1. 7' 
S-3 4.0'-6.0' 1.6' 
S-4 6.0' -8.0' 1.6' 
S-51 8.0'-10.0' 1.7' 
S-6 10.o·-12.0· 1.6' 
S-7 12.0· -14.0' 1. 7' 
S-81 14.0' -16.0' 1.0' 

BBL-3 S-1 o.o·-2.0· 0.8' 
S-2 2.0'-4.0' 1.8' 
S-3 4.0' -6.0' 1.6' 
S-4 6.0' -8.0' 1.7' 
S-51 8.0'-10.0' 1.6' 
S-6 10.o·-12.0· 1.5' 
S-71 12.0' -14.0' 1.5' 
S-8 14.0'-16.0' 1.8' 
S-9 16.0' -18.0' 1.8' 
s-10 18.0'-20.0' 0.8' 
S-11 20.0' -22.0· 0.4' 
s-121 22.0'-24.0' 1.0' 

TABLE3.WK3 
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TABLE3 

LOCKHEED MARTIN CORPORATION 
FARRELL ROAD PLANT, GEDDES, NEW YORK 

AREA OF CONCERN #5 LNAPLJDNAPL INVESTIGATION 

SOIL BORING GEOLOGIC AND DRILLING DATA 

Blow Counts Soil Description 

c~ fner 6 inchesl <modified Burmister 19591 
5-4-4-5 Topsoil- med. brown fin11 SANp, trac11 Sill, moisl, loos11. 
4-4-3-4 Med. brown fin11 SAND, lrac11 Sill, moist, loose. 
4-3-3-2 Med. brown fine SAND, lrac11 Silt, moist, loose. 
5-3-3-4 S.A.A. w/ fin11 Sand/Silt lay11rs, wet, loose. 
3-2-5-4 Med. brown fin11 SAND, littl11 Silt, w11t, loose. 
5-7-8-6 Med. brown fin11 SAND, littl11 Silt, wet, med. dense. 

15-22-30-42 ~own fine SAND, little Sill, wet, very dense. _______________________ 
20-20-21-19 Red brown clayey SILT and fine SAND, trace fine Gravel, moist, hard. (TILL @ 13.0') 

61-119-140-200/0.2' S.A.A. 
91-113- 96-100/0.1' S.A.A. 

94-200/0.3' S.A.A. 
46-97-119-134 $.A.A. 

59-100/0.2' S.A.A. 
26-46-67-84 S.A.A. 

62-70-103-116 S.A.A. 
14-9-13 Asphalt (0-0.2'), med. brown fine SAND, trace Silt, moist. med. dense. 

12-14-12-19 Med. brown fine SAND, little Sill, moist. thinly bedded, med. dense. 
6-5-4-6 Med. brown fine SAND, little Silt, moist, loose. 
5-3-3-5 S.A.A. 
4-5-4-3 Med. brown fine to medium SAND, little Silt, saturated, loose. 
4-4-4-7 S.A.A. 

12-15-25-20 S.A.A. 
14-12-13-23 Red-brown clayey SILT and fine SAND, little fine Gravel.moiSChard. ITILL @1-4-:-ci'l- --

9-14 Asphalt (0-0.5'), med. brown fine lo medium SAND, trace fine Gravel, trace Silt, moist. 
8-9-11-13 Med. brown fine SAND, trace Silt, moist, med. dense. 
5-5-5-5 S.A.A. 
4-3-2-2 S.A.A .. saturated at 7.5'. 
2-2-4-3 S.A.A. 
4-4-4-4 S.A.A. 
5-9-9-8 S.A.A. 

8-9-11-12 Med. brown fine to medium SAND, trace Silt, moist, med. dense. 
9-11-11-10 S.A.A. 

15-50/0.1' S.A.A. 
14-15-21-16 Red brown clayey SILT and fine SAND. little fine to medium Gravel.ITioiSt.- (TILL @-20.()') 
30-37-50-88 S.A.A. 

Page 1of2 
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TABLE3 

LOCKHEED MARTIN CORPORATION 
FARRELL ROAD PLANT, GEDDES, NEW YORK 

AREA OF CONCERN #5 LNAPLJDNAPL INVESTIGATION 

SOIL BORING GEOLOGIC AND DRILLING DATA 

• ' I • 

Soil Description - - - ----- J-
P J_ 1covery I (per 6 inches} I · (modified Burmister, 1.~--- _ 

Sample I tllOW l;OUnls 

No. Deoth Recc 
S-1 0.0'-2.0' 1.7' I 4-4-7-8 !Topsoil (0-0.3'), med. bro.vn fine to medium SANO, trace Silt, moist, med. dense. ~ 1. 
S-2 
S-3 
S-4 
S-5 
S-6 
S-71 

S-8 
S-93,< 

S-10 
s-11 1 

BBL-5 S-1 
S-2 
S-3 
S-4 
S-5 
S-6 
S-71 

S-8 
S-9 
S-10 
S-11 
S-12 
S-131 

S-14 
S-151 

S-16 

Notes: 
S.A.A. = Same as above. 
NA = Not available. 
WOH = Weight of hammer. 

2.0'-4.0' 1.9' 
4.0'-6.0' 1.8' 
6.0'-8.0' 1. 7' 
8.0'-10.0' 1.9' 
10.0'-12.0' 1.8' 
12.0' -14.0' 1.6' 
14.0'-16.0' 1. 7' 
16.0'-18.0' 1.6' 
18.0'-20.0' 1.5' 
20.0' -22.0' 1.8' 
0.0'-2.0' 1.0' 
2.0'-4.0' 1.8' 
4.0'-6.0' 1.8' 
6.0'-8.0' 1.6' 
8.0'-10.0' 1. 7' 
10.0'-12.0' 1.6' 
12.0'-14.0' 1.5' 
14.0'-16.0' 0.4' 
16.0'-18.0' 1.8' 
18.0'-20.0' 1.8' 
20.0'-22.0' 1.8' 
22.0' -24.0' 1. 7' 
24.0'-26.0' 1. 7' 
26.0'-28.0' 1.1' 
28.0' -30.0' 0.8' 
30.0' -32.0' 1.2' 

9-11-12-10 
8-9-9-8 
8-6-4-7 
2-2-5-5 
5-5-5-5 
2-3-6-5 

7-10-12-9 
8-10-8-7 

WOH-10-10 
5-6-5-115 
35-43-36 
15-9-8-7 
6-7-5-10 
10-10-3-5 
9-3-2-3 
3-2-3-4 
4-4-5-4 
3-2-3-2 
5-5-4-5 
3-4-4-10 

WOH-WOH-3-3 
5-5-4-5 
6-8-9-8 

10-25-30-39 
29-38-65 

NA 

Med. brown fine to medium SAND, trace Silt, moist, med. dense. 
Med. brown fine SAND, little Silt, moist, med. dense. 
S.A.A., wet. 
S.A.A., saturated at 8.5'. 
S.A.A. 
S.A.A., sheen from 12.5' to 13.0', solvent odor. 
Med. brown fine SAND and SILT, saturated, no odor, med. dense. 
S.A.A. 
S.A.A. 
S.A.A. to 21.5', @ 21.5'. red bro.vn clayey SILT and fineSAt·H:>:-moTsCllard. (TILL @ 21.5') 
Asphalt (0-0.2'), FILL- coarse GRAVEL, little coarse to med. Sand, moist, very dense. 
Med. brown fine to medium SAND, trace Silt, trace fine Gravel, moist, medium dense. 
Med. brown fine SAND, little clayey Silt, moist, medium dense. 
Med. brown fine to medium SAND, little clayey Silt, moist, medium dense. 
Med. brown fine SAND, little to some clayey Silt, saturated, loose. 
Med. brown fine to medium SAND, trace clayey Silt, saturated, loose. 
Med. brown fine to medium SAND, trace Silt, saturated, loose. 
Med. brown fine SAND, little Silt, saturated, loose. 
S.A.A. 
Med. brown fine to medium SANO, some clayey Silt, saturated, loose. 
S.A.A. 
Med. brown fine to medium SAND and SILT, saturated, loose. 

IS.A.A. to 25.5'. (TILL@ 25.5') __ _ 
Red brown clayey SILT and fine SAND, trace fine to medium Gravel, moist, hard. 
Red brown clayey SILT, trace fine Gravel, trace fine Sand, moist, hard. 
Red brown clayey SILT, little fine to medium Gravel, moist, h_ard. ___________ _ 

1 Soil sample submitted for laboratory analysis of volatile organic compounds (VOCs) by ASP 91 -1 methods. 
2 Soil sample submitted for laboratory analysis of total organic carbon (TOC) by Lloyd Khan methods. 
3 Soil sample submitted for laboratory analysis of Natural Moisture Content by ASTM 02216. 
4 Soil sample submitted for laboratory Sieve Analysis by ASTM 0422 & 01140. 
' Soil sample submitted for laboratory Hydrometer Analysis by ASTM 0422. 
6 Soil sample submitted for laboratory Specific Gravity Analysis by ASTM 0854. 
7 Soil sample submitted for laboratory Bulk (Natural) Soil Density Analysis by Corps of Engineers EM-1110-2-1906, Appendix II Displacement Method. 
8 Soil sample submitted for laboratory Porosity Analysis by Corps of Engineers EM-1110-2-1906, Appendix II. 
Headspace screening measurements obtained using a Photoionization Detection unit (PIO) with a 11. 7 eV bulb_ 
Additional screening using a long-wave/short-wave UV lamp and Sudan IV hydrophobic dye (Cohen & Mercer, 1993) indicated negative results on all samples screened 

TABLE3WK3 Page 2 of 2 
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BBL-1 
18-10'\ 

voes 
Methvlene Chloride 12 u 
Acetone 12 u 
1, 1 - Dichloroethen e 12 u 
1, 1 - Dichloroethan e 12 u 
1, 1, 1 - Trichloroethane 12 u 
Toluene 12 u 
Tetrachloroethene 12 u 
Ethvlbenzene 12 u 
Xvlenes ITotall 12 u 

BBL-3 
l??-?4'\ 

voes 
Methylene Chloride 11 u 
Acetone 11 u 
1, 1- Dichloroethene 11 u 
1, 1 - Dichloroethan e 11 u 
1, 1, 1 - Trichloroethane 11 u 
Toluene 6J 
Tetrachloroethene 11 u 
Ethvlbenzene 11 u 
Xvlenes !Total\ 11 u 

NOTES: 

• I I I I I 

TABLE 4 

LOCKHEED MARTIN CORPORATION 
FARRELL ROAD PLANT, GEDDES, NEW YORK 

AREA OF CONCERN #5 LNAPL/DNAPL INVESTIGATION 

SUMMARY OF SOIL ANALYTICAL RESULTS (VOCs) 

BBL-1 BBL-1 BBL-2 
116-16.4'\ 122-24'\ 18-10'\ 

11 u 11 u 7J 
11 u 11 u 12 u 
11 u 11 u 12 u 
11 u 11 u 12 u 
11 u 11 u 3J 
1 J 2J 12 u 

11 u 11 u 12 u 
11 u 11 u 12 u 
11 u 11 u 12 u 

BBL-4 BBL-4 BBL-4 
(12-14'\ 112-14'\ !DUP\ (21-22\ 

30U 30U 12 u 
24 J 30U 12 u 
30 u 30U 9J 
30 u 30 u 12 u 
30 u 30 u 8J 
30 u 30 u 4J 
86 130 12 u 
79 sou 12 u 
810 950 8J 

I I I • • 

- --

I J BBL-2 BBL-3 BE 
(14-16'\ (8-10') . {12 

L-3 ·· 1 

-H'L -
f---·---

BJ 13 u 1 
25 B 13 u 1 -
11 u 13 u 1 ---
11 u 13 u 1 ·-
11 u 13 u 1 ·---· 
11 u 13 u - -------- --- "-- -

11 u 13U 1 ---- ~ --- ---- --

2U 
2U 
2U 
2U 
2U 
2 J 
2U 
2U 

2U 
11 u 13 u 1 

--- ----------- ---
1 t!L. -- -- ___ 1 ~ !,!__ ___ -- - ~~,J 

BBL-5 
112-14'L 

12 u 
9J 

12 u 
12 u 
12_1,J __ ---

___ 12 U ____ 

fl_lL_ __ -
12 u ·-
10J 

·-------

I BBL-5 =c· 
(2~-26'L_ 

11 u 
11 u 
11 u - -

3J -- ---

10 J -- -----

~- 1J - -----
11 u ----- --·--

11 u --------· 
11 u 

--00c-=-s- -] 
-l2!L-::- .a_Q') -

__!E_!L 
12 u 
12 u 

___ _!~l,J 
!? lJ 
2J 

12 u 
1~ l,J 

=-J~ _14_ --C-

Volatile organic compound (VOC) results reported in micrograms per kilogram (ug/Kg) equivalent to parts per billion (ppb). 
Table includes analytical results for detected VOC parameters only. 
U = The compound was not detected; the detection limit is indicated. 
J = Estimated concentration. 
B = The compound was also detected in an associated blank. 

• 
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i Monitorin Date 

If 9/15/95 

'.' 9/25/95 

119/28/95 

;j 9/29/95 

1110/9/95 

110/11/95 

I 10/13/95 

110/16/95 

. 10/18/95 

110/20/95 

10/24/95 

10/27/95 

10/30/95 

11/2/95 

Monitorina Date 

9/15/95 

9/25/95 

9/29/95 

10/9/95 

10/11/95 

10/13/95 

10/16/95 

10/18/95 

10/20/95 

10/24/95 

10/27/95 

10/30/95 

11/2/95 

Total Volume Removed 

Notes: 
NA = Not Accessible. 

TABLE 5 

LOCKHEED MARTIN CORPORATION 
FARRELL ROAD PLANT, GEDDES, NEW YORK 

AREA OF CONCERN #5 LNAPL/DNAPL INVESTIGATION 

NAPL MONITORING AND REMOVAL RESULTS 

DNAPL Well VRW-203 

DNA PL 
Thickness ft. 

2.32 

1.93 

0.67 

0.5 

1.7 

0.9 

1.2 

1.4 

0.55 

0.55 

0.71 

0.27 

0.44 

0.44 

LNAPL Well VRW-207 

LNAPL 
Thickness Cft.l 

1.49 

0.73 

0.93 

0.01 

Film 

0.05 

0.01 

NA 

Film 

0.02 

Film 

Film 

0.02 

ON APL 
Removed al 

0.5 

.20 

1.5 

0.12 

0.82 

0.54 

0.46 

0.37 

0.22 

0.22 

0.41 

0.12 

0.24 

0.25 

5.97 

LNAPL c 

Removed taall 

0.20 

0.20 

1.30 

0.00 

0.00 

0.02 

0.00 

NA 

0.00 

0.00 

0.00 

0.00 

0.00 

1.72 

1 Maximum observed thickness during monitoring event, based on NAPL thicknesses observed in bailer. 
2 DNAPL and LNAPL removed to the extent practicable using bottom loading bailer, except on 9/15/95 and 9/25/95. 
NAPL monitoring performed on wells AIW-201, AIW-204, and AIW-206 indicated little or no measureable NAPL, 

as discussed in the text. 

TABLE5.WK3 
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1 Information from Historical Investigations at AOC #5 
2 Chemical Data Summary Report for NAPL (VOCs) 
3 Physical Data for NAPL Samples (Density, Viscosity, and lnterfacial 

Tension) 
4 Chemical Data Summary Report for Soils (VOCs and TOC) 
5 Physical Data for Soils 
6 Threshold Concentration Calculations 
7 DNAPL Pool Height Calculation Summary 
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3. Remove4 Tanks on the East Side of FRP-2 

It was reponed by GE personnel that above ground tanks or storage trailers were 

used to store chemicals along the east side of FRP-2. The area was investigated with soil 

borings and no evidence of release was discovered. No further action is required at this 

area. 

4. Removed Solvent Tanks and Drywell 

Up to nine 275-gallon USTs, which had been used to store solvents, were located 

along the west wall of the building. The tanks were removed prior to ERM's involvement 

at the site. ERM advanced soil boring and excavated test trenches near the removed tanks. 

Field screening and laboratory analysis indicated that solvents were present in the soil and 

free-phase floating product was present on the ground water near the removed tanks. 

Further investigation revealed an unreponed drywell near the removed solvent tanks. 

The drywell was pan of the original building construction and was apparently used to hold 

"paint drippings" from the paint shop. Test trenches located the drywell and it was removed 

and disposed. 

A release of solvents from the drywell and/ or solvent tanks has impacted the soil and 

ground water adjacent to and beneath FRP-2 (detected VOC concentrations exceed 

NYSD.EC ground water standards). 

ERM recommends remediation of the soil in the vicinity of the drywell and removed 

USTs, and remediation of the ground water downgradient of the area. ERM recommends 

soil venting as the most appropriate method for soil remediation and source control. Soil 

venting in the source will ne~d to be combined with hydraulic control of ground water to 

remediate downgradient excursions. 

IV 
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5.4 Removed Solvent Tanks and Dn"Well 

A review of building plans and plant personnel interviews indicated that up to nine 

solvent USTs and a drywell were located along the west wall of FRP-2 (Area 5, Plate 2). 

A soil gas survey of the area revealed elevated concentrations of VOCs in the soil (Figure 

5-2). A GPR survey revealed buried pipes and a large area of disturbed soil, apparently at 

the location of the former tanks. 

The initial soil boring program encountered residual solvents (Table 5-3) in the soil 

and ground water near the removed tan.ks (B13, B31 through B40 on Figure 5-3). The area 

of affected soil outside the building was readily and easily defined; however, the extent of 

solvent residuals beneath the building was not known at the end of the initial soil boring 

program. 

ERM conducted a soil boring program throughout the interior of FRP-2 to determine 

the extent of affected soil and ground water beneath the building. Soil borings were 

installed by first coring through the concrete floor of the building with a diamond tipped 

concrete corer. Hand augers were then used to drill the borings, which were generally less 

than 15 feet deep (see Plate 9 for the location of all soil borings around and beneath FRP-

2). The area of affected soil, for the most part, is limited to the area around the solvent 

tanks and drywell, there is very little affected soil away from the source areas (Figure 5-3 ). 

Table 5-4 presents the analytical data from soil collected beneath the buildings. Boring B47, 

which is located adjacent to the solvent tanks and drywells contained the highest 

concentration of residual solvents. The suite of six compounds detected contained three 

chlorinated solvents (1,1-dichloroethene (1,1-DCE); 1,1-dichloroethane (1,1-DCA); and 

1,1,1-trichloroethane (1,1,1-TCA) and three non-chlorinated solvents (toluene, 

5-7 
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I I . I 
\..,>-#" 

ANAlYTE 

1,1 OCE 

1.2 OCE 

1,1 OCA 

1,1,1-TCA 

TCE 

Benzene 

Toluene 

Ethytbenzene 

MIBK 

Xytenes 

lUTAI.. 

NOTES: 

AJ values are In u~g (ppb). 

I 

. 8·12 
(5) 

0 

I 

I 

8-13 
(8) 

850,000 

I 

I 

2,100,000 I 

830,000 

2,000,000 

4,200,000 

I 1.580.ooo 

8-17 
(10) 

-

-
-
-
-
0 

I 

NS • No sample (lleld screelng only) for this boring. 

I 

I 

I I I I I 

'~ 

TABLE S-3 
voe ANALYTICAL DATA 

SOIL NEAR REMOVED SOLVENT TANKS 
GE FARRELL ROAD PLANT 

B-18 
·. (6-8). 

-

-
8 

-

I 

I 

b-31 

30 

-
-
-
-

30 

B-32 

I NS 

NS 

-
I NS 

NS 

-
NS 

B·" .•. ' •. m:1:: I :.~5::. 

17,000 NS -
- NS -
- - -

80,000 NS 10 

2,400 NS -

15,000 NS -
144,<400 10 

• C01T1>0lmd not detected In this sample but present In another. 
AJ Samples analyzed lor priority polutant volalle organic compound; compounds not Rsted were not detected In any H1T1>le. 

I I I I I I I 

.. >.J6~::.:. I .~r:it.x~.il <~~: .. · b--40 

140,000 NS 14 - 34,000 

- NS - - 1,800 

- - - - -
740,000 NS 5 • 220,000 

220,000 NS - - Hl,000 

1,200,000 NS - - 100,000 

2,300,000 11 I 371,800 
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ANALYTE 84'4 00 
... · .. (10) (9) 

1, 1-0lchloroethene - -
1, 1-0lchloroethane - -

1.2-0lchloroethene 350 -
1, 1, 1-T rfchloroethane 1,300 80 

Toluene - -
Ethytbenzene - -
Xytenes - -

NOTES: 

NS No samples WIS collected from this locallon. 
NA Sample not 1n1lyzed. 

An11yte not present In this 11mple but found In another. 

I I I I 

'~) 

TABLE S-4 
voe ANALYTICAL DATA 

SOIL BENEATH BUILDING 2 
GE FARRELL ROAD PLANT 

847 B47A 852 eeo 081 
(9) (9) (9) .·. c7) ·.· (8) . 

210 25 9 - 8 

140 28 42 - -
- - - - -

12,000 40 8 - -
5,600 - - - -
3,800 160 - - -
28,000 870 - - -

• Only sol umplea containing VOC1 were reported. Son umples wtth no detectable voes were not reported. 

I I I I I I I 

882 . 8&3 871 
•. ;•• .. 
811 

(7) .· • (8) .· (15) . .. ·ta) ... 
- 25 - -
- 10 - -

- - - -

- 8 - -
- - - -

- - - -
- - - -
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ethylbenzene, and xylenes). The majority of residual solvent in B47 was 1,1,1-TCA (12,000 

µg/kg) and xylenes (28,000 µg/kg). Free phase solvent product was observed in the soil 

immediately above the water table. The soil in boring B47A contained relatively low 

concentrations of voes. The remainder of the borings also contained only minimal 

concentrations of voes in the soil. Figure 5-5 shows the areas of soil near the removed 

solvent tanks that contain high concentrations of residual solvent. 

During the investigation, an abandoned "paint drippings" drywell was identified near 

the solvent tanks. The drywell was excavated under a source control action. The contents 

of the drywell were sampled and found to contain the same suite of voes as had been 

discovered in the soil in the solvent tank area (see drywell data in Appendix D.l). 

Ground. water samples were collected from upgradient (west of the building) and 

downgradient (beneath the building) directions. Upgradient samples contained only trace 

amounts of solvents. Downgradient samples contained a suite of compounds similar to the 

compounds detected in the solvent tanks and drywell area (analytical data are presented on 

Plate 10). The area of affected ground water extends eastward from the solvent tank area 

to approximately the center of the building (220 linear feet). From the center of the 

building it extends northward approximately two-thirds the length of the building (350 linear 

feet). The total area of affected ground water is approximately two-thirds the area of the 

building (200,000 square feet). 

5.5 Printed Wire Board Assembly Area 

GE operated a printed wire board (PWB) assembly area in the southwest corner of 

FRP-2 (Area 6, Plate 2). A plating facility, as well as etching and soldering baths, were 

active and used in the assembly process. Four USTs were also associated with the PWB: 

1) T-53, an acid storage tank; 2) T-54, cupric chloride tank; 3) T-55, sewer settling tank, 

and 4) T-56, spill containment tank. To determine the environmental affect from these 

5-12 
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ERM-Northeast 
Suite B-1, 6700 Kirkvlle Road, East $yracu1e. N8WYortc. 13057 

Project - " IOc:dan GE-FRP 
Or91Q c:amcmtY 

utfw 
Or91Q ...,_,.. 

MoblleB-53 
Bit(•) 

..Q5fill SAMPLES 
No. Aeco- HNU HamlMr Blows 

(ft b91ow _., OIA (pW a ano-J 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

) (lnCNS) (PClfll) 

1 12" 

2 

3 

4 

5 

6 16" 

7 20" 

0 xxxxx 
2 
3 
5 
5 
4 
3 
3 

3 2 

3 
29 
17 
* 

95 
* 
* 
* 
* 
* 

65 
70 
so 
30 
3 
2 
1 

1 
R 
4 
4 
3 
4 
2 
3 
5 
3 
4 
7 
6 
7 
3 
3 
4 
3 

LOG OF BORING: B-13 

S&ii4*i(W) 

E.H It W.11. 
MdloCI 

41 2" HSA 

SOIL DESCfUFTION 

r~~=RAVEI. 
::::»:~::·: ..... 

II :::::SILTWSAND. r ~~Rad-orange SAND W 
Brown, ftne SAND and SILT 

SAME AS ABOVE. wet 

SAME AS ABOVE 

-
SAME AS ABOVE 

Red, Cl.A Y layer 

Page 1 at 1 

REMARKS 

Moved to o off 
the bldg wall 

*100ppm 
High voes 

*100ppm 
*200ppm 
*200ppm 
*200ppm 
-aooppm 
-evidence a 
free phase 
product In 
sample 
voes 
decraase 



-
-
-
- Ora-.g eo...-c 

MoblleB-53 
Bit(•) 

- .Qfil:lli 
Ne. Rec:o-

(ft blllOW ._., - Qr9de) (r.a.s) 

0 12" 

-
2 2 4• 

- 3 

4 3 3• 

- 5 4 19" 

6 -
7 5 19" 

- 8 

9 6 16" 

- 10 

11 7 20· - 12 

13 .. 
14 

- 15 

16 - 17 

18 

19 

- 20 

-

ERM-Northeast 
Suite B-1, 6700 KiliMle Road, East Syracuee. Ner.rt Y oric, 1 XJ51 

SAMPlES 
HHU Haml'MI' ~ 

CNA (P9" 15 inl:Ms) 

(!Xlfftl 

0 xxxxx 
2 
3 
5 
5 
4 
3 
3 

3 2 
1 

3 R 
29 4 
17 4 
• 3 

95 4 
• 2 
• 3 
• 5 
* 3 
* 4 

65 7 
70 6 
50 7 
30 3 
3 3 
2 4 
1 3 

LOG OF BORING: B-13 

,,_ 
J. Miranda 

Soitt.-t•l ~ r.m ..... 

IMllnod 

41 THSA 

E.M Ii W.M. 140 lb 

Carw i.TWll(a) 

rs Sooon 

SOIL DESCRIPTION 

Brown. flne SAND and SILT 

SAME AS ABOVE, wet 

SAME AS ABOVE 

-
SAME AS ABOVE 

Red, Cl.A Y layer 

Page 1 ct 1 

REMARKS 

Moved to 5 off 
the bklg wall 

•1ooppm 
High voes 

*100ppm 
*200ppm 
*200ppm 
*200ppm 
*300ppm 
-Evidencs a 
free-phase 
product In 
sample 
voes 
decrease 



-
-
- PrOjeCl - I. IOcallClr'I 

GE-FRP 

-
Blr(a) 

-
~ 

Ha. Aeco-

(ft below _, - l (Ind.a) 

a 1 21· 

-
2 2 20· 

- 3 

4 3 18'" -
5 

6 22" 

7 

- 8 4 18'" 

9 - 10 s 23• 

11 -
12 

- 13 

14 

- 15 

16 - 17 

- 18 

19 ) 
; 

- 20 

-

ERM-Northeast 
Suite 8-1, 6700 Kirl<vile Road, East Syrw:uaa. New Yoric. 1:as'T 

SAMPLES 
HHU Hamrntr 81aws 

rNA (pa- 15 lnc:Ns) 
(f!Dln) 

xxxxx 
3 
5 
7 
8 
5 
7 
6 
7 
2 
2 
2 
5 
5 
6 
7 
7 
4 
5 
6 
5 
4 
8 
8 
8 

LOG OF BORING: 

~ 

J. Mlnlnd8 

SOIL DESCRIPTION 

Brown, slty SAND, massive, dry 
~Topsoi 

B-17 

Brown , slty SAND, massive, dry 

SAME AS ABOVE 

Red, CtA Y, small ramded 
c:lasts. wet 

Paga 1·o1 1 

REMARKS 

- Sampled for 
PAH, TPHand 
VOCa 



-
-
- Pro;.ct - &. locdCln 

GE-FRP 

-
~·> 

-
_Q§f!!:f 

No. Reco-

(ft below Wll'J - de) (ft::Ne) 

0 1 21· 

- 1 

2 2 18'" 

- 3 

4 3 15· -
5 

) - 6 4 24• 

7 

- 8 18'" 

9 - 10 

11 -
12 

- 13 

14 - 15 

16 -
17 

- 18 

19 

- 20 

-

ERM-Northeast 
Sub 8-1, 6700 Klrkvile Road, Eat~ N9W Yortc. 13057 

SAMPtES 
HHU Hmnmer 8lows 

t:NA (per 6 lndMs) 
(DOlft) 

0 xxxxx 
1 
2 
4 

0 3 
3 
4 
4 

0 4 
1 
1 
2 

2 

6 

1 
7 
8 

10 
9 
4 
4 
3 

LOG OF BORING: B-18 

~ 

J. Miranda 
Mdlod 

41 4" HSA 

GRAPHIC 
J:Qg_ 

c.. &.- .-..s: 
0.. &. ..._WWW IMI~ 

) s-.....,__ 
E.H A W.11. 140 lb 

SOIL DESCRIPTION 

Brown. slty CtA Y, massive, damp 

SAME AS ABOVE 

SAME AS ABOVE 

Brown. slty CtA Y, massive, wet 

Red, CLAY, black angular pieces 
REFUSAL 

Pmgstct 1 

REMARKS 

Water Table 



- ERM-Northeast 
Suite 8-1, 6700 Km<vlle Road, Eat ~ New York, 1XET -

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

Projec:Z - &. IOClllClfl 
GE-FRP 

Bit(•) 

~ 1--~~......:1==:;;.==:~~~--I 
No. Aeco- HHU liammer Blows 

(ft be10w _., CHA (P9I" S nc:r.a) 

Ql'aOe) (ftNI) (pgm) 

0 1 

1 

2 2 

3 

4 3 

5 

6 4 

7 

8 5 

9 

10 

11 

12 

13 

14 

23 0 xxxxx 
6 
12 
21 

22 0 17 
11 
7 
7 

19 a 1 
3 
4 
4 

15 a 2 
a 3 

** 6 a 9 
13 
4 
5 
4 
6 

- 15 

-
_,, 

1 

' _; 

-
-

16 

17 

18 

19 

20 

LOG OF BORING: B-31 

~ 

J. Miranda 
I) 

E.H.I: W.11. 

SOIL DESCRIPTION 

Ok Brown, SILT and f /SANO, grass 
roots, topsol 
Brown, SILT and f/SANO, some 
day, dry 
SAME AS ABOVE 

SAME AS ABOVE 

SAME AS ABOVE 

Wet. 
CLAY layer , dry 

Brown, sit and SAND, some day, 
wet 

Page1a1 

REMARKS 

Frost on ground 
3• split spoon 

~ split spoon ' 

r split spoon 

r split spoon 

** 8-20ppm 

r sp11t spoon 

WaterTabie 



-
-
- Project - " loclllOfl 

GE.fRP 

- Or-.g ........ 

Mobile B-53 
Bit(•) 

-
.Qffi!:f 

No. ~ 

(ft l:leiow ._., - ) (lncNs) 

0 1 20 

- 1 

2 2 17 

- 3 

4 3 24 -
5 

6 4 22 

7 

- a 

9 - 10 

11 -
12 

- 13 

14 

- 15 

16 - 17 

18 -
I 19 

,/ 

- 20 

-

Page 1 cl 1 

ERM-Northeast 
SU1te B-1, 6700 Klr1<vile Road, East SyracuM. New Y ot1<. 13057 

SAMptES 
HHU Hammer Blows 

<NA 0- 5 lnl:Ns) 
(porn) 

a xxxxx 
11 

1.5 11 
13 

25 14 
12 
11 
11 

20 6 
4 
6 
7 

70 4 
4 
3 
4 
4 

LOG OF BORING: B-32 

~ 

J. Miranda ....,.., 
41 '9 HSA 

SmnpW(•) 

E.H & W.M. 

SOIL DESCRIPTION 

Dk Brown, sit and a..AY, some 
organic material and roots 
Brown. SllT and f/ SAND, some 
clay layers. damp 

SAME AS ABOVE, wet with a 
liquid 
Dk Brown, a..AY layer 4• thick, 
Lt Brown, SILT and f /SAND, dry 

REMARKS 

3" split spoon 

3" spllt spoon 
Headspaceo 
In hole 30ppm 

Free-phase 
product 

PIO> 300ppm 
VOCate 

SAME AS ABOVE. wet wtth a PIO > 300ppm 
liquid 
BOTTOM OF BORING ~ VOC sample 

lliiiiiiiiiiiiliiiiliiiii ............................................ ____ ~collected at~ 

• Two samples were coUected 
because the liquids looked and 
smelled different. 



- Paga 1 ct 1 

ERM-Northeast 

- Suits 8-1, 6700 Klrkvile Road, Eat S)'l'llCW8.-New Yoric, 1ris7 

- Projed - a. loclllolt 
GE-FRP 

- Craig ...., $~ ,.. 

Mobile B-53 
81t(I) 

-
~ SAMPLES 

Ne. ~ HNU Haml'MI' Blows 

- (ft b9iow Yr/ r:NA [pa' 5 lncNs) 
QF8de) (W::Ns) (DOlll) 

0 1 20 0 xxxxx 
1 28 - 1 12 
0 17 

2 2 16 3 18 - 3 11 
3 5 12 

8 9 
4 3 15 2 7 

5 1 
5 4 2 

> 4 
6 4 18 6 5 

10 9 
7 13 8 

25 5 - 8 5 19 450 4 
300 5 

9 350 5 - 4 
10 3 

11 -
12 

- 13 

14 - 15 

16 - 17 

- 18 

19 

- 20 

-

LOG OF BORING: B-33 

Protea- C..&.111N~ 

~ ,._ 
~ 

J. Miranda 5fMt 
MdlocS ,_ Con;' I OllpUI Aocll..., 

• 1 .C- HSA 

SOIL DESCRIPTION 

Dk Brown, SILT and ClA Y, damp 

Brown. SILT ANDf/SAND, damp 

SAME AS ABOVE 
SAME AS ABOVE. wet with a 
clear liquid 

Brown SILT AND f/SAND, damp 

10'Cr 

REMARKS 

Haadspaceo 
In hole 1ppm 
3• spllt spoon 

Haadspaceo 
In hole3ppm 

Sampled for 
voes 



PllQ91 a 1 - ERM-Northeast 
Suite B-1, 6700 Kirkvile Road, Eat Syraam. N.w vane. 13057 -

- Projea - & lac:dan 
GE-FRP 

-
Bit(•) 

- OE?TH SAMPLES 
No. Allee>- HNU Ham- Blows 

(ft below ._., r:NA (SMr' II lnc:Ma) - Qrade) ~) (llOlft) 

0 

-
2 

1 20 1 5 - 3 3 5 
6 

4 2 19 7 5 

- 4 
5 8 4 

3 
6 3 3 4 - 2 4 
7 3 7 

4 - 8 4 70 7 
55 3 

9 90 3 
300 2 - 10 2 

11 - 12 

13 -
14 

- 15 

16 

-· 17 

18 -) 19 

- 20 

-

LOG OF BORING: B-34 

FaWIW'I 

J. Mlrancbl 

o..&-..w-= 
DIM & ..,_ m1 m' 1 :t: 

Se 01 C•I ~ ,__ 
EJUi W.11. 1«1 lb 

MdloCI 

41 4'" HSA 
Coe Cl C I a.;a'I 

SOIL DESCRIPTION 

Top 8" Is Blacktop 

Brown, SILT & SAND & CLAY 

SAME AS ABOVE 

10'0" 

REMARKS 

AugertoZ 

Sampled tor 
voes 



Pagil 1 c:I 1 

- ERM-Northeast 
Sub B-1, S700 KiricviJe Road,..Easr Syracuae, N8w Yortc. 13057 -

-
-
-
-
-
-
-
) -
-
-
-
-
-
-
-\ 

Proj9Cl - " loc:dClll GE-FRP 

~ SAMPtES 
No. ~ HHU Hmlnn.' Blows 

(ft b.icw ._., r:NA U- 9 lnc:Ma) 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

) (lnCNs) fllOfll) 

1 

2 

3 

0 7 
11 
12 
11 

0 12 
11 
8 

0.5 7 
0.3 8 

3 
4 
3 
3 

·~ 19 _,,,, 

- 20 

-

LOG OF BORING: B-35 

Pro,.a ,....._ C..&.lllM....: 

380-047 Ollll & 1llM cam a' r i 

Far-.i S..•C*it•l 5Mlpim' ,__ Oreo 

J. Miranda E..H.aW.M. 1401b 5tMt 
Mdmd &. cam.a COic¢'C I ..... ADc:a dlP9'I 

41 4" HSA nr 

SOIL DESCRIPTION REMARKS 

Top 8" Is Blacktop AugertoZ 

Brown, SILT & SAND & ClAY, soft 

SAME AS ABOVE 

BOTTOM OF BORING 8'0" 

Headspaceo 
In holeOppm 

Sampled for 
voes 
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-
-
-
-
-
-
-
-
_) 

-
-
-
-
-
-
-
• 

-

ERM-Northeast 
Sub B-1, 6700 Kir1cvlle Raad. &a.~ New Yortc. T3J5T 

Project - " IOcdarl 
GE-FRP 

ermn; "G1*7*11: 

MobileB-53 
Bit(•) 

~ SAMPlES 
No. Aecc>- HNU Hmnl11'9' Blows 

(ft b8'0w _., CNA (per 15 ncN9) 
grade) (1nc:Ms) (llOlll) 

0 

1 

2 1 24 5 6 
TR 7 

3 0 6 
3 5 

4 2 24 TR 6 

- 1 5 
5 1 7 

9 6 
6 3 22 30 4 

2 3 
7 4 2 

6 6 
8 4 20 350 4 

300 4 
9 410 5 

460 8 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

LOG OF BORING: 

~ 

J. Miranda 
w.eiod 

41 4'" HSA 

0..1. ... --= 
0.. &. ,.... COTr' l 

SMll*r(•) 

EJU.W.11. 

SOIL DESCRJPTION 

B-36 

Brown. SILT & SANO & ClAY, soft 

Wat, 
Dry 
SAME AS ABOVE 

SAME AS ABOVE, appears dry, 
damp with product 

Pllge 1 c:I 1 

REMARKS 

Augerto'Z 

Sampled for 
voes 



Pag91" 1 - ERM-Northeast 
Suite B-1, 6700 KJrtcvlle Ro.i. Eat Syrw:uM. New y crtc. 13DST 

-
-
-
-
-
-
-
-
-

"'°illCl - " ICJcdClr'I GE-FRP 

Bit(•> 

~ SAMPt..ES 
No. ~ HHU HMllMI' Blowa 

(ft blllow ~ r:NA IP« II ftl:Ma) 

0 

1 

2 

3 

4 

5 

6 

7 

grade) (lncMa) (DOii') 

1 

2 

3 

a o :'lOCXXX 

1 4 
2 2 
1 3 

9 15 2 
3 
3 

1 2 
0 3 
1 6 

TR R 

- a 
9 

- 10 

11 - 12 

13 -
14 

- 15 

-
.. l 

t 
. / 

• 

-

16 

17 

18 

19 

20 

LOG OF BORING: 

,._ 
J. Miranda 

c-. " .. ..-.s: 
DIM&. 9IM w:;:' I~ 

•> 
EJUW.M. 

SOIL DESCRIPTION 

4• Black. coarse GRAVE.. some 
grass roots 
Brown, SILT & f/SAND 

SAME AS ABOVE 

SAME AS ABOVE 

B-37 

REMARKS 

...,....,.....,...,.s .... o_rr_o..,M.....,,O-.F_B..,O-.R_IN_G...,.5'0..,·-----ii Refusal on 
old solvent 
tank pad 

*TR-Traca 
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-
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ERM-Northeast 
Suite B-1, 6700 Klrkvile Road, Eat Syrac:we.-N.w Yori<. 131J67 

Proj9a - " loc8llor'I GE-FRP 

Orllng ....... 

MobileB-53 
Bft(a) 

~ SAMPLES 
No. AKo- HHU Hammer 8lowa 

(ft below _., OVA CS* 6 incMa) 

l (ft:Ns l (DOml 

0 1 0 x:xxxx 
6 

1 5 
5 

2 2 0 7 
TR 8 

3 9 
6 

4 3 6 
3 

5 TR 2 
4 

6 4 6 6 
4 

7 3 
2 

8 5 5 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

LOG OF BORING: B-38 

~ SMlllWt•l 
J. Miranda · E.H.Jt W.M. ...... 
41 C-HSA 

SOIL DESCRIPTION 

Ok Gray, SILT & Q.AY & f/SANO 

·.",~~ Brown. SILT and f/SANO 

- BOTTOM OF BORING 10'0" 

*TR-Trace 

Pmg91 at 1 

REMARKS 



Page 1 a 1 -
ERM-Northeast 

Suite B-1, 6700 Klrkvlle Road. Em~ New Yoric, 13tl57 .. 

-
-
-
-
-
-
-

-
-
-
-

-
-

Orel;..,._ 
Mobile B-53 

lllt(a) 

.QEElli SAMPLES 
No. Reco- HNU Hamm. Blows 

(ft below ._., r:NA CS- IS ~l 
~de) ~) (!Xlm) 

0 

2 1 

3 

4 2 

5 

6 3 

7 

8 4 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

24 0 17 
17 
14 

TR 11 
24 12 

0 9 
9 

TR 9 
2 15 8 

6 
5 
6 

11 0 8 
5 

TR 9 
13 

- 20 

-

LOG OF BORING: 

Prof9d ,.,,.,_ o..a.-~ 

38().447 Del .. 1111'9 co::ICiUIUd: 

~ •> 
J. Mnnda EJUW.11. ....., .. _ 
41 .C- HSA 

SOIL DESCRIPTION 

Top 8'" Is Blacktop 

Brown, SILT & f/SAND 

.• .. ·.•.·:-.·:-

1111_ B01TOM OF BORING 10'0" 

B-39 

5MlpW llUfttlW' On:lo 
1401b 5fMt 

Car a ~ ._,.,, Aoc:k...,, 
10'0'" 

REMARKS 

Auger to Z 

Sampled for 
voes 



-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-

l 
j 

Page 1" 1 

ERM-NOrtheast 
Suite 8-1, 6700 KlricviJe Road. Eat Syrw:we. N8W Yortc. 13057 

Proj9d - &. IOc:mllafl 
GE-FRP 

0ra,g....,_. 

Mobile B-53 
Bil(•) 

~ SAMPLES 
No. A9co- HNU HmmfMI' Blows 

(ft b9iow _, r:NA (JM' S lnc:Ms) 
.,,..,., (ft:Ns) (llDlft) 

0 

1 

2 

3 

4 

5 3 
* 3 

6 3 
4 

7 2 * 5 
66 

8 4 
7 

9 3 150 6 
7 

10 6 
12 

11 4 11 
9 

12 12 
21 

13 5 4'60 21 
120 23 

14 12 35 
1 R 

15 

16 

17 

18 

19 

20 

LOG OF BORING:· B-40 

0-&.--~ pm 

~ 

J. Miranda 

0.. &. 1llM c:cwe&Olallid: 

SOIL OESCRJPTION 

C: S'SJ1~ 
15"09 

REMARKS 

. Top 8" is Blacktop I v-1-~ AugertoS' 
Headspace 6" 
In hole 5-7ppm 

BraMt. SILT & f/SANO, soft, 
massive, damp, strong odor 

Grayish rad. SILT &<:LAY, 
S8bJnll'8d 

Rad, Q.AY, damp 

450ppm In 
cuttings 

* >200ppm 
Sampled for 
voes 

* >200ppm 

Sampled for 
voe a 
Basal tll 



-
-
-
-

Prc;ect Nllrne & 1..c::aDon 
GE-Farrell Road Plant 

2 
! ::! 

ERM-Northeast 
Suite B-1. 6700 Klrt<vlle Road. East Syracuse. New York. 13057 

LOG OF BORING: 8-44 (P-1} 

- !! ~ FRP - 2 Machine Shop 

! ! 
!! ! 

.2 
~ SOIL DESCRIPTION - Reco- HNU 

No. ~ CNA Blow GRAPH~ 
(lnc:Ns) (CIPfl'll Counta LOG 

0 381.0 0 r-~~----------------
380.0 ""' 2 - Red Brown GRAYEJ.. dllmp 

2 
2 379.0 0 - 0 
3 378.0 

0 

0 
4 "ST'T.O ._o - 0 

376.0 

""' 0 

""' 
J 6 375.0 

""' 7 374.0 

""' ""' 17 - 8 373.0 

g 372.0 
5 

70 
1IO 

315 
- 10 371.0 

110 

7S 
11 37'0.0 -
12 3S.O 

CZ 

- 13 31!18.0 

14 3!/S7.0 - 15 368..0 

115 3155.0 - 17 354.0 

- 18 363.0 

19 3152..0 

- 20 3151 .. 0 

-

Paga1a1 

REMARKS 



-
-
-
-
-
-
-
-
) -
-
-
-
-
-
-
-
-
-

Projeet - & lac:a:llarl 

GE-farnll Road 
Or9ng COlnC*IY 

Boring Number B - 45 

ERM-Northeast 
Suite B-1, 6700 KJricvlla Road, East Syracuaa. New York. 13057 

LOG OF BORING 
~ ,...._ Dlltll & tllM ~ 1112/92 

3IG.OC7 Ollll & tllM ccmrMta:I: ,._ s.n.-rt•l ~r.mmer 

1S5om 

Dr'OQ 

AauH• urmrrJQ and Testtna J.lllranda E. Hlr1Ch.v 
Ormn; ... ..,.. ..... - & cMMn Camcmlb•~ Rod<~ 

Mobile 8-53 HSA 
Bit(•) Core o.rnl(•) h~ Ctllf(S) 

Z' SDllt Soo >n E. HlnChev 

~ SAMPLES 
HNU/ ~ SOIL DESCRIPTION REMARKS 

(Tl belOW Samole Blow Rec:ovsy Time r:NA ~ 
Qrade) Numoer CQU'llS llncNsl (COITI) 

lllrough floor of FRP-2, 13" south 

- 0 
of FD-3 In Paint Shoo 

1 1355 .0 e- - r of Concrete 
Reddish Brown. SILT and f /SAND 
and GRAVEL 

- 1 Reddish Brown, SILT and f/SAND, . no aravel 

- 2 
-

- 3 

- 4 

- 5 
4• SILT &ayw, moist 

- 6 >2<i voe raadlna 1a ··---
In p.int shop opened a can of 
thinner 

- 7 

- 8 
amnledfor 
VOC's I 

- 9 DamD 

b 10 

Page __ _ of Date: ______ _ 



.,. Boring Number B - 4S' 

-.. . ERM-Northeast 
Suite B-1, 6700 Klrkvlle Raid, East Syracuse. New Y oric 13057 

LOG OF BORING -
~ SAMPtES 

HHU/ ~ SOIL OESCRIFTION REMARKS - (ft l>eloW 5MlcM Blow ~ Time rNA OEATAILS 
fTAdel NumOer Count ~) (DDm) 

- 10 0 -
- 11 

1533 - Saturated 

- 12 
End Auoers Cored thouah 

concrete, hand - •uaered to 12' 
. 

- - 13 

- - 14 

- 15 

- - 16 

-
- 17 -
- 18 -
- 19 -

- - 20 

- 21 

- Page __ _ o{ Signature: 
---------~ 

Date: ------
-
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-
-
-
-
-
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-
-
-
-
-
-
-
-
-

ProjeCt - " lcC&1IClfl GE-FRP 

ERM-Northeast 
-suite B-1, 6700 Klr1<vlJe Road, East $yracuM. New York. 13057 

LOG OF BORING: 8-46 

i:
J. Miranda 

0.. &. 1llM com;zl 

Page1d2 

....,. 
41 4'9 HSA 

Coia;'rcn ~ 

~ SAMPLES 
Ho. Reco- HNU Hunrner Slows 

(ft below v.y OVA (per IS lnc:hm) 
~) (lncMs) (llOl'll) 

0 

1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

0 

0 

0 

1 20 0 13 
7 
4 
6 

2 16 0 5 
6 
7 
11 

3 17 0 8 
1 8 
3 7 
1 9 

4 18.0 1 15 
0.1 11 
4 12 
3 11 

s a.o o n 
0 100 

0 

8 1S.O 0 43 
25 
21 
20 

7 14.0 0 35 .., 
S2 
51 

SOIL DESCRIPTION 

Blacktop 
Reddish brown, SILT, and, & 
gravel 

Black & orange stained GRAVEL. wet 
Red CU Y, with grawl, moillt 
DenM, r9d CLAY, 901M grawl, damp 

Red, med SAND & gravel, some 
cllly, wat 

Red CLAY & grawl, some and, damp 
Red SAND, grawl, & cllly 

REMARKS 

Aug.-.d to 4' 

VOCSample 

soil la now 
saturated 
VOCample 

LL gravel clasta, 
upto2cmln 
d...__.,dlty 

PIDln 
cualnga 



-
-
- ~ 

(It.,..,. No. 

• ) 

20 

- 21 

22 

- 23 

24 8 - 25 

26 -
27 

- 28 

29 

-) 30 

31 - 32 

33 -
34 

- 35 

36 

- 37 

38 -
39 

- 40 

-
-
-

AKo- HNU 
CHA 

7 0 

Page2of 2 

.. 
Suite 8-1, 6700 KJrtcvlle Rom. East Syractm. Naw Ycrtc, 13057 

... 
o:.na 

54 
100 

LOG OF BORING: B-46 

GJWIHIC SOIL DESCRIPTION 
J.Q;i 

Vwy dense, red, CLAY, & grawl, dry 

REMARKS 

Easy drllllng 

Dlftlcult driDlng 
Euy drilling 
Dlfllcult driUlng 

Bottom of boring at 25' 



-
-
-
.. 
-

-
-
.. 
_) 

-
-
-
-
-
-
-

l 
/ 

-
-

0 380.9 

379.9 

2 378..9 

3 'ST7.9 

" 376.9 

"' 375.9 

6 374'.9 

7 373.9 

8 372.9 

9 371.9 

10 370.9 

,, 3BliUI 

3158.9 

13 361.9 

, .. 3eS.9 

15 355..9 

115 3154'.9 

17 3Sll 

18 362.9 

19 3151.9 

20 3e0.9 

ERM-Northeast 
Suite 8-1, 6700 K1rkvlla Road. East Syracu98. N8W York. 13057 

LOG OF BORING: B -47A (P-2) 
0.. &. ._ ~ 41111:2 - 1DOI 

0.. &. ..... ™'"*'tud: 41111:2-1210 

No PIO 

·: Red-Brown. SILT and cay, damp 

. Red-Brown. SILT and clay, damp 

: • Thin CU. Y, reddish par1lnga 

.. · .. -=T-day,-@ [Jd fJJ ~ IT 

Page1d 1 

REMARKS 

Red-Brown. SILT and c&.y, damp Sampled tor PP VOC 

ISollDla O/l llartng llt 12T 



-
ERM-Northeast 

- Suite B-1, "6700 Klrkvlle Road. East Syracuse. Naw Y oric, 13057 

- Project Name & l..ocdan 
GE-Farrell ROlld Plant 

-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

o 

2 

3 

4 

c 

6 

7 

8 

g 

10 

11 

12 

13 

14 

15 

18 

17 

18 

s a..aan Md omurn {Feet) 
.!: 311.0 

Q ! Lccation: 
g ::'. FRP - 2 llKtme Shop 
p 

T 

.!i 

~ zr North of Ft 
! ...... 
! 
2 Aeco- HNU 

.!! No. _.y a-IA Blow 
(lndleS) (pOm) Counts 

381.0 

380.0 

37'9.0 

378.0 

377.0 

376.0 

375.0 

374.0 

373.0 

372.0 

371.0 

370.0 

31!19.0 

3158.0 

357.0 

36!S.O 

3155.0 

364.0 

3S3.0 

20 381.0 

LOG OF BORING: B - 52 (P-3) 

gRAPHtC 
LOG 

.. 
.·· .. 

.. 

.·• 

0-. " - ~ 4Mi'llZ - 10C. 
0... " tlnM .......... lad: 4'lf'l2 - 1210 

SOIL DESCRIPTION 

r_~ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ No P1D 

Red-Brown, SILT and day, damp 

Red-Brown, SILT and clay, damp 

-----------------------
~~e~~~~~----------
Red-Brown, SILT and clay, damp 

@ fXJ ffJ 
Red-Brown, SILT and clay, damp 

~. SILT and clay, WC. 90ft 

~. SILT and clay, w9t, 90ft 

llotlDal of Boring llt 12"0'9 

Page, ci 1 

REMARKS 
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-

-
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-

--, 
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-
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ERM-Northeast 
Suite B-1 , 6700 Klrkvile Road, East Syracuse. New York, 13057 

LOG OF BORING: 8-53 
Project Nm'9 & 1..ccdon 

GE-Farran Road Plant 
0.. A UIM .-1lld: 4r.ZSl'l:2 - 113CI 

ca. .. 1llM ~ 4f.2Sll2 
Drilling c::ampany 

Pamrtt Wolff 

! 
l: 

2 ! 
! y 
? ! 
! ! 
.ti ! 

Q 

.!! No. 

0 384.0 

383.0 

2 382.0 

3 381.0 

-4 380.0 

379.0 

20' Sout:h of F3 
3.5'W..tofF3 

Reco- HNU 

._y a-YA 
(lncheS) (POm) 

0 

0 

0 

1 

1 

2 

2 

4 

3 
·3 

4 

4 

Slow GRAPHIC 
Counts LOG 

SOIL DESCRIPTION 

r-~~-~~w----------------
G~YEh--------------------::::;_;: .. 'f _ Red-8row.n, flSAHD and s.llt. damp . -"'~·· ... 

~ .. -~· 
DK~. SILT and CLAY, aome organlca 

-~ -~-~------------------
-.~----- Red-Brown, flSAHD and a11t. damp 
.~-e 

-.:-.-.c:·.: -----------------------
. ,-~- Red-Brown, flSAHD and a11t. damp 

.. -.. :: :: 

Page1a1 

REMARKS 

378.0 
2 

·-~~i--~~~~~~~~~~~~~~-i 

Red-Brown, f/SAHD and a&tt, damp Slight aolvent •odor'" 

3 
2 

7 377.0 
moist 

~~~GI!! 
3 
4 

8 376.0 
----~ 
. ~ -----------------------... ~:::;.;- R~~~-s.l_!t._~-------

I 

23 
9 375.0 

~ flSAHD and altt 

32 
10 37-4.0 

21 
16 ,, 373.0 
117 car...... SILT Md CLAY, aome 

12 372.0 
52 

13 371.0 
BotlDln of Bortng • 11 ... 

1-4 37'0.0 

15 369.0 

18 368.0 

17 387.0 

18 368.0 

j 365.0 

20 36-4.0 



-
- PrDf9d HMM &. UX:a:llon 

GEFRP 

-
-

1/29/1992 11ooam -
-
-
-

Btown, Silty SANO ·-

, ) -
-

-
-
-
-
-
-
-

ERM-Northeast 
Sul9 ~1. 87'IX> ldrtMle Rmd, Eat~. HY 13057, C315) q,.asrr 

llONrTORING WELL CONSTRUCTION MW-4 

i=ar-

J. Miranda 

11..-:=r 

E. Hinchey 

380.03 

375.50 

372.50 

o.o 

1.0 

2.0 

4.0 

5.0 

10.0 

10.S 

USGS 

oP ot RIMI' Pipe a...Dorl 

380.03 

CONSIRUCTION DETAILS 

PROTECTIVE STEEL CAP WrT'H LOCK ----
m m !fl i( lr 

< - EXPANSION CAP W lf U 
GROUND SURFACE 

I~~'~ l:I _ p~ STEEL ~ING CEMENTED IN PLACE 
~~~~~~ ~~~~r 

<· BENTONITE~EMENT GROUT 

<· BENTONITE SEAL 

- r DIAMETER SCHEDULE 40 PVC RISER 

-~~ - r OIAMETER SCHEDULE 40 PVC 
MANUFACTURED .010 SLOT WEl.l. SCREEN 

- SANO PACK 

- BOTTOM CAP (PVC) 

BOTTOM OF BOREHOLE 

MW4CMP .JC1.S. S/~/92 



- Page 1 a , 

ERM-Northeast 

- Suite B-1, 6700 KJricvlle Aoad. East Syracuse. New York. 13057 

LOG OF BORING: MW-4 

- Pn:lject Nune & l...oc:dcn Pra;ec:t Numb9r DIM &. 1llM --= 
GE-Farrall Road Plant 3IO-OC7 DIM &. time comdlr:.ct: 

OrWing c::anp.ny Forwnan Crilling EquipmeM Milthod Sampler 
J. llllwldl Moble8-S3 HSA E. - Cai1tpWlol1 Clipltl (Fe9tl Rode Oepttl (FMt) 

usos 12" NA 

.2 Lccation: W..t..veta 

! y .Q!!! ]!!?! 2!e - ~ ~ 
! ! 
.!i l 

.2 Reco- HNU - !! Ho. WI'/ CNA Blow GRAPH~ SOIL DESCRIPTION REMARKS 
(ft:t.s) (s:iotn) Coums LOG 

0 m.s 
0 ~-~_T~~~hi'-~-~------- Augendto - 3715.S 

ftve*t: 

Brown. allty SAHD, 90ft,dry aoll dac:r1bed 
·-

2 375.5 from c:utltnga - . •· 

3 374.5 

... 

~~ ~ 4 373.5 - ~~ 0: 372.5 •-"# •• ,.;..: 

1 24• 0 3 ... 

~ 6 371.5 3 
4 

7 370.5 4 

- 8 369.5 ... 
.. 

9 368.5 -----------------------2 c 0 12 Rad, SlL T and SAND, Wl'f denM, Dr1Jler note: - 10 367.5 44 Change • 1.5' 
3 i 0 33/4. Red, SILT, SAND. Md a.AV, 

11 366.5 33 denM.*Y - 46 

12 385.5 48 

.. 13 364..5 BotlDm ol 9oring • 12" 

14 3153..5 

- 15 3152..5 

18 3151..5 ... 
17 315C.5 

18 35Q..5 -
358..5 

- 20 357..5 

-



-
-
-
-
-
-
-
-
-

-
-
-
-
-

-
-
-

ERM-Northeast 
SY9 ~1. S1aJ l<lrtMle Aclm1, East~. tlY 1D!tf (315) UT-OfIT'T 

MONITORING WELL CONSTHUCTION MW -14 (B-46) 

Proted HUM ~ Loc:dan 

GE • Farrell Road Plant 
Or9nO CClml*l1 ~ 

Aquifer Drilling and Testing J. Miranda 

Ollll Md Time at Coft t I 5 

1/13/'n. • 1400 

...._, 
E. Hinchey 

:rrr .53 

370.53 

361.53 

360.53 

2.0 

9.0 

18.0 

19.0 

24.0 

24.5 

USGS 

379.53 

CON$TRUCT!ON OET AJLS 

PHJ I a: I 1>£ STEEi. CAP Fl.1JS>4 Wl'T1'l GAOUNO 

- IOJlfJflJ~TJ 
GAOUNO SURFACE 

ff - WATER TIGHT CAP WrTH LOO< 

,,,,~~, Im' - PROTECTIVE STEEL. CASING CEMENTED IN PL.ACE 
::::~::: ~=:::::: 

< • BENTONITE-CEMENT GROUT 

<· BENTONITE SEAl. 

' - 'Z DIAMETER SCHEDULE .-0 PVC RISER 

- Z' DIAMETER SCHEDULE .-0 PVC 
MANUFACTURED .010 SLOT WElJ. SCREEN 

- SANO PACK 

- BOTTOM CAP (PVC) 

BOTTOM OF BOREHOLE 

.. Depth in fMt ~ground 

MW14CMP.XLS - 5/15/92 



- Page 1 c:J 

ERM-Northeast 

-- Suite B-1. 6700 Klrkvlle·Road, -&at ~ya acme. New Yortc. 1305T 

LOG OF BORING: MW-14 

- Pro;.ct Nlll'ne & LocdDn Prc;.c:t Numb9r 0... " - ~ 311319:2 - Ol6Q 
GE..famtll Road Plant 3ICM47 °"" " 1llM COfldlllld: 3113112 

OriUing compeny ForwmM Crtlllng E:quipn.u M9thod ~ 
J. ....... Mobile 8 - s:z HSA E. - Con4*tlol1 o.pu, (Feet) Roci< ~ (Feet) 

!. 21..- 2CT 

2 £ Location: Wawl.8Yela 

£ :! 2!!! !!!!!! ~ - ! ~ w.- aide FRP - 2 m Bladrtop In pm1dng lat. 

! ! B - 41; ,...,. guard ahacit 

!:i ! 
2 Aeco- HHU - ?!. No. CHA Blow GRAPHIC SOIL OESCRIFTION REMARKS '*" 

(ft:Ms) (pOm) COl6ICS LOG 
0 37'9.S 0 

&~-------------------
.\uger1D 4' - 378.5 

Red-Blvwn. sllt , and and GRAVEL FW? 

2 ~.s -
3 376.5 

- 4 375.5 -----------------------1 20· 0 13 

7 

_) 
'I 374.5 

4 

' 6 373.5 
2 1r 0 5 Brown. f/SAHD and aDt. damp 

• ~~ \\ 7 372.5 
7 - 11 -OSAND•J~~ 8 371.5 

3 1r a I 

1 I 
9 370.5 

3 7 Sampled for PP voe 
1 I 

10 369.5 
4 1r 1 15 W.t 

TR 11 .. 11 388.5 -----------------------4 12 ~.!'!d-~~~~~---- s.mpled for PP voe 

12 357.5 
3 11 Red, CLAY, ~vet, lllOlat apof*'/a? 

5 r 0 7lr'I'" Red, CLAY..,..~ denM, dily Gl.v9il llll a •• c1uta up to - 1ocar.z- 2lmt In llJIR ... 
13 31!115..S 

14 ~ a PID re.clng In c:uUlngJ -
15 384.S • 1r 0 CJ 

115 3IS3.5 
25 -----------------------21 Red, flSAHD md gravel. ..,..,. cmy, .. 

17 362.S 
20 

0 Orang hard - 18 3151.S 

~ 
Drangusy . 19 3e0.5 -----------------------7 1~ 0 35 R~£l~Y_~~~-8.!'~~----- c :- Red, SAND md ...,,., Md dlty 20 3Si.S 

12 
51 

-
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ERM-Northeast 
Suits B-1, 0700 KJrkvlle Read. Eur Syraame. New Y erk. 13057 

LOG OF BORING: MW-14 

~ SAMPtES 
Aeco- HNU GR,l.PH!C SOIL OESCRIFTION REMARKS 

(ft b910W Na. wry rNA llDw j.QSi 

2D 

21 

22 

23 

24 

25 

21 

'Z1 

28 

2SI 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

I 

~) (llOlll) Coira 

54 
10Q/2 

.. 
~~ -----------------------
.,_ ___________ --IPleceaofanguial'Rx 

In mpoon. b9drocX? 



-
--
-
-
-
-

-
-
_) 

-
-
-
-
-
-
-
-

ERM-Northeast 
Sultlt 1>1, S7'00 ldrtMle Ra.cs, Eat~. NY 13057, '315) UT-ctIT'T 

Projed Name ' l.oc:dan 

GE - Farrell Road Plant 
Or9nQ COf'llC*IY 

Parratt - Wolff 

Olt8 Md l1me at Compdan 

4/24/92 - 1240 

To a depth of 10.5' the material 

is medium wuhed GRAVEL. 
the clasts ant rounded. 

From 10S • 13.0' their is a 

concme pad that a cupric 

chloride tank used ta sit on 

From 13.0' • 21.0' the material 

consists of Brown f/SANO and 

silt w / some clay 

llONrTORJNG WEL.L CONS'mUCTION MW-19 

~ 

A. Chapman 

lnlClcD:lr 

W. Mahoney 

381.01 

378.56 

'377..SS 

'377..SS 

374..86 

373.SO 

2.4 

0.0 

1.0 

3.7 

5.0 

15.0 

21.5 

USGS 

nme 

CONSTRUCTION DETAILS 

PROTECTIVE STEEL CAP WITH LOCK ---
® W !JJ if V 

< -- EXPANSION CAP 

GROUND SURFACE 

< • BENTONITE-CEMENT GROUT 

< • BENTONITE SEAL 

- Z' OIAMETER SCHEOULE 40 PVC RISER 

- Z' DIAMETER SCHEDULE 40 PVC 
MANUFACTURED .010 SLOT WELL SCREEN 

- SANO PACK 

- BOTTOM CAP (PVC) 

BOTTOM OF BOREHOLE 

REMARKS: $poona _,. tUen down ta a depth of 21.0". The hole WU filled with bentonit8 chipm ta 18.0'. 

Sand wu then placed from H!S.O' ta 15.0' wtlet'8 the bottom of the tcr..n ia Mt. 

MW19CMP.XLS - S/15/VZ 



-
-
- Pra;ec:t Nmne & 1.omtior'I 

GE-Farrell Road Plant 

ERM-Northeast 
Suite B-, . 6700 Klrkvlle Road. Eur Syracuse. New y ortc, 13057 

LOG OF BORING: MW -19 

Page 1 ot 1 

SmnpW 
w. 

- ! a.i ml"" md Dmurn (feet) 
J. ~ USGS 

g ! U>cdon: 
g :! - ? ~ 
! ! 
.!:!. ! 

2 Aec:o- HNU 

!! No. wry (NA Blow GRAPH I~ - SOIL DESCRIPTION REMARKS 
nna-> (;om) CCl.ftS LOG 

0 378.6 

~-~---------------- From c:uttlnga - 'S17.6 
Bl.ck. Gr.- and Red wuhed 
medium GRAVE. 

2 376.6 -
3 375.6 

4 374.6 -
5 373.8 

') B1Kt. Gr.- and Red washed Spoolled from 

6 372.6 mec1um GRAVE. 5'-T 

7 371.6 w 00 & ~ ~ - 8 370.6 

9 3651.6 - 10 368.8 

- 11 357.8 

12 31!18.8 

- 13 38!5.8 
24 

14 354.8 10 

10 - 15 383.8 10 

I 

18 31!2.8 • - • 
17 3151.8 I -• - 18 3ISO.S 3 

t 
3511.8 ! 

5 

• • - 2D 3511.8 • • 
7 lloaDm of a21T -
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SOIL VAPOR EXTRACTION 
PILOT TEST RESULTS 

MAKIIN MARIETTA CORPORATION 
FARRELL ROAD PLANT 
SYRACUSE7 NEW YORK 

AUGUST 1993 

Prepared By: 

ERM-NORTHEAST, INC. 
6700 Kirkville Road 

Ease Syracuse, New York 13057 
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LO INTRODUCTION 

A soil vapor extraction piloc test was performed at Martin Marietta 

Corporation's FRP site in the are:i (Area 5) where volatile organic 

compound (VOC) contamination has been found. The pilot test was 

conducted to determine the technical feasibility of employing this 

technology in site remediation and to collect the necessary data to design a 

full-scale system. Specifically, the goals of the pilot study were to establish: 

1) the effective "radius of influence" in order to determine appropriate well 

spacing and the number of wells needed for full-scale operation; 2) the 

soil vapor extraction rate; 3) the required vacuum to be applied to the 

exti:action well; and 4) the air quality of the extracted soil vapor to 

determine the appropriate vapor treatment alternative. 

The approximate extent of unsaturated soil contamination near the old 

solvent storage tank location has been delineated in a previous report 

entitled 1992 Environmental Investigation, GE Farrell Road Plant Two 

(FRP-2) dated July 10, 1992. The extent of contamination is indicated in 

Figure 1, which shows the locations of the soil borings used to delineate 

the area. Unsaturated soil contamination was found in six borings B-13, B-

33, B-36, B-40, B-44 and B-47. The highest level of contamination was 

found in B-13, where the concentration of total VOCs was 7,580,000 ppb. 

The VOCs present at relatively high levels included 1,1,1-TCA, toluene, 

MIB~ ethyl benzene, and xylene. A summary of the VOC analytical data 

from soil borings obtained near the removed solvent tanks is presented in 

Table 1. Contamination was found in soil borings taken at depths of 

approximately 5.0 feet below grade down to the perched water table, which 

is approximately 9.0 feet below grade. 

ER.'A-NORTIIEAsr. INC. 1-1 557.028\1;iskl\mmc:svcp1.rp1 
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I 
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I 
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/ 

@ 
8-39 

Q:_;,\:·''. . .. 
~,\, ,, ; 

@ 
-18 

8-17 
@ 

8-31 
@ 

I l--
1 

1-2 

mu: 

:1 \ 
~ 

\ 
\ 

REMOVED UNDERGROUND 
WASTE OIL TANK (T-66) 

REMOVED UNDERGROUND 
FUEL OIL TANK (T-67) 

9 REMOVED UNDERGROUND 
SOLVENT TANKS 
(T-57 thru T-65) 

LEGEND 
CONCENTRATION OF 

[] TOTAL DETECTED 
voes > 1 .000 ug/kg 

CONCENTRATION OF 
~ TOTAL DETECTED 

voes > 1 o.ooo ug/kg 

CONCENTRATION OF 
~ TOTAL DETECTED 

voes > 100.000 ug/kg 

CONCENTRATION OF if!I TOTAL DETECTED 
voes > 1,000,000 ug/kg 
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TABLE l 
MARTIN MAP.JETT .4 CORPORATION 
FAR.RELL ROAD PL.4NT 

YOC ANALYTICAL D.4T A 
SOIL NEAR REMOVED SOLYENT T ANXS 

AWJ.YTE B-12 8-13 8-17 B-11 
(5) (S) (10) !Ml 

1,1 DCE - - - -
1.2 DCE - - - -
1,1 DCA - - - -
1,1,1-TCA - 850.000 - -
TCE - - - -
e.u.n. - - - -
Tolitnt - 2.100.000 - -
E lhyl>enz1n1 - ll30,000 - e 
MIBK - 2.000.000 - -
X)ients - 4.200,000 -

TOTAL 0 7,"80,000 0 

NOTES: 

AU values are iii ug/kB (ppb). 

' I 

~1 8--32 ~ 

- - -
- - -
- - -
30 NS 17,000 

- NS -
- - -
- NS I0.000 

- NS 2,400 

- - -
- NS 15,0000 

30 144.400 

NS • No sample (field screening only) for this boriiig. 

• 

6-34 

-
-
-
NS 

NS 

-
NS 

NS 

-
NS 

• Compound not detected in this sample but present in another. 

I I • • • 

8-35 8-30 ~7 8-30 8-38 8-40 a..... 
(I) 

- - - - - - -
- - - - - - -
- - - - - - 12 

- 140,000 NS 14 - 34,000 23 

- - NS - - 1.100 -
- - - - - - -
10 740,000 NS 5 II 220,000 -
- 220,000 NS - - 11,000 -
- - - - - - -
- 1.200.000 NS - - 100,000 -
10 2.300,000 111 • 371,800 35 

All Samples analyzed for priority pollutant volatile organic compound; compounds not listed were not detected iii any sample. 

' I l I • . 
J 

,-- ~- .. -~· 1- .-- r 

a..... ~ ~ M7 l-01 
(10) (II) (I) (8J (II) 

- - - 210 2' 

- - - - -
3.50 - - 140 21 

1.300 IO - 12.000 40 

- - - - -
- - - - -

11,000 - - 5.100 -
780 - - 3.100 180 

21.000 - - - -
4,800 - - 21.000 570 

311,030 IO 0 411,750 823 

1111~ 
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20 DESCRIPTION OF TESTING PROGRAM 

The soil vapor extraction test involves pumping air out the soil vapor 

extraction well, which is screened both above and below the water table. 

The applied vacuum at the extraction well is varied while measuring the 

corresponding vapor extraction flow rate. The blower exhaust is monitored 

with an explosimeter and photoionization detector (PIO). If necessary, 

dilution air is added to keep the gas concentrations below explosive levels 

to ensure safe operating conditions. The vapor extraction flow rate is then 

set while monitoring negative changes in pressure at the observation wells. 

The organic vapor concentration of the blower exhaust and carbon vessel 

(used for emission control) exhaust is monitored, along with the flow rates 

of soil vapor and dilution air. To characterize the soil vapor, samples of 

the blower exhaust are taken, using adsorptive sample tubes or summa 

canisters, which are analyzed in a laboratory for voes . 

In some cases, a surface seal is required in order to prevent atmospheric 

air from being drawn down into extraction well and thus short-circuiting 

the contaminated soil. In addition, the surface seal prevents excess 

amounts of rain water from entering the test zone. The pilot testing in this 

area was conducted with a surface seal in place . 

ER."1-NORTIIEAST. INC. 2-1 .S.S7.028\1:isl.:l \mmcsvcpl.tpt 
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DETERMINATION OF PNEUMATIC RESPONSE 

In order ro determine the effective r:idius of influence :it a particular 

operating condition. the ste:J.dy state vacuum responses at various distances 

from the extraction well are monitored. When no passive venting or 

reinjection is applied, the vacuum response generally decreases 

exponentially with distance, the pressure gradient also decreases and 

therefore the soil gas flow rate through that point decreases. Typically, a 

point is considered effectively influenced if the vacuum response is at least 

0.1 inches at that location. Observation wells are installed at various 

distances from the extraction well in an attempt to empirically determine 

the distance where _the vacuum response falls within this range. 

Alternatively, by plotting the logarithm of vacuum versus distance, linear 

interpolation or extrapolation can be done to determine the effective 

radius of influence (EROI) at that particular extraction flow rate and 

vacuum. 

Typically, steady state vacuum response is reached after 30 to 60 minutes. 

However, the vacuum may slowly continue to propagate out over a period 

of several days. As the formation dries out and the pore spaces are 

evacuated, the EROI would tend to expand slightly. Therefore, results 

taken after a one hour test would be somewhat conservative, although 

usually not too different from a longer term test. 

CHARACTERIZATION OF EXTRACTED SOIL GAS 

The soil gas is characterized by the frequent use of field monitoring 

equipment, supplemented by less frequent gas sampling and laboratory 

analysis to confirm the constituents of the soil vapor and establish the 

correlation between field monitor readings and actual analytical results. 

ER..'-f-NORTI-iF_.\sr. INC. 2-2 557.028\ rask 1 \mmcsvcpt.rpt 
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The field devices used include a photoioniz:icion detector (PID) to 

determine voe concentration re:idings and a combustible gas/oxygen 

meter to determine lower explosive limit (LEL) re:idings. 

The soil vapor is frequently monitored to determine the effectS that 

changes in operating conditions may have on the extracted soil vapor. For 

example, attempts to minimize short-circuiting may result in higher voe 
concentrations. Also, increasing the soil vapor flow rate may result in 

diffusion or volatilization limiting conditions and/or increase the impacts of 

short-circuiting, thereby reducing the voe concentration. 

The characteristics of the soil vapor are critical to the selection of the 

emission control technology. High concentrations of VOCs prohibit the 

use of activated carbon, and in some cases would cause oxidation systems 

to operate with large amounts of dilution air in order to keep the oxidizer 

influent below 25% of the LEL These could result in very large, oversized 

units as the concentrations drop off over time. 

The laboratory data is necessary to determine the concentrations of the 

specific compounds present. Certain compounds, such as MIBK play an 

important role in determining the control requirements needed to meet air 

emission regulations. Other less regulated compounds play an important 

role in adding to the British Thermal Unit (BTU) value of the soil vapor, 

increasing the explosivity and the loading on treatment equipment. 

EQUIPMENT USED 

A portable soil vapor extraction unit was mobilized to the site. This unit 

can deliver up to 250 cfm at a vacuum of 40 inches water column but can 

also pump less by turning down a throttling valve on the blower inlet 

piping. A process schematic of the pilot unit is presented on Figure 2. 

ER.'1,t-NORTIIEAST. INC 2-3 .S.S1.0"'..8\ !ask 1 \mmcsvep1.rp1 
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The mobile unit is equipped with the following: a 10 HP blower, moisture 

separ:uor, in-line filter, interconnecting piping for soil gas and dilution air, 

control panel and v:irious instruments and controls. 

The blower housing, impeller and cover are constructed of spark-proof die

cast aluminum. The blower package includes inlet and outlet internal 

muffling, (keeping the noise level within OSHA st:indards), and a direct 

drive 10 HP explosion-proof motor. 

The moisture separator is a high efficiency cyclonic type, designed to 

remove condensate from the soil gas. It is inherently safe, and includes a 

drain valve, sight glass, vacuum relief valve and an explosion proof level 

switch designed to cause a blower shutdown and an alarm to sound at high. 

liquid levels in the moisture separator. A small peristaltic pump can be 

used to remove liquid from the moisture separator without interrupting the 

vacuum extraction process . 

The in-line filter removes particulates from the air stream to protect the 

blower. The filter element is easily replaced, if necessary. A differential 

pressure gauge is provided on the inlet and outlet of the filter to indicate if 

it needs to be replaced. 

The control panel includes the following: motor starter, transformer, alarm 

shutdown relays, alarm (audio and indicator light), alarm silence and reset, 

main disconnect, start/stop push buttons, and remote start/stop push 

buttons on a 25-foot cord. The control panel can be configured to accept 

either a 240 volt or 480 volt, 3 phase, 60 Hz power supply. The panel 

housing is a NEMA 4 enclosure . 

ER.'\f-NORTI·IEAST. INC. 2-4 557.028\ rasl.: 1 \mmavcp1.rp1 
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The interconnecting piping, instrumentation ~nd controls are illustrated on 

Figure 2. The following alarm/shutdowns are included: high liquid level 

in moisture separator, low air flow (due to blower failure or a blockage), 

high differential pressure <J.cross blower, high discharge air temperature, 

and motor overload. The control switches are explosion proof and are 

configured to protect the blower from permanent damage. These controls 

prevent a minor, temporary malfunction from causing a major setback in 

performing the pilot tests . 

Various instruments are provided to monitor operating conditions. These 

instruments include several vacuum, pressure and temperature gauges. A 

change in readings alerts the operator of a potential problem. Sample 

ports are provided to allow for e<J.Sy gas sampling from either the inlet soil 

gas (before mixing with dilution air), or at the blower outlet. A gas sample 

pump with a flow meter is available to obtain gas samples. 

Throttling valves are provided on the soil gas inlet piping and the dilution 

valve inlet piping. These allow control of the total air flow by increasing 

the back pressure on the blower, and/or by varying the ratio of soil gas to 

dilution (atmospheric) air. Flow measurement ports are provided in the 

piping on the soil gas inlet, dilution air inlet, and blower discharge. Flow 

rates were determined using an air velocity meter. 

The soil gas inlet piping is connected to the extraction well, with flexible 

hose. The dilution air inlet draws in atmospheric air through slotted 

polyvinyl chloride (PVC) pipe. 

The blower discharge is connected to a vapor phase carbon adsorption 

system, situated adjacent to the vapor extraction unit, to treat the extracted 

gases prior to release to the atmosphere. The carbon system consists of 

two drums, each containing 200 pounds of activated carbon with a flow 

ER.\f-NORTI!EAsr. INC. 2-6 S.S7.028\1ask I \mmc:svcpr.rp1 



-
-

-
-

24 

-

-

-
... 

-
-

-
-
-
-

c:ipacity of 100 cfm connected in-series. The purpose of the second drum 

is to provide back-up emission conrrol if there is contaminant breakthrough 

in the first drum. 

The outlet of the carbon system is discharged to the atmosphere through a 

10 foot high stack, and the discharge piping includes sample ports for 

discharge air monitoring. both after the first carbon drum and at the 

discharge. 

TESTING PROCEDURES 

The portable soil vapor extraction unit was used to withdraw subsurface 

vapor via the pilot extraction well. During system startup, the following 

were continuously monitored while adjusting the soil vapor and dilution air 

throttling valves: 

• soil vapor tlow rare, 

• dilution air flow rate, 

• applied vacuum, and 

• explosive level at the blower discharge . 

This information was immediately evaluated to select a range of soil vapor 

flow rates and vacuums to be applied. An applied vacuum was then set, 

and the system allowed to operate to reach a steady state condition. 

During the test run, the following were monitored: 

• soil vapor flow rate, 

• dilution air flow rate, 

• applied vacuum at extraction well, 

• vacuum response at each vapor observation well, and 

ERM-NORTHEAST. INC. 2-7 557.028\r:iskl\mmc:svepr.rpt 
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• vapor characteristics ac th~ blower discharge and carbon 

discharge. 

After a steady state condition had been established (or reasonably close to 

steady state), the next condition was applied. For several of the operating 

conditions, an air sample of the blower exhaust was collected for laboratory 

analysis. 

Two different types of sampling and analysis protocols were used; EPA 

Method T0-14 and NIOSH 1003. For the NIOSH method, the sample gas 

(blower exhaust) is drawn through the tube at a constant rate, using a 

sample pump and a flow meter. The sample flow rate and sample time is 

used to calculate the sample volume drawn through the tube. The tube 

media is then analyzed in the laboratory to determine the mass of 

contaminants in the tube. Once the mass of contaminants and sample 

volume is known, the concentration can be calculated. For Method T0-14, 

a summa canister is used. The laboratory provided summa canister is an 

evacuated steel container, at a vacuum of about 23 inches mercury. The 

sample gas is drawn into the canister by simply opening a valve and 

allowing the sample to flow into the evacuated canister. The laboratory 

measures the vacuum within the canister before and after the sampling to 

determine the sample volume drawn into the canister and can then 

determine the voe concentrations in the sample. 

The sample gas is taken from the blower exhaust, which includes a 

combination of atmospheric air (dilution air) and soil vapor. The flow rate 

of both dilution air and soil vapor are measured and used to calculate the 

dilution factor, which is the ratio of blower exhaust air flow rate to soil 

vapor air flow rate. The voe concentration in the blower exhaust is then 

multiplied by the dilution factor to determine the voe concentration in 

the soil vapor. 

ER.'vf-NORTI·IEAST, INC. 2-8 557 .0"'..8\ rask I \mmcsvcpr.rpr 
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25 WELL LOCATION AND DESCRIPTION 

One vacuum extraction well and five pneumatic observation wells were 

installed for the vapor extraction pilot testing. The vacuum extraction well 

was installed at the location where the highest concentration of voes 
were detected. 

The pilot test was conducted on a newly installed vacuum extraction well, 

designated as VEW-1. The well was installed by Empire Soils 

Investigations, Inc. The vacuum extraction well was constructed with four

inch diameter stainless steel, with 12 feet of 0.020 inch slotted screen and 3 

feet of riser. The well is installed at a depth of 15 feet below the ground 

surface, approximately 5 feet into saturated material and has 2 feet of stick 

up above the ground surface. The annular space was filled with No. 3 sand 

pack to 2.5 feet below the ground surface. A bentonite pellet seal was 

placed above the gravel pack to the ground surface, and hydrated. 

Five vapor observation wells were installed for the purpose of measuring 

the subsurface vacuum response to vapor extraction. The wells were 

installed with a hand driven sub-soil probe. The vapor observation wells 

were constructed of one inch diameter PVC with five feet of 0.010 inch 

slotted screen. A bentonite seal was also installed at the ground surface. 

The five wells were fitted with a cap and brass valve to allow vacuums to 

be measured with a hand held vacuum gauge. The radial distance and 

direction of each observation well from the vacuum extraction well (VEW-

1), as well as the screen interval data, are presented in Table 2. The 

locations of the vapor observation wells and vacuum extraction well are 

illustrated on Figure 3. 
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- TABLE 2 
MARTIN MARIE1TA CORPORATION 

- FARRELL ROAD PLANT 
SOIL VENTING PILOT TEST 
LOCATION AND DESCR!rIION OF PNEUMATIC 
OBSERVATION WELLS --

- Saturated U nsaturatcd 
Saeen Depth To Sae en Screen 

Distance Interval W:icer Length Length 
Well No. From VEW-1 (Feet) (Feet) (Feet) (Feet) -

MW-1 50 feet south 3.10 - 8.10 >8.10 0 5.00 

MW-2 30 feet south 3.50 - 8.50 >8.50 0 5.00 - MW-3 15 feet south 3.00 - 8.00 >8.00 0 5.00 

MW4 5 feet south 3.00 - 8.00 >8.00 0 5.00 - MW-5 10 feet west 3.00 - 8.00 >8.00 0 5.00 

-
-
-
-
-
-
-
-
-
-
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3.0 

3.1 

SOIL VAPOR EXTRACTION PILOT STUDY RESULTS 

PNEUMATIC CONDITIONS 

Soil vapor extraction tests were conducted for two days on 27 July 1993 

and 28 July 1993. The first day of testing was performed to provide a 

variety of data for several operating conditions. The second day of testing 

was utilized to obtain data for optimum conditions based on review of day 

one observations. 

The soil vapor extraction field data for the pilot test is summarized in 

Table 3. As shown in Table 3, a total of four different testing conditions 

were evaluated. All of the four conditions were run with a surface seal 

consisting of 10 millimeter thickness plastic sheeting held in place by ten

foot lengths of 4" x 4" timbers and sandbags. The vacuum applied to the 

vacuum extraction well was varied between 36 and 58 inches water column. 

The resulting soil vapor flow rate varied from 3.68 to 7.37 cfm. Figure 4 

shows a plot of applied vacuum versus r_esulting soil vapor flow. Figure 4 

illustrates how the flow rme increases as the applied vacuum increases . 

The vacuum response at the observation wells was affected by the distance 

of the observation well from extraction well, and by the vacuum applied to 

the extraction well. Figure 5 presents the site plan with the vacuum 

response data at the observation wells for each test condition. As 

expected, the vacuum response in each well increased with increases in the 

vacuum applied to the extraction well. Also as expected, the vacuum 

response is greatest in the wells closest to the extraction well and decreases 

as the distance from the extraction wells increases. Both of these trends 

are demonstrated in Figure 6 which shows a plot of vacuum response 

versus distance from the extraction well, for each of the four conditions. 

3-1 SS7.0"..8\1asJ.: 1 \mmcsvcpt.rpr 
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SOIL VAPOR EXTRACTION PILOT TEST DATA 
MARTIN MARIETTA CORPORATION - FARRELL ROAD PLANT 

Condition Number I 2 3 

Start: Date 7/27/93 7/27/93 7/27/93 
Time 1:00 p.m. 2:30 p.m. 4:15 p.m. 

Stop: Date 7/27/93 7/27/93 7/27/93 
Time 2:00 p.m. 3:45 p.m. 5:15 p.m. 

Soil Gas Flow, CFM 4.91 7.36 3.68 

Blower Exhaust Temp., 11 F 160 170 150 

Dilution Air Flow, CFM 294.6 245.40 255.32 

Total Flow, CFM 299.51 252.76 259.0 

Dilution Factor 61 34 70 

Surface Seal Status ON ON ON 

Vacuum Response, IN. W.C. 
YEW-I 46 58 36 
MW-I 0.02 0.02 0.02 
MW-2 0.04 0.06 0.05 
MW-3 0.18 0.22 0.15 
MW-4 1.9 2.8 2.0 
MW-5 0.20 0.30 0.19 

VOC Concentration, PPM 
Blower Outlet 144 209 109 
Soil Vapor 8784 7106 7630 

Weather Conditions 
Temperature( 11 F) 71 71 71 
Relative Humidity(%) 93 93 93 
Barometer 29.791 29.791 29.791 
Winds (mph) south 10 south 10 south 10 

Note: Vacuum response values are based on conditions near the end of the test run. 
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With the exception of observation well V\V-4, che semi-log plot of vacuum 

(log scale) versus distance from the extraction well is line:ir. The vacuum 

response for V\V-4 is greater then expected b:ised on the data from the 

other wells. Using the data from observation wells M\V-1, MW-2, MW-3 

and MW-5 and linear regression analysis. the distance from the extraction 

well at which the vacuum response is equal to 0.1 inches water can be 

determined for each run. As discussed earlier, this distance represents the 

effective radius of influence (EROI). This has been done and the EROI 

has been determined for each run. A plot of EROI versus applied vacuum 

is presented in Figure 7. This plot shows how the EROI increases with 

increasing applied vacuum but then levels off at the higher vacuums. A 

curve has been drawn through the data points in Figure 7 which can be 

used to estimate the EROI for any applied vacuum. From the plot, it 

appears that the optimum applied vacuum is 50 inches water column, 

(W.C.) which would result in an EROI of 20 feet. 

For establishing a design basis for the full-scale soil vapor extraction 

system, a margin of safety should be applied. It is therefore recommended 

that an applied vacuum of 50 inches W.C. be used as the design basis with 

an ERO! of 20 feet. From Figure 4, at 50 inches W.C. the expected soil 

vapor flow rate is approximately 7.0 scfm, although for condition 3, the 

flow rate was measured at 7.37 cfm at 48 inches \V.C. To be conservative, 

the design soil vapor flow rate (to be used for sizing the emission control 

system) is 10 scfm per well. The pneumatic design basis is summarized 

below: 

Vacuum Applied to each Extraction Well 

Soil Vapor Flow Rate per Well 

Effective Radius of Influence 

ER.\1-NO RTJ IE:\S1". l:'\C. 3-6 

50 inches W.C. 

10 scfm 

20 feet 

SS7.028\1;i.sk I \mmcsvcpr.rpr 
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SOIL VAPOR CHARACTERISTICS 

The laboratory analytic:J.l results of the soil vo.por samples are presented in 

Table 4. As previously discussed, two types of analytical methods were 

used, EPA Method T0-14 and NIOSH 1003. The following is a summary 

of information related co the air sampling. 

Pump On Flowr.ice 
Sample JD Condition (minutes) (f/min) Volume (e) 

MMCSl Background 13 0.1.5 1.95 

MMCS2 1 14 0.1.5 2.10 

MMCS3 2 14 0.1.5 2.10 

MMCS4A 3 15 0.15 ., ?5 

SUMMA 0002 2 - - -

As shown in Table 4, five soil vapor samples were analyzed, each at a 

different operating condition, including a background condition. The 

results of samples MMCS2, MMCS3 and MMCS4A were used to calculate 

the average contaminant concentration to be used for the design basis. As (~. 

shown in Table 4, the average total VOC concentration is 5272 ppm, the 

majority of which consists of toluene (2247 ppm), xylenes (994 ppm) and 

1,1,1-trichloroethane (1627 ppm). 

ER.\f-NORTIIEAST. INC. 3-8 557.028\ task I \mmc:svcpr.rpr 
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TABLE 4 
MARTIN MARIE1T A CORPORATION 
FARRELL ROAD PLANT 

I ' 

SOIL VAPOR EXTRACTION ANALYTICAL RESULTS 

I I Background I 1 I 1• 

MMCS1 MMCS2 
Code Compound (ppm) (ppm) (ppm) 

0856 n-oclane 7.2 ND<0.92 56 

0859 toluene 2100. 41. 2501 

0860 elhylbenzene 140. 3.3 201 

0861 xylenes 730. 15. 915 

0869 melhylelhyl kelone 10. ND<1.6 98 

0003 1.1-dichloroelhane 19. ND<l.2 73 

0005 1.1, 1 ·lrichloroelhane 1700. 32. 1952 

Tolal 76,976.20 91.3 5706 

Nole•: 
-, .-- • O.ilo wilh ddutlon l1c10" 1ccoun1od 101. 

I I I • 

CONDITION 

I 2 I 2• I 3 I 
MMCS3 MMCS4A 

(ppm) (ppm) (ppm) 

ND•0.92 31 ND<0.86 

65. 2210 29. 

6.2 211 2.9 

32. 1088 14. 

ND<l.6 54 ND<l.5 

ND<l.2 41 ND<l.1 

45. 1530 20. 

148.2 5165 65.9 

2. The 111cro1g1 dulgn condition I• bued on con<llUon t (MMC521. con<lltlon 2 (MMCSl) and condition l (MMCS4A) d11l11. 
l. NO 1Non·de11c11ble) lndlcaln lhal the cont.imlnant wH below Iha du1ucllon kmll ol the analyllcal method. 
4. Tho numb•" Included In lh1 to1al Mn1 lndlco1a lh1 lotlll lo1contaminant•111411 wu11 detected. 

CONDITION DILUTION FACTOR 

1 61 

2 34 

3 70 

2 34 

I I • I • • I 

3• I 2 I 2• I I I 
SUMMA 

0002 Average Dealgn 
(ppm) (ppm) (ppm) Condillon (ppm) Ills/hr 

60 ND 0 49 0.08 

2030 15. 510 2247 3.53 

203 1.5 51 205 0.32 

980 6.8 231 994 1.56 

105 ND 0 86 0.14 

77 ND 0 64 0.10 

1400 25. 650 1627 2.56 

4855 48.3 1642 5272 8.20 

:)!11.0ill\IUk l\IJblc~ ILi 
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4.0 CONCEPT DESIGN 

To effectively remediate the unsaturated concamimlted soil near the old 

solvent storage tank. the extraction wells must be spaced such that the 

EROI of the extraction wells completely encompass the contaminated area. 

To do this, a total of twelve extraction wells are needed as shown on 

Figure 8, which shows the proposed locations of these extraction wells. A 

20 foot EROI has been drawn around each extraction well and the EROI 

of the twelve wells completely encompass the contaminated soils. Seven 

passive injection wells are also proposed, as shown on Figure 8, to prevent 

a dead space in between the extraction wells .. The results of the pilot study 

indicate a consistent pneumatic response with the surface seal in place. It 

is therefore recommended that a surface seal be used in the full scale 

design. 

At a design flow of 10 cfm per well, the total soil vapor flow rate is 100 

cfm. The required vacuum at the extraction wells is 50 inches W.C. To 

account for pressure drops across piping, valves, fittings, the moisture 

knockout drum and particulate filter, and necessity for dilution air, it is 

recommended that the vacuum blower be sized for a minimum of 200 cfm 

at 50 inches \V.C. vacuum. 

The design soil vapor characteristics are shown in Table 4. This table 

includes the pounds per hour of each contaminant in the extracted soil 

vapor at a flow rate of 100 cfm. The total voe mass removal rate is 8.29 

pounds per hour, for a monthly mass removal of 6000 lbs. The use of 

carbon for emission controls is not feasible due to a high carbon usage 

rate. For air emission controls, a thermal oxidizer is recommended. 

4-1 557.CP..8\casl.: l \mmcsvep1.rp1 
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3.0 BACKGROUND 

3.1 SITE DESCRIPTION/HISTORY 

FRP is located northeast of the intersections of Routes 690 and 90 and 

south of the Seneca River (Figure 3-1 ). The property was developed in the 

early 1960's by General Electric Aerospace (GE) as a manufacturing 

center, and has been used as a design, manufacturing and assembly center 

for radar and sonar equipment. By December 1992, GE had moved all 

operations from FRP to other locations. GE sold the western portion of 

FRP (FRP-2), which includes Building No. 2 and the maintenance garage, 

to MMC in April 1993. Ownership of FRP-2 was transferred to Syroco, 
' 

Inc. in December of 1993. MMC leases the eastern portion of the site 

(FRP-1) which includes Building No. 1 and the Test Building. 

The 156-acre site includes four buildings (see Work Plan Document 1, 

Plate 1): Building No. 1 was used as a design center; Building No. 2 was 

used as a manufacturing and assembly plant; the Test Building was used to 

test radar products; and the maintenance garage was used to service and 

house plant support vehicles. 

Building No. 1 is approximately 175,000 square feet and Building No. 2 is 

approximately 300,000 square feet; the buildings are connected by a ground 

level walkway. The maintenance garage is approximately 6,500 square feet 

and is located at the northwest comer of the site. The Test Building is 

approximately 9,000 square feet and is located at the northeast comer of 

the site. 

The four buildings are enclosed by a perimeter fence which is bordered by 

large paved parking areas on the east and west. The Site is bordered on 

the south by Farrell Road, on the north and west by the Seneca River and 

on the east by John Glenn Boulevard . 

ERM-NORTIIEAST 3-1 JLR:\557.008.01\RIFSINTRRPT 
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3.2 PHYSICAL SEIT/NG 

The site is located within the Ontario Lowland geological province of New 

York State. The lowlands are characterized by large areas of low relief 

interrupted by streamlined hills called drumlins. Surficial geology at the 

site is composed of modern and glacial-aged lake sediments (Muller and 

Cadwell, 1986) underlain by Silurian (>400 million years old) shales and 

evaporates (Rickard and Fisher, 1970). 

A shallow unconfined aquifer was mapped in the area by Kantrowitz 

(1970) and Winkley (1989). The shallow aquifer is composed of glacial 

sand and gravels and has been reported to produce usable quantities of 

water. Shallow ground water is between two feet and seven feet beneath 

the ground surface, and flows to the north. Bedrock beneath the site is 

likely to produce low-yielding wells with salty water (Kantrowitz, 1970). 

3.3 PREVIOUS INVESTIGATIONS 

ERM conducted a preliminary hydrogeologic investigation in June 1991. 

The investigation was designed to determine site-wide ground water flow 

direction, to estimate the extent of petroleum residuals near an under

ground storage tank (UST) T-51 east of Building No. 2, and to determine 

the potential effects of a septic leach field near the maintenance garage. 

Results indicated that ground water generally flows in a north/northwest 

direction across the site; and ground water adjacent to UST T-51 has been 

affected by petroleum residuals and volatile organic compounds (VOCs). 

As a follow-up investigation, ERM conducted a Phase II Hydrogeologic 

Investigation in November 1991. The purpose of the investigation was to 

estimate the extent of petroleum residuals and voes in the soil and 

ground water near the UST (T-51). The investigation determined that 

petroleum residuals were limited to the area proximal to the removed 

UST, and anomalous VOes (predominantly freon) were present in ground 

ERM-NORTIIEAST 3-3 JLR:\557.008.01\RJFSINTRRPT 
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water east of Building No. 2. ERM recommended further ground water 

investigation. 

Concurrent with the ground water investigations at the site, ERM conduct

ed a Phase I Environmental Site Assessment. The site assessment included 

a review of all available site records with environmental implications, 

examination of site manufacturing processes, storage and disposal proce

dures and interviews with current and past employees. 

Based on the Phase I reports, ERM identified 16 areas of FRP that needed 

further investigations. The areas requiring investigation are listed on Table 

3-1 and illustrated on Plate 1, Work Plan Document I. 

Each of these areas of concern was investigated in 1992. Results of the 

1992 investigations are presented in reports entitled: 

1) Phase I Environmental Assessment of GE Farrell Road Plant One 

(FRP-1), Town of Geddes, New York; 

2) 1992 Environmental Investigation, GE Farrell Road Plant One 

(FRP-1), Syracuse, New York; 

3) Phase I Environmental Assessment of GE Farrell Road Plant Two 

(FRP-2), Syracuse, New York; 

4) 1992 Environmental Investigation, GE Farrell Road Plant Two 

(FRP-2), Syracuse, New York; 

5) A letter report dated 15 September 1992; Re: PCB Sampling at 

Farrell Road Plant Two; 

ERM-NORTIIEAST 3-4 JLR: \557.008.01 \ RIFSINTR. RPT 
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- TABLE3-l 
AREAS OF CONCERN IDENflFIED IN PREVIOUS INVESTIGATIONS 
MAKl'/N MARIEITA CORPORATION 
FARRELL ROAD PLANT 

1. Debris Pile North of FRP-2. 

2. Septic Leach Field North of Test Building. 

3. Former Above Ground Solvent Tanks in FRP-2. 

4. Removed Above Ground Tanks East Side of FRP-2. 

5. Removed USTs and Drywell West Side of FRP-2. 

6 . Printed Wire Board (PWB) Assembly. 

7. Removed UST T-51. 

8. Area of Freon Residuals. 

9. Removed UST T-50. 

10. Temporary Hazardous Material Storage Area. 

11. Radar Test Area. 

12. Paint Booth Area. 

13. Chemical Laboratory and Associated Underground Septic Tank. 

14. Septic and Storm Drai1_1age Headwall West of the Garage. 

15. USTs Near Old Metal Finishing Room. 

16. Removed Gasoline UST Near the Garage. 

ERM-NORTiiE.ASf 3-5 JLR:\557.008.01\RIFSINfR.RPT 
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6) 

7) 

8) 

9) 

A letter report dated 15 September 1992, Re: Soil Remediation at 

Farrell Road Plant Two; 

Garage Area Investigation, GE Farrell Road Plant Two, Addendum 

to the 1992 Environmental Investigation; 

Debris Pile Excavation, GE Farrell Road Plant Two; Addendum to 

the 1992 Environmental Investigation; and 

A letter report dated 23 October 1992; Re: Ground Water Sampling 

North of the Farrell Road Plant. 

The 1992 environmental investigations assessed each area of concern and 

included IRMs at two locations (Area 1 and Area 5). IRMs have been 

conducted at Areas 1, 5 and 11; however, analytes of concern remain at 

these locations. The areas that will require additional investigation and are 

addressed in this Work Plan are: 

• debris pile north of FRP (Area 1); 

• septic leach field north of Test Building (Area 2); 

• former above ground solvent tanks in FRP-2 (Area 3); 

• 

• 
• 
• 
• 
• 
• 

removed above ground storage tanks, east side of FRP-2 (Area 4); 

removed USTs and drywell, west side of Building No. 2 (Area 5); 

removed UST T-51 (Area 7 /Area 8 combined); 

removed UST T-50 (Area 9); 

temporary hazardous material storage area (Area 10); 

radar test area (Area 11); 

paint booth area (Area 12); 

• septic and storm drainage headwall west of the garage (Area 14); 

and 

• removed gasoline UST near the garage (Area 16). 

ERM-NORTiff.ASf 3-6 JLR:\557.008.01\RIFSINTR.RPT 
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In addition to these specific areas to be investigated, several other site-wide 

investigative and evaluative tasks will be performed: 

• 

• 

• 
• 
• 

• 

investigation of the site's storm sewer system; 

additional wetland hydrogeologic investigation; 

a bedrock aquifer investigation; 

a round of ground water sampling and analysis; 

performance of a qualitative Human Health Evaluation (HHE); 

performance of an Ecological Survey (ES); and 

• performance of a Feasibility Study. 

ERM-NORTIIEASf 3-7 JLR:\557.008.01\RIFSINrR..RPT 
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4.3 AREA 3 - FORMER ABOVE GROUND SOLVENI' TANKS 

Two above grade 275-gallon trichloroethene (TCE) tanks and one above 

grade 275-gallon waste oil tank previously existed beneath an elevated steel 

floor in FRP-2. A soil sample and a ground water sample were collected 

from beneath this area and analyzed for voes. The soil did not contain 

any voes while the ground water contained 99 µg/ e of TCE, probably 

derived from a source upgradient of this area based on the absence of this 

compound in the soil underlying the tanks. 

4.4 AREA 4 - REMOVED ABOVE GROUND TANKS EAST SIDE OF FRP-2 

Interviews with plant personnel revealed that tanks or trailers, possibly 

containing solvent, were previously located on the east side of FRP-2 (Area 

4, Plate 1 ). Two borings advanced to ground water in this area did not 

encounter any evidence of the presence of voes and samples were not 

collected for analysis. 

4.5 AREA 5 - REMOVED USTs AND DRYWELL WEST SIDE OF FRP-2 

A review of building plans and plant personnel interviews indicated that up 

to nine solvent USTs and a drywell were located along the west wall of 

FRP-2 (Area 5, Plate 1). A soil gas survey of the area revealed elevated 

concentrations of VOCs in the soil and a GPR survey revealed buried 

pipes and a large area of disturbed soil, apparently at the location of the 

former tanks. 

ERM conducted a soil boring program in the area in and around the 

removed tanks and throughout the interior of FRP-2 to determine the 

extent of affected soil and ground water beneath the building. The area of 

affected soil, for the most part, is limited to the area around the solvent 

tanks and drywell. There is very little affected soil away from this area. 

The suite of compounds detected included three chlorinated solvents (1,1-

ERM-NORTIIEASf 4-2 JLR:\557.008.01\RIPSINTR. RPT 
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4.6 

dichloroethene (1,1-DCE); 1,1-dichloroethane (1,1-DCA); and 1,1,1-

trichloroethane (1,1,1-TCA)) and three non-chlorinated solvents (toluene, 

ethylbenzene and xylenes) . 

During the investigatio~ an abandoned "paint drippings" drywell was 

identified near the solvent tanks. The drywell was excavated under a 

source control action. The contents of the drywell were sampled and found 

to contain the same suite of voes as had been discovered in the soil in 

the solvent tank area . 

Ground water samples were collected from upgradient (west of the build

ing) and downgradient (beneath the building) directions. Upgradient 

samples contained only trace amounts of solvents. Downgradient samples 

contained a suite of compounds similar to the compounds detected in the 

solvent tanks and drywell area. The area of affected ground water extends 

eastward from the solvent tank area to approximately the center of the 

building (220 linear feet). From the center of the building it extends 

northward approximately two-thirds the length of the building (350 linear 

feet). 

Various remedial alternatives have been evaluated for this area and soil 

vapor extraction has been preliminarily identified as the most appropriate 

soil remediation. A soil vapor extraction pilot test was performed by ERM 

in August 1993. 

AREA 6 - PRINTED WIRE BOARD (PWB) ASSEMBLY 

GE operated a printed wire board (PWB) assembly area in the southwest 

corner of FRP-2 (Area 6, Plate 1). A plating facility, as well as etching 

and soldering baths, were active and used in the assembly process. Four 

USTs were also associated with the PWB: 1) T-53, an acid storage tank; 2) 

T-54, cupric chloride tank; 3) T-55, sewer settling tank, and 4) T-56, spill 

containment tank. To determine the environmental effect from these 

ERM-NORTIIEAST 4-3 JLR:\557.008.01\RIFSINTR RPT 
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1.0 INTRODUCTION 

Martin Marietta Corporation (MMC), is a corporation doing business in 

the State of New York which previously owned a property known as Farrell 

Road Plant 2 (FRP-2) and leased an adjacent property known as Farrell 

Road Plant 1 (FRP-1), on Farrell Road in the Town of Geddes, New York. 

Portions of these properties comprise the "GE Farrell Road Site" and are 

referred to as "FRP" or the "site". The site is located northeast of Routes 

690 and 90, south of the Seneca River and approximately one mile to the 

west of Onondaga Lake. The site (FRP-1 and FRP-2) consists of 

approximately 130 acr~s of which approximately 81 acres have been 

classified 3.:> a Class. One wetland by.the New York State Department of 

Environmental Conservation (NYSDEC). 

Previous environmental investigations conducted at the site have 

determined that soil and ground water have been affected by past activities 

at FRP. As a result, the FRP site was listed by NYSDEC on the Registry 

of Inactive Hazardous Waste Disposal Sites (Site No. 734055). 

In April 1993, MMC purchased the FRP-2 portion of the site from General 

Electric Company (GE). In December 1993, MMC transferred title for 

that portion of the site to Syroco, Inc., an unrelated corporation. MMC 

has entered into an Order on Consent (the "Order") with NYSDEC (Index 

#A7-0308-93-10), dated 21 March 1994, to conduct Interim Remedial 

Measures (IRMs), on its own behalf as prior owner and as successor in 

interest to GE. 

MMC has also entered into an Order on Consent with NYSDEC (Index 

#A7-0307-93-10), dated 15 December 1993, for the performance of a 

Remedial Investigation and Feasibility Study ("RI/FS") at the site. 

ERM-NORTHEAST, INC. 1-1 557.045\IRMWP 
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1.1 

The goal of the Order is to develop and implement three IRMs at FRP-2 

in three Areas of Concern (AOCs). This IRM Work Plan will describe the 

remedial objectives of the IRM program for AOC #5 (as identified in 

Attachment C to the Order), and the methods and procedures to be 

implemented to achieve the remedial objectives. 

PURPOSE AND ORGANIZATION OF THE /RM WORK PLAN 

Martin Marietta's consultant, ERM-Northeast, Inc. (ERM), has prepared 

this IRM Work Plan (Work Plan) in accordance with the details outlined 

in Section II of the Order. This Work Plan focuses on the methods and 

procedures to be implemented in performing the IRM, including 

background information related to the AOC (Document I - Section 2.0), a 

description of IRM activities (Document I - Section 3.0), a detailed 

Engineering Contingency Plan (Document I - Section 4.0), a Sampling and 

Analysis Plan (Document 11), and a Health and Safety Plan (Document 

III). 

This Work Plan consists of three sections as follows: 

1) Description of Interim Remedial Measure - This section is 

designated Work Plan Document I and introduces the Work Plan, 

summarizes all background information related to the AOC, 

provides a description of IRM activities, identifies the selected 

treatment technology, defines remediation goals, details an AOC 

specific sampling program, outlines the schedule of IRM activities, 

and provides a detailed engineering contingency plan. 

2) Sampling and Analysis Plan (SAP) - This section is designated 

Work Plan Document II and describes the sampling and analysis to 

be performed during the IRM including data quality objectives and 

ERM-NORTIIEAST, INC. 1-2 557.045\IRMWP 
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3) 

a Quality Assurance Project Plan (QAPP). The QAPP describes the 

procedures to be followed to provide quality assurance and maintain 

quality control while conducting activities described in the IRM field 

sampling plan. 

Health and Safety Plan (HASP) - This section is designated Work 

Plan Document ill and describes the health and safety procedures 

to which all persons involved in implementation of the IRM shall 

adhere. 

SITE BACKGROUND 

The site is located northeast of the intersections of Routes 690 and 90, 

south of the Seneca River and approximately one mile to the west of 

Onondaga Lake as indicated on Figure 1-1. The property was developed in 

the early 1960s by General Electric Aerospace (GEA) as a manufacturing 

center, and was used as a design, manufacturing and assembly center for 

radar and sonar equipment. By December 1992, GEA had moved all 

operations from FRP to other locations. GEA sold FRP-2 to MMC in 

April 1993. Ownership of FRP-2 was transferred by MMC to Syroco, Inc. 

in December 1993. In February 1994, MMC assigned its lease for the 

FRP-1 property to Syroco, Inc. 

The 130-acre site includes four buildings: Building No. 1 was used as a 

design center; Building No. 2 was used as a manufacturing and assembly 

plant; the Test Building was used to test radar products; and the 

Maintenance Garage was used to service and house plant vehicles. 

Building No. 1 contains approximately 175,000 square feet of floor space 

and Building No. 2 contains approximately 300,000 square feet of floor 

ERM-NORTIIE'AST, INC. 1-3 557.045\IRMWP 
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space; the buildings are connected by a ground level walkway. The 

Maintenance Garage contains approximately 6,500 square feet of floor 

space and is located at the northwest corner of the site. The Test Building 

contains approximately 9,000 square feet of floor space and is located at 

the northeast corner of the site. The location of these buildings is depicted 

on the Site Map included as Plate 1. 

The four buildings are enclosed by a perimeter fence which is bordered by 

large paved parking areas on the east and west. The site is bordered on 

the south by Farrell Road, on the north and west by the Seneca River and 

on the east by John Glenn Boulevard. 

The site is located within the Ontario Lowland geological province of New 

York State. The lowlands are characterized by large areas of low relief 

interrupted by streamlined hills called drumlins. Surficial geology at the 

site is composed of modem and glacial-aged lake sediments (Muller and 

Cadwell, 1986) underlain by Silurian (greater than 400 million years old) 

shales and evaporates (Rickard and Fisher, 1970). 

A shallow unconfined aquifer was mapped in the area by Kantrowitz 

(1970) and Winkley (1989). The shallow aquifer is composed of glacial 

sand and gravels and has been reported to produce usable quantities of 

water. Shallow ground water is between two feet and seven feet beneath 

the ground surface, and flows to the north. Bedrock beneath the site is 

likely to produce low-yielding wells with salty water (Kantrowitz, 1970). 

PREVIOUS INVESTIGATIONS/REPORTS 

ERM conducted a preliminary hydrogeologic investigation in June 1991. 

The investigation was designed to determine site-wide ground water flow 

direction, to estimate the extent of petroleum residuals near an 

ERM-NORTIIEASf, INC. 1-5 557.045\IRMWP 
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underground storage tank (UST) T-51 east of Building No. 2, and to 

determine the potential effects of a septic leach field near the maintenance 

garage. Results indicated that ground water generally flows in a 

north/northwest direction across the site; and ground water adjacent to 

UST T-51 has been affected by petroleum residuals and volatile organic 

compounds (VOCs). 

As a follow-up investigation, ERM conducted a Phase II Hydrogeologic 

Investigation in November 1991. The purpose of the investigation was to 

estimate the extent of petroleum residuals and voes in the soil and 

ground water near UST T-51. The investigation determined that 

petroleum residuals were limited to the area proximal to UST T-51, and 

anomalous voes (predominantly freon) were present in ground water east 

of Building No. 2. ERM recommended further ground water investigation. 

Concurrent with the ground water investigations at the site, ERM 

conducted a Phase I Environmental Site Assessment of FRP. The site 

assessment included a review of all available site records with 

environmental implications, examination of site manufacturing processes, 

storage and disposal procedures and interviews with current and past 

employees. 

Based on the Phase I reports, ERM identified 16 areas of FRP that needed 

further investigations. Three of the areas requiring investigation are AOCs 

covered within the Order including: 

• 

• 

AOC #5 - removed USTs and drywell on the west side of Building 

No. 2; 

AOC #7 - removed UST T-51 on the east side of Building No. 2; 

and 

ERM-NOR.THEA.Sf, INC. 1-6 557.045\IR.MWP 
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• AOC #16 - removed gasoline UST near the Maintenance Garage . 

Results of previous investigations are presented in the following documents 

prepared by ERM unless otherwise noted: 

1) Preliminary Hydrogeologic Investigation of the GE Aerospace Farrell 

Road Plan.t. 27 June 1991; 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

A Letter Report Regarding: Investigation of Trichloromethane Sources 

Farrell Road Plant. 23 September 1991; 

Phase II Hydrogeologic Investigation of GE Aerospace, Farrell Road 

Plant. 15 November 1991; 

A Letter Report Regarding: Summary of Gasoline Underground 

Storage Tank and Soil Removal. 18 June 1992; prepared by Blasland 

& Bouck Engineers, P.C.; 

Phase I Environmental Assessment of GE Farrell Road Plant Two 

(FRP-2), Syracuse, New York. 31 December 1992 (Amended 2 July 

1992); 

Phase I Environmental Assessment of GE Farrell Road Plant One 

(FRP-1), Town of Geddes, New York. 31December1991 (Amended 

10 July 1992); 

1992 Environmental Investigation, GE Farrell Road Plant Two (FRP-

2), Syracuse, New York. 10 July 1992; 

1992 Environmental Investigation, GE Farrell Road Plant One (FRP-

1), Syracuse, New York. 16 July 1992; 

ERM-NORTIIEASf, INC. 1-7 557.045\IRMWP 
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9) A Letter Report Regarding: PCB Sampling at Farrell Road Plant Two. 

15 September 1992; 

10) Debris Pile Excavation, GE Farrell Road Plant Two; Addendum to the 

1992 Environmental Investigation. 29 July 1992; 

11) A Letter Report Regarding: Soil Remediation at Farrell Road Plant 

Two. 15 September 1992; 

12) Garage Area Investigation, GE Farrell Road Plant Two, Addendum to 

the 1992 Environmental Investigation. (issued in draft form 17 

September 1992; reissued 14 October 1992); 

13) A Letter Report Regqrding: Ground Water Sampling North of the 

Farrell Road Plant. 23 October 1992; 

14) A Letter Report Regarding: Farrell Road Plant; Storm and Sanita.ry 

Sewer Survey. 15 June 1993; 

15) Soil Vapor Extraction Pilot Test Results. August 1993; 

16) A Letter Report Regarding: MMC Farrell Road Site; 10 Soil Borings at 

Proposed Loading Dock. 2 September 1993; 

17) Soil Remediation Design Report; Soil Vapor Extraction Pilot Study -

Former Solvent Storage Tank Area (Area 5). October 1993. 

18) Remedial Investigation/Feasibility Study Work Plan; Farrell Road 

Plant. January 1994; 

ERM-NORTI-IEAST, INC. 1-8 557.045\IRMWP 
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19) Accelerated RJ/FS Tasks; Farrell Road Plant Field Summary Data 

Report. March 1994. 

IDENTIFY AOC 

This IRM Work Plan will describe the IRM program for the soil 

remediation in the area of the removed USTs and drywell located on the 

west side of Building No. 2. This area has been designated as AOC #5 

(former solvent storage tank area) and its location is indicated on the Site 

Plan and Areas of Concern included as Plate 2. 

ERM-NORIBEAST, INC. 1-9 557.045\IRMWP 
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BACKGROUND OF AOC #5 

This section of the Work Plan discusses the history, geology, previous 

remedial investigations, and contaminant characterization specific to AOC 

#5. 

DESCRIPTION 

AOC #5 is located on the west side of Building No. 2 within the FRP-2 

portion of the site and consists of approximately 3,300 cubic yards ( cy) of 

affected soil. Approximately 2,300 cy of soil are located beneath Building 

No. 2 and 1,000 cy are located beneath grass/asphalt areas west of FRP-2 . 

HISTORY 

A review of buildings plans and plant personnel interviews indicate that up 

to nine solvent USTs and a drywell were located along the west wall of 

Building No. 2. A soil gas survey of the area revealed elevated 

concentrations of VOCs in the soil and a Ground Penetrating Radar 

(GPR) survey revealed buried pipes and an area of disturbed soil, 

indicating the location of the former tanks. 

During the investigation, an abandoned "paint drippings" drywell was 

discovered near the solvent storage tanks. The drywell was excavated 

under a source control action. The drywell contents were sampled and 

shown to contain the same suite of voes discovered in the solvent tank 

area soils. 

ERM conducted a soil boring program in the vicinity of the removed tanks 

and throughout the interior of Building No. 2 to determine the extent of 

affected soil and ground water beneath the building. The zone of affected 

ERM-NORTIIP.Asr, INC. 2-1 557.045\IRMWP 
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soil is limited mainly to the area around the former solvent storage tanks 

and former drywell. The suite of compounds detected included six 
,,-- ------

chlorinated solvents and three non-chlorinated solvents. 

Ground water samples were collected from ground water monitoring wells 

located both upgradient and downgradient of the affected zone. 

Upgradient samples contained only trace concentrations of VOCs. 

Downgradient samples contained a suite of compounds similar to those 

detected in the former solvent storage tank and former drywell area. The 

area of affected ground water extends eastward from the former solvent 

storage tank area to approximately the center of Building No. 2. From the 

center of Building No. 2 it extends northward approximately two-thirds of 

the building length. The area of affected ground water is indicated on 

Plate P-8 in the 1992 Environmental Investigation, GE Farrell Road Plant 

Two (FRP-2); July 1992 report . 

GEOLOGY 

The soil at AOC #5 is composed of medium to fine sand with silt partings. 

Ground water is located between seven and nine feet below ground. A 

dense red silt and clay "till" is located between seven and twelve feet below 

grade. The clay till acts as a lower ground water flow boundary which 

perches from one to three feet of ground water. 

Although general ground water flow is from south to the north/northwest 

across the site, buried ridges on the red clay till surface [see Figure P-6, 

1992 Environmental Investigation, GE Farrell Road Plant Two (FRP-2)] 

create a localized perturbation of flow to the east. Flow continues through 

a buried topographic low on the clay surface where it rejoins the 

generalized flow to the north. 

ERM-NORTIIEAST, INC. 2-2 557.045\IRMWP 
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PREVIOUS REMEDIAL INVESTIGATIONS 

The approximate extent of voes in unsaturated soil near the former 

solvent storage tank location has been delineated in a previous report 

entitled 1992 Environmental Investigation. GE Farrell Road Plant Two 

(FRP-2) dated 10 July 1992. The extent of affected soil in the unsaturated 

zone is indicated in Figure 2-1 which shows the locations of the soil borings 

used to delineate the area voes in unsaturated soil were found in six 

borings B-13, B-33, B-36, B-40, B-44 and B-47. The highest concentration 

of voes was found in B-13, where the concentration of total VOCs was 

7,580,000 ppb. Affected soil was found in soil borings taken at depths of 

approximately five feet below grade down to perched water which is 

approximately nine feet below grade. 

In addition. a soil vapor extraction pilot test was performed, in July 1993, 

in the area where VOC-affected soil has been found. The pilot test was 

conducted to determine the technical feasibility of employing the soil 

venting technology and to collect the necessary data to design a full-scale 

system. Specifically, the goals of the pilot test were to establish: 1) the 

effective "radius of influence" in order to determine appropriate vapor 

extraction well spacing and the number of wells needed for full-scale 

operation; 2) the soil vapor extraction flow rate; 3) the required vacuum to 

be applied to the extraction wells; and 4) the air quality of the extracted 

soil vapor to determine the appropriate vapor treatment alternative. 

CONTAMINANT CHARACTERIZATION 

The compounds found in the soil at AOC #5 include: 1,1,1-trichloroethane 

(1,1,l-TCA), 1,1-dichloroethene (1,1-DCE), 1,1-dichloroethane (1,1-DCA), 

1,2-dichloroethene (1,2-DCE), trichloroethene (TCE), 4 methyl 2-

pentanone (:MIBK), toluene, ethylbenzene and xylene. 

ERM-NORTHEAST, INC. 2-3 557.045\IR.\fWP 
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A summary of the VOC analytical data from soil borings obtained near 

the removed solvent storage tanks is presented in Table 2-1. 

The analytical data obtained during the soil venting pilot test is presented 

in Table 2-2. The table indicates actual soil vapor concentrations. This 

information was used to determine the applicability of the soil venting 

technology and the appropriate vapor treatment technology. 

Although the 1992 Environmental Investigation and soil venting pilot test 

adequately characterized the concentrations of VOCs in and around AOC 

#5, the presence or absence of other constituents in the soils due to 

possible past releases from the drywell will be investigated in accordance 

with the Remedial Investigation/Feasibility Study (RI/FS) Work Plan 

dated January 1994. One soil boring will be drilled to the red clay layer 

and sampled at two depths as described in the RI/FS Work Plan. The soil 

boring (designated as B-120) will be completed in the approximate location 

as shown on Figure 2-2. The two samples collected for laboratory analysis 

will be analyzed for the full target analyte list (T AL) and target compound 

list (TCL) parameters. The boring will be backfilled with auger cuttings 

upon completion. 

ERM-NORTI-IEAST, INC. 2-5 557.045\IRMWP 
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TABLE 1-1 
MARTIN MARIETTA CORPORATION 
/RM WORK PLAN FOR AOC #5 
FARRELL ROAD PLANT 

I I I 

voe ANALITJCAL DATA FROM PREVIOUS INVESTIGATION 
SOIL NEAR REMOVED SOLVENT STORA.GE TANKS 

ANALYTE B-12 B-13 B-17 B-18 8-31 8-32 B-33 
(5) (6) (10) (6-8) 

1,1 DCE - - - - - - -
1,2 DCE - - - - - - -
1,1 DCA - - - - - - -
1,1,1-TCA - 650,000 - - 30 NS 17,000 

TCE - - - - - NS -
Benzene - - - - - - -
Toluene - 2,100,000 - - - NS 60,000 

Elhylbeozene - 830,000 - 8 - NS 2,400 

MIBK - 2,000,000 - - - - -
Xytenes - 4,200,000 - - NS 15,0000 

TOTAL 0 7,580,000 0 30 144.400 

NOTES: 

All values are in ug/kg (ppb). 
NS • No sample (field screening only) for this boring. 

I I I I I 

B-34 8-35 B-36 B-37 B-36 8-311 8-40 8-44 
(8) 

- - - - - - - -
- - - - - - - -
- - - - - - - 12 

NS - 140,000 NS 14 - 34,000 23 

NS - - NS - - 1,600 -
- - - - - - - -
NS 10 740,000 NS 5 II 220,000 -
NS - 220,000 NS - - 18,000 -
- - - - - - - -
NS - 1,200,000 NS - - 100,000 -

10 2,300,000 19 II 371,600 35 

• Compound not detected in this sample but present in another. 
All Samples analyzed for priority pollutant volatile organic compound; compounds not listed were not detecte

0

d in any sample. 

I I I I I I 

8-44 8-45 8--40 B-47 B-47• 
(10) (8) (8) (II) (II) 

- - - 210 ~ 

350 - - - -
- - - 140 28 

1,300 60 - 12.000 40 

- - - - -
- - - - -

11,000 - - 5,600 -
760 - - 3,800 160 

21,000 - - - -
4,600 - - 28,000 570 

39,030 60 0 49.~ 1123 

1137.045\M~m.lbl 
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TABLE 2-2 
MARTIN MARIETTA CORPORATION 
/RM WORK PLAN FOR AOC #5 
FARRELL ROAD PLANT 

I • 

SOIL VAPOR EXTRACTION ANALYTICAL RESULTS 

I I Background I 1 I 1• 

MMCS1 MMCS2 
Code Compound (ppm) (ppm) (ppm) 

0856 n-octane 7.2 ND<0.92 56 

0859 toluene 2100. 41. 2501 

0860 ethylbenzene 140. 3.3 201 

0861 xylenes 730. 15. 915 

0869 methylethyt ketone 10. ND<1.6 98 

0883 1, 1-dichloroethane 19. ND<1.2 73 

0885 1, 1,1-trichloroethane 1700. 32. 1952 

Total 76,976.20 91.3 5796 

Notes: 
-,_-- •Data corrected with dilution factors. 

I I I I 

CONDITION 

I 2 I 2• I 3 I 
MMCS3 MMCS4A 

(ppm) (ppm) (ppm) 

ND<0.92 31 ND<0.86 

65. 2210 29. 

6.2 211 2.9 

32. 1088 14. 

ND<1.6 54 ND<1.5 

ND<1.2 41 ND<1.1 

45. 1530 20. 

148.2 5165 65.9 

2. The average design condition Is based on condition 1 (MMCS2J, condition 2 (MMCS3) and condition 3 (MMCS4A) data. 
3. ND (Non-detectable) Indicates that the contaminant was below the detection llmlt ol the analytical method. 
4. The numbers Included In the totel llne Indicate the total tor contaminants that were detected. 

CONDITION DILUTION FACTOR 

1 61 

2 34 

3 70 

2 34 

I I I I I I I 

3• I 2 I 2• I I I 
SUMMA 

0002 Average Design 
(ppm) (ppm) (ppm) Condition (ppm) lbs/hr 

60 ND 0 49 0.08 

2030 15. 510 2247 3.53 

203 1.5 51 205 0.32 

980 6.8 231 994 1.56 

105 ND 0 86 0.14 

n ND 0 64 0.10 

1400 25. 850 1627 2.56 

4855 48.3 1642 5272 8.29 

557.045\2_21rmit>I 
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TABLE 3-1 
MARTIN MARIE1TA CORPORATION 
FARRELL ROAD PLANT 
/RM WORK PLAN FOR AOC #5 
PROPOSED SOIL CLEANUP GOA.LS 

I 

Contaminant Maximum Concentration 

1,1,1-TCA 

1,1-DCE 

1,1-DCA 

1,2-DCE 

Toluene 

MIBK 

Ethylbenzene 

Xylene (Isomers) 

TCE 
-

NOTES: 

ppm 
N/A 

Found In Soll 
(ppm) 

650 

0.21 

0.14 

0.35 

2,100 

2,000 

630 

4,200 

Parts per mllllon. 
Contaminant not analyzed. 

1.6 

I I I ) I I I I I I I .. , 

Cleanup Goal Maximum ConcentratlonsFound Cleanup Goal 
Anticipated Soll Concentration at In Soll Vapors Anticipated Soll Vapor 

90% Removal (ppm) Concentrations at 95% Removal 
(ppm) (ppm) 

65 1952 98 

0.021 NIA NIA 

0.014 n 4 

0.035 NIA NIA 

210 2,501 125 

200 NIA NIA 

63 211 11 

420 1,088 54 

0.16 NIA NIA 

Initial soil vapor concentrations will be based on average concentrations measured during the two week startup period. If these concentrations are deemed to be slgnlflcantly 
different than the maximum concentrations Identified on this table the anticipated concentrations for 95% reductions In soil vapor will be recalculated. 

557.045\l-llrm.tbl 
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MARTIN MARIETTA CORPORATION 
FARRELL ROAD FACILITY 

I I I 

VAPOR RECOVERY/AIR INJECTION WELL PRODUCTIWATER LEVEL DATA AOC #5 

Date Parameter · 

12J22/94 Product Level 
WafML.evel 

12123194 Ptoduct Level 
Wafer level 

12127194 Product level 
Water Level 

12128J94 Product level 
Water Level 

12129194 Product Level 
Water level 

116195 Product Level 
Waler Level 

Date Parameter 

12/22/94 Product Level 
wacar .Level 

12123194 Product Level 
.Water level 

12/Z7/S4 Product Level 
Waler Level 

12128194 Product Level 
Water level 

12129194 Product Level 
Water Level 

1/6195 Product Level 
Water level 

ND = No data collected 
NP = No produe1 detected 

VRW-201 
NP 

10.62 
ND 
ND 
ND 
ND 
ND 
ND 
NP 

10.89 
NP 

11.00 

AIW-201 
NP 

13.49 
ND 
ND 
ND 
ND 
ND 
ND 
NP 

13.82 
NP 

14.01 

VRW-202 VRW-20l VRW-204 
NP NP NP 

13.3-4 13.85 10.70 
ND ND ND 
ND ND ND 
ND ND ND 
ND NO ND 
ND ND NO 
ND ND ND 
NP NP NP 

13.66 14.23 11.02 
NP NP . NP 

13.85 14.44 11.16 

AIW·282 AlW-203 AIW-204 
NP NP NP 

10.79 13.37 13.49 
NO NO NO 
ND ·ND -NI} 
ND ND ND 
NO ND ND 
ND ND ND 
NO ND ND 
NP NP NP 

11.08 13.68 13.72 
NP NP NP 

11.20 13.86 13.91 

.. "" Well casing cul down approximately 1.5 Inches prior to this meaStJrement 
- ::: App«OOmately 3 itars ar product rerooved (believed lo ba klluenelxylenes) 

Vapor Racoverv Well ID 
VRW-205 VRW-206 VRW-207 VRW-2.08 

NP NP 10.38 NP 
10.51 10.75 11.62 10.81 

ND ND ... ND 
ND ND ... ND 
ND ND 10.57 ND 
ND ND 10.88 ND 
ND ND 10.60 ND 
NO ND 10.93 ND 
NP NP 10.68 NP 

10.75 10.92 11.04 10.91 
NP NP 10.76 NP 

10.85 11.01 11.54 11.00 

Air lnlectlon Well ID 
AIW-205 AIW-206 AIW-207 AIW-201 

NP 13.31 NP 13.28 
10.82 13.42 10.82 13.3 

ND ND ND NO 
·-N9 -ND -ND ND 
ND ND ND I NO 
ND NO ND ND 
ND ND ND ND 
NO ND ND ND 
NP 13.52 NP 13.48 

11.04 13.75 11.00 13.55 
NP 13.70 NP 13.64 

11.13 13.96 1112 13.73 

Page 1 

I I I I I 

VRW-209 VRW-210 VRW-211 VRW-2U 
NP NP NP NP 

10.81 13.90 13.28 13.71 
ND ND ND ND 
ND ND ND NO 
ND ND ND NO 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
NP NP NP NP 

10.92 14.06 13..41 13.97 
NP NP NP NP 

10.94 .. 14.21 13.56 14.15 

AIW-209 AlW-210 
NP NP 

14.35 10.e5 
ND ND 
N& -NO 
ND ND 
ND ND 
ND ND 
ND NO 

14.46 NP 
14.56 11.97 
14.62 NP 
14.72 11.0S 
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son. BORING LOG Boriaa No. AIW-201 Piezomet.cr No. 

Clicnl: MARTIN MARIETI'A CORPORATION Loc:alioa AOC #S FARRELL ROAD- SYRACUSE, NY - Project No: 95424 Phue Tut Surface Elev. 380.52 FT. Page 1 of 1 

u 
~ .... Overburden/Lithologic - - Well ~ .... Well .... a • &. • .... 
IL • M IL IL 0 Construction IL • Construction • • • IL. Description 

II. IL • .J Graphics • IL. Details c ..... L c 
C!I -

T.O.C. Elev. 3&3.70 

- ~ Ground Surfaee FEEI' ------ - -- -- ......... - n ---------------------------------------· - ......................... ---------------------------------------- :--?-,--.-· 
Saw!y Sill: Du:lc brown (1..SYR 414), tnee -.-.-._,... 8" Dimmer Boriq 
clay, fine pained and, lliJhtly moilt 

..................... •.· • .. ---- Concrete collar (0-14.5'). .-. -.-. Belllonite lea! from 
- 0 ~~-~ - l.5'-2.5' ---

I""'~-.- Sc:hedule BO PVC riar ... pipe from 0-3' 
0 ----

_j__ -- < 
!,-'-.·-.·~ -
~-· ,_ ___ 
... 

- so ~~.---:--- - Morie l'l and pack from -- 2.S'-15' .,...:-.·-.-~ - -·-·-·-
~-·-

-1Q_ ~""T"""". 1n 
BBS "-:-·.-·.~ . - . Schedule BO PVC acrun -- from 3'-15' ------- -· .... 

- t:-'~~ ---· .·-· 
,:...,-·.-·.~ 

·~.·· 
Water at 13.S ft, no free pha1e product 536 .......... ~ -

, encountered. ----...l.L-
I .·-· i-..li--e= Dark red (IOR 3/6), clayey, 

' 

eatllered, moill (14.5'-IS'). I 
Bottom cap 

= IS feet. -
- -

- L2Q._ l.....10...-

- - .... 

- ~ .,< 

- - -

~ -in -
Driller PARRA.Tr-WOLFF. INC. Blown/Bailed Yield NIA Bentonite Seal PdleU - Logged By B.srABL Well Callin& .l:__ Dia.~ IO _3• __ Filter Pact Qty. 250 ... 

Drilling Started 10/7194 Casing Type Schedule BO PVC Filter Pact Type Morie'2W111-=t 

Drilling Completed lg{Z/94 - Well Screen .l:__ Dia. ;I:__ IO ~ Static Water Level 367.02 MSL 

Consuuction Completed 10/7194 Screen Type Schedule BO PVC Date 10/7194 

Development Completed NIA Slot Sac o.o:zo- Notes: - Water Bearing Zones 13.5'-IS' Drilling Mud N/A 

Grout Type NIA 

- Fonn #wl-llC-1 (02/90) 

r .e. wright environmental, inc. 

-



son. BORING LOG Borina No. AIW-202 Piczomccer No. 

Clielll: MAR.TIN MAR.IE1T A CORPORATION Locacioa AOC 115 FARRELL ROAD- SYRACUSE, NY - Project No: 95424 Tuk Surface Elev. 381.01 FT. Page 1 of 1 
u 

Overburden/Li tho logic 
,.. 

Well J:. +- Well 0 • J:. II +-
M IL IL 0 IL • 

J:. +
+- • 
Q. • 

- ~I&. Description 
I&. IL • ..J .... L 

Construction Construction • Graphics • I&. Details 0 

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

-~~~!!~ - --~-- ----------------------------------------

Driller 

Cow:ret,eco.-0.5 ') 
.5'-0.15') 

Sandy Silt· Dark brown (1.5YR 414), fine 
to medium pined and, 1eVenl Juie 
erratic•, aliptly moiat (0.75'-15'). 

Water at 12.5 ft, no free phaae product 
encounaered. 

No till WH encounaered durina drillina
= 15 feet. 

PARRA'IT-WOUF, INC. Blown/Bailed Yield NIA 

0 
0 

2 

8 

24 

7 

76 

272 

677 

37 

10 

30 

15 

C!I 

- -· 
.. 

.. 
~ -· 
.. 

""'"-' -
~ ~. 

.. 

.. . . 

--· .. 

Logged By B.srAHL Well CHU., .r__ Dia.~ to~ 

Drilling Started 10/11194 CaaingType Sdlcdale IO f!C 

Drilling Completed 10/12194 Well 5':reen .r__ Dia.~ to£_ 

Construction Completed 10/12194 5':reen Type Sdledulc IO PYC 

Development Completed N/A Slot Size 0.020" 

Water Bearing Zones 12.5'-15' Drilling Mud N/A 

Grout Type NIA 

r .e. wright environmental, inc. 

T.O.C. Elev. 380.82 

Cow:rete collar 
BelllOnite aea1 from 
l.5'-2.5' 
5':hedule 80 PVC riaer 
pipe from 0-3' 

Morie /2 and pack from 
2.5'-15' 

5':hedule 80 PVC acreen 
from 3'-15' 

Bou.om cap 

Bcntonite Seal PdJeta 

Filter Pack Qty. <400h 

Filter Pack Type Morie n ..m a;k 

Static Water Level 361.51 MSL 

Date 10/12194 

Noces: AIW-202 - imlallcd ulli~ band 

ausrimr mdhoda. 

Form #wl-ac-1 (CJ2/90) 



son. BORING LOO Boriaa No. AIW-203 Piezomeccr No. 

C1icnl: MARTIN MARIETl'A CORPORATION 1.-aioa AOC IS FARRELL ROAD- SYRACUSE, NY - Project No: 95424 Tut Surface Elev. 380.39 FT. Page 1 of 1 
u 

Overburden/Li tho logic 
,.. 

Well r. .... Well 0 I! r. II .... 
H A. A. 0 Q. • 

r. .... ..... 
Q. • 

- ~II. Description II. A. • ..I 
L 

Construction Construction • Graphics • II. Details 0 

-
-
-
-
-
-
... 

-
-
-
-
-
-
-
-
-
-

C!I 

Ground Surface FEET 
--------------- - --------- ----------------------------------------SandY Silt; Dartc brown (1.5YR 414), fim 

to medium pained and, root fiben to 2 
ft. IODllll small round pcbblca, lliplly 
moUit (0-15'). 

Strong 10lve01 odor. 

Water at 12 ft, no free pbue product 
encountered. 

No till was encOUDlered during drilllila. 
TD= 15 feet. 

0 

920 
730 

1657 

2165 

>2500 

1990 

1298 

--
... 

.. --· 
.... 

--
...._...,...,-, 

-
.... 
~ 

--· 

Driller PARRA1T-WOU'F, INC. Blown/Bailed Yield N/A 

Logged By B.5rAllL Well Casing _2_· __ Dia. !r__ to 3_• __ 

Drilling Started 10/10/94 Casing Type ScMdule IO PVC 

Drilling Completed 10/10/94 Well Screen _2_· __ Dia.~ toY:_ 

Construction Completed 10/10/94 Screen Type SdlcdDle IO PVC 

Development Completed N/A Slot Siu 0.020· 

Water Bearing Zones 12'-lS' Drilling Mud NIA 

Grout Type NIA 

r .e. wright environmental, inc. 

Bentonite Seal 

Filter Pack Qty. 

Filter Pack Type 

Static Water U:vel 

Date 

Notes: 

PeJlcu 

T.O.C. FJev. 383.64 

8" Diameter Boriq 

Concrete collar 
BelllOllite ... from 
l.5'-2.5' 
Schedule 80 PVC ri1er 
pipe from 0-3' 

Morie 12 and pack from 
2.5'-15' 

Schedule 80 PVC IK:recn 
from 3'-15' 

Boaomcsp 

2501bs 

Morie'1.aaadl!!!!'k 

361.39 MSL 

10/10/94 

Form #wl-1e-l (02/90) 
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SOD. BORING LOG BoriDc No. AIW-204 Pic:zomct.cr No. 

Client: MARTIN MARIETTA CORPORATION i.oe.aioa AOC #S FARRELL ROAD-SYRACUSE, NY 
Project No: 95424 

.&. ... ... . 
I. • 

~ ~ 

Ground Surfaee FEET 

Tuk Surface Elev. 380.36 Fr. Page 1 of 1 

Overburden/Lithologic 

Description 

-c • 
M I. 
~ I. 

u 
.&. ti 
I. 0 
• .J 
L 
m 

Si0iiisili:Mii~(7:5n4i4);--·- ------ r~·:,-.-.-.- -
clay, fino pained and, root fiHn to I ft, 
lliptly moill (0-W). 

13 

17 .... 

IS .... 

11 

-·-·-·-
~~. 

220 -
132 .... 

Water at 12 ft, no free pha1e product 
encountered. 215 --· 
'.Iill: Dark: red (lOR 3/6), clayey, ' \ ' 
weathered, moi• (14'-lS'). 

159 = lS feet. 

Well 
Construction 

Graphics 

.&. ... 

... . 
I. • 
~ ~ 

Well 
Construction 

Details 

T.O.C. Elev. 383.74 

+-U....-+- -- - - ----- ---- - - - - -- -- --s· Diameter Borina 
Concrete collar 
BcDIOnite -.al from 
1.S'-2.5' 
Schedule 80 PVC ri•r 
pipe from 0-3' 

Morie l'l and pack: from 
2.S'-15' 

Schedule 80 PVC .crcen 
from 3'-lS' 

Bouom cap 

Driller PARRATI-WOLFF. INC. Blown/Bailed Yacld NIA BcDIOnite Seal Pellcca 

LogiedBy B.srAHL Well Cuilqr .r.__ Dia. I:._ to l:.._ Filter Pack: Qty. 3.50 ... 

Drilling Started 10f7/94 Cuing Type SdlCdulc IO PVC Fdtcr Pack: Type Morie n and ~t 

Drilling Completed ton/94 Well Screen .r.__ Dia.~ to u:..__ Static Water Level 361.36 MSL 

Conmuction Completed ton/94 Screen Type ScMdule IO PVC Date ton/94 

Development Completed NIA Slot Size o.~· Notes: 

Water Bearing Zonca 12'-IS' Drilling Mud NIA 

Grout Type NIA 

Form #wl-ec-1 (02/90) 

r .e. wright environmental, inc. 
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-

-
-
-
-

SOIL BORING LOG 

Cliclll: MARTIN MARIE1TA CORPORATION 

Project No: 95424 Pbue Task 

,J;. 

• • a. • 
~II.. 

Ground Surface FEET 

Overburden/Lithologic 

Description 

$eM;y Silt· Duk brown (l .5YR. 414), fine 
to a.diulD paiDed und, - -u 
round pebbles, aliJhdy moilt (0.75'-W). 

Waler at 13.5 ft, no free phale product 
encounscred. 
No till wu encounlered during drilling. 

= 15 feet. 

Boriat No. AIW-205 Piczoa.ccr No. 

Loe.ooa AOC #5 FARRELL R.OAD- SYRACUSE, NY 
Surface m.v. 381.05 FT. Page 1 of 1 

u .... 
0 Ii ,J; II 
H IL IL 0 
II.. IL • ..J 

L 
CD 

--
.. 

0 
.. 
~ -· 
.. 

~ -
149 ~ ~. 

.. 

246 
. . . . 

- -· 

345 

Well 
Construction 

Graphics 

,J; • Well • IL • Construction • • II.. Details 0 

T.O.C. Elev. 380.89 

+-~----t- - - - - - - - - - - - - - - - - - - - - - - - -
8 • Diameter Boriaa 
Concrete collar 
Bentonile lleal from 
U'-2.5' 

Schedule 80 PVC ri1er 
pipe from 0-3' 

Morie 12 and pack from 
2.5'-15' 

Schedule 80 PVC 1ereen 
from 3'-15' 

Bottom cap 

Driller PARllATr-WOLFF, INC. Blown/Bailed Yield NIA Benconi1e Seal PeDda 

Logged By B..sTARL Well Caaing .1:_ Dia. 2:.._ to _3• __ Faller Pack Qty. 300 ... 

Drilling Started 10/11194 Ca•ingType Sdaodule IO PVC Falter Pack Type Morienaa11l!!!!<i: 

Drilling Completed 10/11194 Well Screen .1:_ Dia.~ to~ Static Water Level '361.55 MSL 

Construction Completed 10/11194 Screen Type Schedule IO PVC Dale 10/11194 

Development Completed N/A Slot Size 0.020· Notes: 

Water Bearing Zones 13.5'-lS' Drilling Mud N/A 

Grout Type N/A 

Form #wl-1e-l (02/90) 

r .e. wright environmental, inc. 
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son. BORING LOG BoriJ1c No. AIW-206 Piezometer No. 

Clic11t: MARTIN MARIETrA CORPORATION Loc:atioa AOC /IS FARRELL ROAD- SYRACUSE, NY 
Project No: 95424 Plwe Tulc Surface Flcv. 380.31 FT. Page 1 of 1 

u 
.r; ... ... . 
IL e 
~ ... 

Overburden/Li tho logic .... - Well .r; ... Well Q • .r; • ... • H IL IL 0 Construction IL • Construction 
Description LI. IL • ..J Graphics • ... Details "' L Q 

m 

T.O.C. Elev. 383.52 

Ground Surface l-1L s;wfi sili: ~rie ii~ o :.Sn 4i4);---· 0 .:..;.,~.,·.::.::; • ------- - +-..._n--+-------------------------

-

L....L.: 

-

W1L-

-

' 
LJ.L. 

-

~ 

-

-

clay, fim lftioed and, root fiben 10 1 ft, 
llipdy moilt (0-13..S'). 

Water at 12..S ft, no free phue product 
i-.encouotered. 
IilJ: Dade red (lOR 3/6), clayey, 
weathered, moist (13 . .S'-l.S'). 

\TD= l.S feet. 

J 

I 

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

235 -.-.~ 

14 

48 

131 

1013 

1350 

185 

331 

. . . ---
~-.·-.·~ 

--·-

.,__,_ 

""":-·.-·.~ --,_ __ 
,:...,-·.-·.~ 

' \ ' ,_ - 1 ... 
I 1 I 

Driller PARRATr-WOLFF. INC. Blown/Bailed Yield N/A 

LoggedBy =B=..51'~~~~~~~~~~~~ 

Drilling Started 

Drilling Completed 

10/7194 

10/7194 

Construction Completed 10/7194 

Development Completed NIA 

Water Bearing Zones 12.5'-l.S' 

Well Casing r__ Dia. v:__ 10 _3• __ 

Ca1ingType Sclledule IO PVC 

Well Screen r__ Dia.~ 10 u:__ 

Screen Type Sclledule IO PVC 

Slot Siu 0.020· 

Drilling Mud NIA 

Grout Type NIA 

r .e. wright environmental, inc. 

• .. 

~. 

llenionite Seal 

Filter Pack Qty. 

Filter Pack Type 

Static Water Level 

< 

Date 

s·~rBoriac 

Coacme collar 
llelllOnile Mal &om 
l.5'-2..S' 

Schedule 80 PVC mer 
pipo from 0-3 • 

Morie /1'2 sand pack from 
2.S'-1.S' 

Schedule 80 PVC 1c:reen 
from 3'-1.S' 

Bottom cap 

400.,. 
Morie n and •t 

367.11 MSL 

10/7194 

Fonn #wl-ac-1 (02/90) 



son. BORING LOG Boriq No. AIW-207 Piczomctcr No. 

Cliclll: MARTIN MARIETTA CORPORATION LocalioG AOC IS FARRELL ROAD- SYRACUSE, NY - Projec:t No: 95424 Phuc Tuk SurDce Elev. 381.04FT. l'lgc 1 of 1 
u 

.r. Overburden/Lithologic 
,.. - Well .r. .. Well .. .. Q • .r. II .. • M IL IL 0 Construction IL • Construction a.. • • • I&. Description I&. IL • .J Graphics • I&. Details Q ..... L Q 

C!I -
T.O.C. Eev. 380.&S 

- UL Ground Surface FEEr ---------------------------------------- ...... -......... - ------- n ---------------------------------------- - --------- :T~·~·~;..;·:: ··:.$ COlll!in!IALO-O-15 ') 8" Diameter Boline • .. 
t\r.-~-· - ,·;;.75'-l ') I 12 

,...., .-,-
Concrete collar 

~~ 

Sandy Silt· Dark brown (1.5YR 414), trace 1--- Benronite aeal &om - clay, fine pained aaod, root fiben 10 1 ft, ........--.-. ,__ l.5'-1.5' -
aliJhlly moilt (l '-14 '). 19 ~-;-*-:-;"-:-"--- Schedule 80 PVC rimer 

i""__._._,... pipe &om 0-3. 

~ ... ( 

21 "-:-.-.-:-- --
.,.-"-.·-.·~ 

~-· 
r--·- Morie 12 aand pack: &om - ... ,__ 

17 
~ ""':'"'"'-.-:-- 2.5'-15' -
--
,,...:-.·-.. ·~ 

L.w- -·-·-·- tn 

112 r--·- Schedule 80 PVC 1ereen .__.....,, ______ - ,:..-,-·.-··.~ &om 3'-15' 
----·-- ,__ .... 
~":---:-'-:-

\.Water at 13 .5 ft, no free phaae product --· 
encountered. I ' \ ' t( LlL w:;= Dark red (lOR 3/6), clayey, 

/ - / 

186 Bouomcap 
eathered, moill (14'-15'). 

j = 15 feet. -
- ~ 

-
L1.!L .,n 

- ~ 

- ..2L 1( 

- - -

..JD_ "In -
Driller PARRA1T-Wou:F, INC. Blown/Bailed Yield NIA BeDIOnite Seal Pdlda - Logged By B.sTABL Well Cuing _r_ Dia.~ to 3_' __ Filter Paci: Qty. 300lbe 

Drilling Started 10/11194 Caam, Type Sdlcdule IO PVC Filter Paci: Type Moriel2mad~t 

- Drilling Completed 10/11194 Well Screen I._ Dia.~ to ll:_ Static Water L:vel 367.54 MSL 

Construction Completed 10/11194 Screen Type Sdlcdule IO PVC Date 10/11194 

Development Completed NIA Slot Sae 0.020· Not.ea: - Water Bearing Zones 13.5'-15' Drilling Mud NIA 

Grout Type NIA 

- Form #wl-1e- l (02/90) 

r .e. wright environmental, inc. 

-



son. BORING LOG J1orina No. AIW-208 Piczomctcr No. 

Cliclll: MARTIN MARIETrA CORPORATION Loc:aaioG AOC IS FARRELL R~AD- SYRACUSE, NY 
Project No: 95424 Pha1e Tut Surfaee Eev. ,.313.~ Ff; '\1S\ ,v Page 1 of 1 -

u 
.r:. Overburden/Lithologic ... - Well .r:. ... Well ... ... 0 I! .r:. II ... 
a. • M a. a. 0 Construction a. • Construction • • • I&. Description I&. a. • .J Graphics • I&. Details c ... L c 

C!J -
T.O.C. Eev. 383.47 - _a_ Ground Surface FEEi' - -··---- . n --------------------------···----------- - -------·- SiDiiislli:M'b~o:Sn4i4);~~---

r'"'T'"'"'!'"''"'•'"''"' 

0 ....,-.-. ...,.. 3• Diameter Bonn, 
clay, fine grained and, root fiben to l ft, 

.__._ ....__._ .... •.· --- Concrete collar aliptly moUt ~14'). .-. -.-. Bentoaite le8.I from 
- ~~-~ 

"""' l.5'-2.5' ---
r""".....-.- Schedule 80 PVC ri1er ·-· -·-· pipe from 0-3' ---

LL -~ < 
2 ,....:-.·-.·~ - --· ,_ __ 

... .·..........---· - - ~~-~ ~ Morie n and pack from -- : : 2 • .S'-15' 
91 .--. -. .,..... 
--
~---. ·-:- ~.-. 

l-1.cL ~~. 1n 
1169 ~--.-·.,..:.....;-. . >-------. Schedule 80 PVC acreen - --

i---
from 3'-15' 

.... 
i.-~~ - Water at 12.5 ft, no free pbaM product 

,_ 
1384 --· 

encountered. ,:..,-·.-·.~ - .__.._~ 

'.Iill: Dark red (l OR 3/6), clayey, ' \ ' LlL I - I 1~ 
~weathered, moilt (14'-15'). 
TD= 15 feet. I 2466 Bottom cap -

- """' -
L20- '>n 

- - ,_ 

L2L .,.,. -
- - -

Lla- ~n -
Driller PARRA1T-Wou:F. INC. Blown/Bailed Yield NIA Benaonite Seal Pelleu 

Logged By B.srAHL Well Casing .r__ Dia.~ to _3• __ Filter Pack Qty . 350h -
Drilling Started 10/7194 Casing Type Schedule IO PVC Filter Pack Type MorienWlllDKt: 

... Drilling Completed 10/7194 Well Screen ..l:_ Dia.1:._ to ~ Static Water uvel 370.97 MSL 

Construction Completed 10/7194 Screen Type Sc:hcduJe IO PVC Date 10/7194 

Development Completed NIA Slot Size 0.020· Notca: - Water Bearing Zonca 12~·-1.s· Drilling Mud NIA 

Grout Type NIA 

- Form #wl-ac-1 (02/90) 

r .e. wright environmental, inc. 

-



son. BORING LOG Borina No. AIW-209 Piczometcr No. 

Clie111: MARTIN MARIETTA CORPORATION Loc:a&ioa AOC IS FARRELL ROAD- SYRACUSE, NY 
.• Project No: 95424 Phuc Tult SurfKe Elev. 381.06 FT. Page 1 of 1 

u 
&. ~ Overburden/Lithologic .... - Well &. 

~ Well ~ Q • .t; • ~ 
Q. • M Q. IL D Construction IL • Construction • • • ~ Description ~ IL • ..J Graphics • ~ Details Q .... L Q 

C!J -
T.O.C. Elev. 38-4.56 

- L....Q.._ Ground Surface FEEr ---------------------------------------- ------ - ------- - n ---------------------------------------- - --------- <F-~-~=: Concretc<0-0.5') • .. • .. 8 • Diameter Borina 
'"'-~-· -.5'-0.15') I 0 

-. .--:-
Concrete collar ........._ ........... 

Sendy Sjh· Dark brown (1.5YR 414), fine i--- Bentonite ICal from l'-2' - to medium pained sand, alipdy moilt 0 .-. -.-. --
(0.15'-14.S'). 0 

~~-~ 
Schedule 80 PVC ri•r --.....,.__,,_, __ 
pipe from 0-2.5' 

LL.: . . . .. ,_ __ 
0 ---

37 
>:""'-.·-.·~ 

~-· 

39 --·- Morie 12 and pack from - ... ,_ 
54 ~~.~ : : 2'-15' - --
587 

,,_ __ -. ..,..-

LuL. ~-·-· 10 .--·-- --· Schedule 80 PVC ICl'UD 

1196 
,:....,-·.-·.~ from 2.5'-14.5' --
i---

- Water at 12.S ft, no free phuc product . . . . -1-.o--encountered. ----
125 

~~-~ 

W-- ~till WH eDCOUDlcred dlll'ini drillina· 
J 

tC 
- 14.5 feet. Bottom cap -

- ...... 

- L2.Q_ -.n 

- - ..... 

.... :..zs._ -.c 

- - -

L1cL...: -:in -
Driller PARRA"IT-WOLFF. INC. Blown/Bailed Yield NIA Benconite Seal PeDcu - Logged By B.srABL Well Cuing _r__ Dia.~ IO 1-S' F"tlter Pack Qty. 4SOIJll 

Drilling Started 10fl2194 CuiqTypc Sclacdullt IO PVC F"tlter Pack Type Moriell....t~lc 

Drilling Completed l0fl2194 Well Screen _r__ Dia.~ IO 14.5' Static Water Level 361.56 MSL - Construction Completed l0fl2194 Screen Type Scbcdule IO PY~ Date l0fl2194 

Development Completed NIA Slot Size 0.020" Notes: AIW-209 WAS IN5l"AILED USING - Water Bearing Zone• 12.5'-14.5' Drilling Mud NIA HAND AUGEJUNG METHODS. 

Grout Type NIA 

- Form #wl-1e-l (02/90) 

r .e. wright environmental, inc. 

-



son. BORING LOG Boriaa No. AIW-210 Picr.omeler No. 

Client: MARTIN MARIETI' A CORPORATION Locaaioa AOC #5 FARRELL ROAD- SYRACUSE, NY - Project No: 95424 Phuc Tut SurfKc Elev. 380.99 Fr. Page 1 of 1 
u 

.c Overburden/Lithologic - - Well .c .. Well .. .. 
0 • .c II .. 

IL • M IL IL 0 CoostnJction IL • Construction • • ... IL • .J • • 
0 ... Description .., L Graphics 0 ... Details 

m -
T.O.C. Elev. 380.78 

- __a_ -~~~!'~ FEET __ ... ___ - ............... - n 
----------------------~--- --------- --------------------------·---·-------·· t:.T-~-~:::-: Coocre1e<O-O..S') •.· • .. g• Dia-au Boriq 

llr.-~-· - - .S'-0.15') I 0 
._, .-:-

Concrete c:ollar ~ .............. - SeMy Silt: Duk brown (7..SYJl 414), fim --- BclllOllite lea1 from 
- pined Ulld, aliptly mom (0.75'-14'). ~~ ..... l.5'-2.S' 

0 
i:---. ·-. ~-..:.... 

Schedule 80 PVC riMr .. --
4 r-"----·-- pipe from 0-3' 

LL- ... ( 

--:-.-.-:-- --
0 

~-.·-.·~ 

~-· --·- Morie 12 UDd pact from - ... -
~-=--."""":'" : 2..5'-lS' 

0 ---
.--. -. ..,... 

Ll.a...-
:..:__: _._ 

1n 
6 

r--·-
Schedule 80 PVC 1ereen --· : 
from 3'-15' ,:..,-·.-··.~ 

... 
--,_ __ 

- ..... . . . . 

Water at 13 ft. no free pbau product 
0 i---·-

--· - r"\encouotered. I 

'.Iill: Duk red (lOR 3/6), clayey, ' \ ' 1c l.J..L._ -
~tbered, moiat (14'-15'). I 0 Boaom c:ap 

- IS feet. 

- ,_ 

- l..2!L.: .,n 

- - -

- ~ .,, 

- - -

LJo_ -:in 

Driller PARRATI'-WOLFF. INC. Blown/Bailed Yield NIA Bcntonite Seal Pdlm 

- Logged By B.sTAHL Well Cuing .r__ Dia.~ to ~ Filter Pact Qty. 30011c 

Drilling Started 10/6194 CuingType Scbedule IO PVC Filter Pact Type Morion.....a-.t 

Drilling Completed 10/6194 - Well Screen .r__ Dia.~ to £__ Static Water Level 367.99 MSL 

Construction Completed 10/6194 Screen Type Schedule 80 PVC Date 10/6194 

Development Completed NIA Slot Size 0.020· Notes: - Water Bearing Zones 13'-15' Drilling Mud NIA 

Grout Type NIA 

- Form lwl...c-1 (02/90) 

r .e. wright environmental, inc. 

-



SOIL BORING LOG Borina No. VRW-201 Piczomcter No. 

Client: MARTIN MARIE'ITA CORPORATION Loca&ioa AOC /15 FARRELL ROAD-SYRACUSE, NY 
Project No: 95424 Phuc Tut: Surfac:c Elev. 381.02 IT. Page 1 of 1 

u 
r. Overburden/Lithologic ... - Well r. 

~ Well ~ 
~ 0 E r. II ~ 

IL • H IL IL 0 Construction IL • Construction • • • II. Description II. IL • .J Graphics • II. Details 0 .... L 0 
C!) -

T.O.C. Elev. 380.70 - _a_ Ground Surfa~ - FEET ---------------------------------------- ------ - ------- - n --·------------ --------- '-T·~-~:::: s··· i>i;~; &~- -------Cgas:mtc(O-O.S') ··:- • .. 1"'-··-· ·-.5'--0.9') I 9 
...., ....... 

Conc:n:te collar .................... - Sandy SUt· Dark brown (l .SYR. 4/4), fine 1--- Bcntonite lea.I from 1 • -2' 
- to medium pined and, aliptly mom .-. -.-. -

(0.9'-15'). 7 ~-.·-.·-:-=--- Schedule 80 PVC ri1er 
~~ . .:......,... pipe from 1-3' 

LL .. .. ,_ __ 
6 -----
11 

I:""'-.·-.·-:-=-
~-· ,_ ___ 

Morie 11 and pack from - ... -
20 ~~."'-:"' 2'-15' - --
136 

~~-~ 

~ ~-.·-. in >--·-
279 ~~- Schedule 80 PVC 1ercen - ,;...,-·.-·,..:....;- from 3'-15' --

- 724 --- ..... . . . . 
989 !:'-~-:--'" 

Water at 13.S ft, no free phaac product ---r-.-.-....... 
LLL.: 

encountered. 500 -· -· -·-· 
No till wa1 encountered during drilling. 1< 

Im= IS feet. J 
1136 Bouomcap 

-
-

- ..... 

- L2a....: ?n 

- - ..... 

- L2L ., .. 

- - -

L3.cL '1n -
Driller PARRATr-WOUT. INC. Blown/Bailed Yield NIA Bcntonite Seal Pdlm - Logged By B..sTAHL Well Ca1ing _ 4_" __ Dia. _ .. __ to _3• __ Filter Pick Qty. 350 ... 

Drilling Stlrtcd 10/11194 Casing Type Scbeclalc IO PVC Filter Pick Type Moricll ...t~t 

Drilling Completed 10/11194 Well Screen .£___ Dia.~ to u:_ Stltic Water Level 367.52 MSL - Construction Completed 10/11194 Scn:cn Type Scbeclalc IO PVC Date 10/11194 

Development Completed NIA Slot Siu 0.020· Notes: - Water Bearing Zones 13.5'-lS' Drilling Mud N/A 

Grout Type NIA 

- Form lwl-1e-l (02/90) 

r .e. wright environmental, inc. 

-



... 

-
-

-
-
-
-
-
-
-
-
-

-
-
-
-
-

son. BORING LOG Borins No. VR.W-202 Piewmetcr No. 

Client: MARTIN MARIETl'A CORPORATION Loeatioa AOC #5 FARRELL ROAD-SYRACUSE, NY 
Project No: 95424 Pbuo Tut Surface Elev. 379.59 FT. Page 1 of 1 

u 
r. .... Overburden/Lithologic ,.. - Well r. .... Well 0 • r. II .... .... . 

M IL IL 0 Construction IL • Construction IL e • ~II. Description II. IL • ..J Graphics • II. Details ..... L 0 
C!) 

T.O.C. Elev. 383.54 

Ground Surface n 

---------k',~=-=-=--=-=-~-----_-.s_; __ >-,,.----~-:~----.~-~--~-------_-_--_-_-_--_-_-_--~~ .. ------ :_._~ -;---------~~- +-U....---+!:::::~--------1 

Sudy Silt: Dark brown (1.SYR. 414), tine -- - BelllOnite meal from l '-2' 1· 

- to medium pained aand, lliptly moilt 147 .-. ~ .-

Co-75'-lSJ. ~-·=· ·=.· ·_-.. Schedule 80 PVC riser 
pipe from O.S-3' I 

-

llO..-

- . 
..J..5_ 

-

..2Q_ 

-

-25._ 

-

Water at 13.S ft, no free phue product 
encountered. 
No till wu encountered during drilling. 
\To- IS feet. 

Driller PARRA1T-WOLFF. INC. Blown/Bailed Yield 

I 

N/A 

49 

29 

45 

49 

339 

87 

LoggedBy =B=.S"l"~AHL~~-------~ Well Cuing _£__ Dia. 0.5' 

IOllOJ94 Casing Type Scbedule IO PVC 

---
!:--'-.·-.·~ 

1--·-

.--. -. .,-

~-. ·-. 
1--·-
,:...,-·.-·.~ 

---
,:...,-·.-·.~ 

to _3· __ 

Drilling Started 

Drilling Completed IOllOJ94 Well Screen _£__ Dia.~ toll:._ 

Construction Completed 

Development Completed 

Water Bearing Zones 

IOllOJ94 

N/A 

13.5'-IS' 

Screen Type Scbcdule IO PVC 

Slot Size 0.020· 

Drilling Mud N/A 

Grout Type N/A 

r .e. wright environmental, inc. 

..... 

-

..... 

-

-

Bentonite Seal 

Filter Pack Qty. 

Filter Pack Type 

Static Water Level 

< 

1n 

1( 

?n 

.,c; 

Date 

Notes: 

I 
' ' ! 

Morie 11 aand pack from ' 
2'-15' 

Schedule 80 PVC acreen 
i 

from 3'-15' 

Bouomcap 

' 

' 

3001ba 

Morie II aand J)llCl: 

MSL 

IOllOJ94 

Form #wl-ac-1 (02/90) 
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-

son. BORING LOG Baria1 No. VRW-203 Piaomecer No. 

C1iem: MARTIN MARIETl'A CORPORATION Loc.aioa AOC IS FARRELL R.OAD- SYRACUSE, NY 
Project No: 95424 

.&. .. .. . 
a. • 
~I&. 

-

-

UO-

-

w.___ 

-

l...2lL 

-

l.2.L.: 

FEET 

Tut 

Overburden/Lithologic 

Description 

----------------------------------------Sepdy Silt; Duk brown (1.5Yll 4/4), root 
fiben to -2 foet, - llllall round 
pebblea, fim to llllldium paiDlld and, 
aliptly mom (0-15'). 

Water at 13.5 ft. no free phuc product 
encountered. 

Surface Elev. 380.17 FT. Paae 1 or 1 
u - - Well .&. .. Well 0 • .&. • .. • H IL IL 0 Construction a. • Construction 

IL IL • .J Graphics • IL Details .... L c 
C!I 

T.O.C. Elev. 384.05 

------ ···-··-.-- - --------·----- +-U....n--+--------------------------.-.-,_,.. 
...................... .. .. 

459 ---
.-.~ 

~~·"':""'--

r-"-P-.-..... 

·-· -··-· ---
58 .,...:-. ·-.·.,...:... 

35 

68 

85 

22 

11 

..... -.-

--. -.. .,...... 
--·-
~.:._..:.... 

~-·.-··.~ 

t--·-

----. -. -. -. 

w.a_ 

3• Diameler Boring 

Concrete c:ollar 
BcDIOnite -1 from l'-2' 

Schedule 80 PVC ri1et 
pipe from 0.5-3' 

Morie #1 and pac:lr;: from 
2'-15' 

• Schedule 80 PVC acreen 
from 3'-15' 

,.... 

~ No till waa encountered durina drilliJll. 
\TD- 15 feet. i 466 

'---------------~ 
.Bollom c:ap 

...... 

...... 

?< 

Driller PARRA'IT-WOLFF. INC. Blown/Bailed Yield NIA BcDIOoile Seal 

Logged By =B=.S'r=~==--------- Well Casing ..£..__ Dia. 0.5' toL__ Filter Pack Qty . 350 ... 

Drilling Started 10/lor.M Casing Type Scbcdllle IO PVC Filter Pack Type Morie II and pa:t: 

Drilling Completed 10/lor.M Well Screen _4_· __ Dia.~ to~ Static Water Level 366.67 MSL 

Construction Completed 10/IOl94 Screen Type Scbcdllle IO PVC Date 10/IOl94 

Development Completed N/A Slot Sae o.mo-
Water Bearing Zones 13.5'-IS' Drilling Mud NIA 

Grout Type NIA 

Form #wl-1e-l (02/90) 

r .e. wright environmental, inc. 



son. BORING LOG J1ori11a No. VRW-204 Piewmeccr No. 

CliClll: MARTIN MARIETI'A CORPORATION Localioa AOC #5 FARRELL ROAD-SYRACUSE, NY - Proj«:t No: 95424 Pba• Tult Surface Elev. 381.04FT. Page 1 of 1 
u 

J:. Overburden/Lithologic 
,.. - Well J:. .... Well .... .... c • J:. II .... 

a. • M a. a. 0 Construction a. • Construction • • I&. a. • .J • • 
c I&. Description ..... L Graphics c I&. Details 

C!I 

T.O.C. Elev. 380.80 -
LlL Ground Surface FE£I' -...... --- - ------- - n ---------------------·------------------ - ......................... ---------·---------------------·--·----- -c.:c~·~-::: Concrete(().() .5 ') 8 • Diameter Bonne • .. • .. 

'"'-··-· - .5'--0.15') I 51 
....., .-.-

Concrete collar ~..__._ - Sandy Silt: Duk brown (1..SYR 414), tiJle --- BeDIODite -.I from l '-2' 
- to medium pained aand, alipdy moilt .-. -.-. ..... 

(0.75'-15'). 12 
i:--.·-.:'7'""-

Schedule 80 PVC riaer ---
6 

~ --..-. .......,... pipe from l '-3' - _j__ ... c -----
238 

.,...:-.·-.·~ 
~~· ----- Morie 11 aand pack from - ... -
I'-:~."'-:" 2'-15' 

114 ----. -. -""· .. 
1n lJ.a_ --·-- ~~. Schedule 80 PVC 1ereen 

. 
158 

,:...,-·.-·.~ from 3'-15' ------ -'-
Water at 12.5 ft, no free phaae product .... -

~-:--:-·~ encountered. --· 225 .:...,-·.-·.~ 

-
LlL: -· -· -· -· •< ~till was encountered duf'ine dl'illilli. 

= 15 feet. I Bottom cap 

~ 

- -
-

L.2lL 'In 

- - ..... 

.. 
..iL: '!( 

- - ..... 

- ~ µa_ 

Driller PARR.AIT-WOLFF, INC. Blown/Bailed Yield NIA Bentonite Seal Pdleta - Logged By B.sTAHL Well Casing .£..._ Dia . !:__ to 3_• __ Filter Pack Qty. SOOlba 

Drilling Started 10/12194 Caaing Type Schedule IO PVC Filter Pack Type Morie II and ~le 

.. Drilling Completed 10/12194 Well Screen .£..._ Dia.~ to ll:_ Static Water Level 368.54 MSL 

Construction Completed 10/12194 Screen Type Schedule IO PVC Date 10/12194 

Development Completed NIA Slot Siu 0.020· Notes: VR.W-204 - iD1llalled ullig band - Water Bearing Zones 12..5'-l.5' Drilling Mud NIA -iwmdhoda. 

Grout Type NIA 

- Fonn lwl-1e-l (02/90) 

r .e. wright environmental, inc. 
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.. 

son. BORJNO LOO aorm, No. VR.W-205 Piczometer No. 

Clicul: MARTIN MARIETTA CORPORATION Loe.boa AOC /15 FARRELL ROAD-SYRACUSE, NY 

Projeet No: 95424 Tulc Surface Elev. 380.99 FT. Page 1 of 1 

~ .. ... 
IL e 
~I&. 

Ground Surface FEET 

Overburden/Li tho logic 

Description 

,.. 
0 E 
M IL 
I&. IL 

--------------- - --------- ----------------------------------------Cogcmeco.-0.5') 
.5'-0.15') 

Sew!y Silt: Dark brown (1..SYll 4'/4), fim 
to IDlldium pained aaad, - -n 
rounded pcbblca, alipdy moilt 
(0.15'-15'). 

Watcr at 13.5 ft, no free pha1e produet 
encounrered. 
No till wa• encouolered durini drilling. 

"' 15 feet. 

3 

2 

2 

89 

27 

90 

Driller PARRATT-WOUT, INC, Blown/Bailed Yield NIA 

Logged By B.sfABL Well Casing .£...___ Dia. r._ 

Drilling Started IOfll/94 Casing Type Sc:hodale IO PVC 

Drilling Completed IOlll/94 Well Screen .£...___ Dia.~ 

Construction Completed IOllJ/94 Screen Type Sc:hodale IO PVC 

Development Completed NIA Slot Sae 0.020· 

W•ter Bearing Zones 13.5'-IS' Drilling Mud NIA 

Grout Type MIA 

u 
Well ~ 

~ II .. 
IL 0 Construction IL 

• .J Graphics • L 0 
C!I 

BcDIOoitc Seal 

to _3' __ Filter Pack Qty. 

Filter Pack Type 

toll:_ Static Water Level 

Date 

Notc•: 

r .e. wright environmental, inc • 

.. 
• • I&. 

Well 
Construction 

Details 

T.O.C. Elev. 380.52 

8" Diametcr Bonn, 
Concrete collar 
Benlonitc lcal from l '-2' 

Schedule 80 PVC ri1er 
pipe from l '-3' 

Morie # 1 und pack from 
2'-15' 

Schedule 80 PVC acrccn 
from 3'-15' 

Boaom cap 

PeDcu 

300119 

Morie II and ~t 

367.49 MSL 

lOfll/94 

Fonn lwl-1e-l (02/90) 



son. BORING LOG BoriDa No. VRW-206 Piezomder No. 

Clielll: MARTIN MARIE'ITA CORPORATION Loc:.aioa AOC 15 FARRELL ROAD-SYRACUSE, NY - Project No: 95424 Phue Tuk SurDco Elev. 380.99 FT. Page 1 of 1 
u 

... 
,/; .... Overburden/Lithologic ..... - Well ,/; .... Well .... a • ,/; .. .... 
IL • M a. a. a Construction IL • Construction • • • I&. Description I&. a. • ..J Graphics • I&. Details c " L a 

CD 

T.O.C. Elev. 380.69 -
_Q_ Ground Surface FEET n ·-------------- - --------- ---·-------··-----------·-·---·--------- -·-·-- o:.T·~·~=~ - ................. - -------------------------C!m!imtcc.o-0.5 ') .... • .. 8 • Diameter Borini 

\r. .. v .. I - • •::s~.75') ' 6 
...., .-.-

Concrete collar ....................... - $aw!y Silt• Duk brown (1.5YR. 414), fim ,_ __ 
BeDIOaite lea! from l '·2' - to medium pained and, .,_ anall .--.--. -. ,_ 

rounded pebblea, llighdy moilt I ~~:~ 

(0.75'-14.5'). 
,__ Schedule 80 PVC ri11:r 
t=-.~ . ..:_ pipe from l '-3' - LL..: .... c ,_ __ 

I --
i:-=~-~ 
~~· - ..... -.-

Morie 11 and pack from - ... -I ta-:~.~ : 2'-15' --

- 6 
..--. -. .,..-

l..uL ~-·- 1n ..... -·- -
--· Schedule 80 PVC 1ereen 
,:...,-·.-·.~ from 3'-15' -- ·. 

11 
i---

- .... : 
,_ - .._. __ 

-
Water at 13.5 ft, no free phaM product --..... -.-.-,- : 

w....: encountered. ·-· -·-· 1< 
~:Dark red (lOR 3/6), clayey, 

eathered, moillt (14.5'-15'). 
J 

122 Boaom cap 

• 15 feet. 

- ,_ 

-
L2£L .,n 

-
- ,_ 

- L2s.....:: .,., 

- - ,_ 

- l.J.a_ 'ln 

Driller PARRATT-WOLFF, INC. Blown/Bailed Yield NIA Benloaite Seal Pc1lda - Logged By B.srAHL Well Casing .£..__ Dia. r..._ to _ 3• __ Filter Pack Qty. 400Jba 

Drilling Started 10/11194 CaaingType Sc:J.lule IO PVC Filter Pack Type Morie 11 amd l!!!!lk 

- Drilling Completed 10/11194 Well Screen .£..__ Dia.~ to £__ Static Water Level 367.49 MSL 

Construction Completed 10/11194 Screen Type Sc:J.lule ao ~c Date 10/11194 

Development Completed NIA Slot Size 0.020· Not.es: - Water Bearing Zone• 13.5'-IS' Drilling Mud NIA 

Grout Type NIA 

- Form #wl-1e-l (02/90) 

r .e. wright environmental, inc. 

-



SOIL BORING LOG BoriJ1a No. VRW-207 Piczomctcr No. 

Clical: MARTIN MARIETI'A CORPORATION Localioa AOC IS FARRELL ROAD-SYRACUSE, NY - Project No: 95424 Pbue Tut SurfKe Elev. 381.03 FT. Page 1 of 1 

- I u 
.I; Overburden/Lithologic .... - Well .I; .. Well .. .. c • .I; .. .. 
IL • ... IL IL 0 Construction IL • Construction • • 14.. IL • ..J • • 
c 14.. Description ... L Graphics c 14.. Details 

C!t 

T.O.C. Elev. 380.63 -
-

LL Ground Surface FEET ---- -- - ------- - n ---------------------------------------- - --------- ---------------------------------------- '·T·~·~·:;_::: Cow:reteCO-O. 75') • .. ·.: .t s· Di.under Borina 
'"'-~-· •ft.75'-l') I 4 

-. . ......,... 
Concrete collar ..__._ ........... 

$owly Sj!t• Dark brown (1.5YR 414), fine --- BeDIOaite aeal from l '-2' 
- ID medium pined uod, lliabtly moill 21 .-. -.-. -

(l '-15'). ~~-~ 
Schedule 80 PVC mer --- 10 

~--,..-.-- pipe from l'-3' 

µ__ .. < 
10 

1---

--
":-"-.·-.·~ 

16 ~~· 
--·-- - ... - Morie #1 and pack from 

11 I-,__._~ 2'-15' 
--13 .,...:-.·-.·~ 

- Ll.0- -- µa_ >--·-
25 

-~. 
Schedule 80 PVC 1ereen 

99 
"-:-·.-·.~ from 3'-15' 
--

Water at 12 ft, no free phaae product 233 
i---

- >-- .... 
encountered. 1---6 .-_•_.._ 

2073 --· 
~-·.-·.~ 

- ~ 
..__._ ........... 

Lil->2500 \TD=- 15 feet. I Bouomc:ap 

- --
2Q__ ~ 

-
- -

- ..25_ .,< 

- - -

- ...3!L. 'ln 

Driller PARRATr-WOUT, INC. Blown/Bailed Yield NIA Bentonite Seal Pcllda - Logged By B..sTAHL Well Caaing .£...__ Dia. !.:__ ID ~ Filter Pack Qty. 4S0h 

Drilling Started lOllOl94 CaaingType Sc:badule IO PVC Filter Pack Type Moricfl--~t - Drilling Completed lOllOl94 Well Screen .£...__ Dia. r__ ID ~ Static: Water Level 369.03 MSL 

Construction Completed lOll0/94 Screen Type Sc:badule IO PVC Date lOll0/94 

- Development Completed NIA Slot Size o.o:zo· Noec1: 

Water Bearing Zones 12'-15' Drilling Mud NIA 

Grout Type NIA - Fonn #wl-1e-l (02/90) 

r .e. wright environmental, inc. 

-



son. BORING LOG J1oriDi No. VRW-208 Piczometer No. 

C1icol: MARTIN MARIETI'A CORPORATION LocalioG AOC 15 FARRELL ROAD-SYRACUSE, NY - Project No: 95424 Phue Tult Surface Elev. 381.04 Fr. Pap 1 of 1 

-
I 

I Q 
.r. 

~ I Overburden/Lithologic .... - Well .r. ~ Well ~ c • .r. II ~ 

a. • 
I 

M IL IL 0 Construction a. • Construction • • I&. IL • ..J • • 
c ... 

I Description ..... L Graphics c I&. Details 
C!I 

T.O.C. Eev. 380.67 -
LI- Ground Surface FE£I' - ------- n ----------·---- - --------- ---------------------------------------- -·---- ':.T·~·~=~ - 3-.-~&riq--·-···· 

Cooctete<0-0.5 ') ... • .. 
lr. .. v .. I - . ·- .5'-0.15') I ....., .-:-

0 ........... ~ Cooc:rete collar - Sudy Sjk• Duk brown (1.5YR. 4'14), fine f--- BclllOaile ... from l'-2' 
- to medium pained and, lliptly moilt -. -. ..,......,.. -

(0.75'-14.5'). ......-.·-.·.~ 
Schedule 80 PVC mer --3 

~----- pipe from l '-3' - LL ... 
f---

< 

--
3 

~-.·-.·~ 
~~· 

--·-- - ~-·.-·. ..... Morie 11 and pad: from 
~ ..................... 2'-15' --

-
3 

,,..:-.·-.·~ 

U!L- ~-·- 1n 
f--·-
~~. Schedule 80 PVC acreen 
~~-~ from 3'-15' ------ - ~~ -4 
,_._._ 

-
Waler at 13 .S ft, no free pha• product --;...,-·.-·.--=-=-

, encountered. , 
...li_ - !( e= Dark red (lOR 3/6), clayey, 

I 
0 Bottom cap 

cathered, moill (14.S'-15'). 
= lS feet. 

- ..... 

-
..2!}_ "'" 

- - -
- ..25_ ?( 

~ 

- - ..... 

- ...3Q_ '2n 

Driller PARRA.TI-WOLFF. INC. Blown/Bailed Yield NIA Bcatonite Seal Pelleu - Logged By B.sfABL Well Caaine .£..___ Dia.I.:__ to~ Ftltcr Pack Qty. 4001ba 

Drilling Started 10/6194 Casing Type Schedule IO PYC Filter Pack Type Morie II and ~t 

- Drilling Completed 10/6194 Well Screen .£..___ Dia.~ to !£___ Static Water Level 367.54 MSL 

Construction Completed 10/6194 Screen Type Scbodale IO PVC Date 10/6194 

Development Completed NIA Slot Siz.e o.mo- Notea: - Water Bearing Zones 13.5'-IS' Drilfine Mud NIA 

Grout Type NIA 

- Fonn #wl-llC-1 (02/90) 

r .e. wright environmental, inc. 

-



son. BORING LOG J1orina No. VRW-209 Piczomelcr No. 

Client: MARTIN MARIE'ITA CORPORATION Loca&ioa AOC #5 FARRELL ROAD- SYRACUSE, NY - Project No: 95424 Phue Tu.It Surface Elev. 381.01 FT. Page 1 of 1 
I u 

- r. Overburden/Lithologic ... - Well r. .. Well .. .. 0 • r. • .. 
IL • H .. .. 0 Construction IL • Construction • • • II. Description II. .. • .J Graphics • II. Details c .... L c 

CD 

T.O.C. Elev. 380.65 -
~ Ground Surface FEET - ------- - n ---------------------------------------- - ·-------- ---------------------------------------- ................ 

7-T·~-~::-~ Coocrete<0-0.5') • .. • .. 8 • Diameter BoriDJ 

'""-··-· - .5'-0.15') J ~ -~ 

-· -· ............ Concrete collar - Sandy Silt: Dark brown (I .5YR 41-4), 6m --- BcDIOaite ICal from l '-2' - pimd and, lliahtly moUt (0.75'-1-4.5'). ,........,....,........... -
~~-~ 

Scbedulo 80 PVC rieer --- 3 
.:..,:...,...:_._..:..,.. pipe from 1 '-3' 

LL. .... < 1-:-.-.-:-
~-

~-.·-.·~ 

~-· .... -.-- Morie 11 sand pack from - ... -
3 ~ -:-"-. "'-:"" 2'-15' --

!:"""-. - • ....-

L.llL- -·-·-·- 1n --·-- ~~. Schedule 80 PVC acreen 
.:-:-· .-· .~ from 3'-15' --
r---

- - . . . . -. 3 t:- :--:---:---

-
Water at 13.S ft, no free phaee product --· 

~---.~ 

Ll.S-
encountered. 

-· -· -· -· 1c 
~: Darlc red (lOR 3/6), clayey, Boaomcap 

eathered, moilt (14.S'-15'). I - IS feet. 

- --
l..20.- """ 

- - ,.... 

- L.25- """ 

- - >-

- LJ.o_ 11n 

Driller PARRATr-WOLFF, INC. Blown/Bailed Yield NIA Bcntonite Seal Pcllda - Logged By B.sl"AHL Well Caaing _£...__ Dia. !.:__ to _3' __ Ftlter Pack Qty. 300..,. 
Drilling Started IOl6J'H CaaingType Scbedulo IO PVC Filter Pack Type Moricll and~k 

- Drilling Completed IOl6194 Well Screen _ .. _. __ Dia.~ to ll:__ Static Water Level 367.Sl MSL 

Constniction Completed 10/619-4 Screen Type Scbedulo IO PVC Date 10/619-4 

Development Completed NIA Slot Sm 0.020· Note1: - Water Bearing Zone• 13.5'-15' Drilling Mud NIA 

Grout Type NIA 

- Form #wl-ac-1 (02/90) 

r .e. wright environmental, inc. 

-
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son. BORING LOG Borine No. VRW-210 Piczoaiecer No. 

Clicac MARTIN MARIETl'A CORPORATION Loca1ioG AOC #5 FARRELL ROAD-SYRACUSE, NY 
Project No: 95424 Tult SurfiM:e Elev. 380.31 Fl'. Page 1 of 1 

I u ,.. - Well .r; .... Well 0 I! .r; II .... Overburden/Lithologic 
M L L 0 Construction L • Construction • I&. L • ~ • 

Ground Surface 

-

-

Un_ 

-

LLL 

-

L20.-

-

L2L 

-

Description 

&Wii silt: M ii~ (7jn4i4>:•· --
clay, root fiben to - 1 feet, 10mO llDAll 
round pebblea, fine pinod, llipdy 
moilt (G-14.5 '). 

Water at 12.S ft, no free phaae product 
eocowuercd. 

Iill: Dark red (1 OR 3/6), clayey, 
~lhered, moist (14.5'-lS'). 

= IS feet. I 

.... L 
C!I 

------ r•y·~-~-- -
~---,~ 

-~-

4 ---
--·-
!<-:-·.-·.""'-:"" 

10 

i:;--. -. ·-:-
~~. 

IS 
,_ __ 

987 
,_ __ _ 

Driller PARRATT-WOI.FF, INC. Blown/Bailed Yield NIA 

Logged By ""B.,,.s'l'.........,:AllL=.__--------

Drilling Started 

Drilling Completed 

IOl7194 

Construction Completed 

Development Completed 

Water Bearing Zones 

IOl7194 

IOl7194 

NIA 

12.5'-IS' 

Well Casing _4_· __ Dia. 0.5' to _3• __ 

Caaing Type Scbedale IO PVC 

Well Screen _4_· __ Dia.:!:___ to~ 

Screen Type Scbedale IO PVC 

Slot Size 0.020· 

Drilling Mud NIA 

Grout Type NIA 

r .e. wright environmental, inc. 

Graphics 0 I&. Details 

T.O.C. Elev. 384.10 

+-...._n--+- ----- --- -- - -- -- -- ---- -.. 
8" Diameler Borina 

Bentooite Seal 

Filter Pack Qty. 

Filter Pack Type 

Static Water Level 

10 

t< 

Date 

Noeea: 

Concrete collar 
BelUOllite -1 from l'-2' 

Schedule 80 PVC riaer 
pipe from O.S'-3' 

Morie 11 Miid paclc from 
2'-15' 

Schedule 80 PVC 1ereen 
from 3'-15' 

Bottom cap 

350 ... 

Morie II and J!!Ck 

367.11 MSL 

IOl7194 

Fonn #wl-ac-1 (02/90) 



son. BORING LOG Boriuc No. VR.W-211 Piezomeccr No. 

Clieat: MARTIN MARIETTA CORPORATION Loc:.ooa AOC IS FARRELL ROAD- SYRACUSE, NY - Project No: 95424 Phue Tut Surface Elev. 379.55 Fr. Page 1 of 1 
a 

-
.I; .. Overburden/Lithologic ...... - Well .I; .. Well .. c • .I; • .. 
A. • H IL IL 0 Construction IL • Construction • • II. IL • ..J • • 
c I&. Description ..., L Graphics c I&. Details 

C!) 

T.O.C. Elev. 383.43 - _a_ Ground Surface FEET n ------------··· - ·-------- ---------------------------------------- ------ - . ------- - -------------------------,AIRJWl{().-0.5 ') • .. • .. 3" Diameter Boring 

1"'-··-· - -.5'-0.75'> I .:.., -~ Concrete collar ~~ - Sudy Silt· Dark brown (1.SYR. 414), fine --- Bemonite le.al from 1 • -2 • 
- to medium pined und, lliptly moill 0 .-. -.-. -

(0.15'-15'). ':""'-.·-.·~ 
Schedule 30 PVC riler --

- 0 
~;_..:.,.,~ pipe from 0.5'-3' 

µ___ ... .. -----
~~·-=-=-
~~· 

--·-- Morie 11 aand pack from - ... -4 
~~-~ 2'-15' 
--
...--. -. -

lUl-
...._,_._. 

~ --·-- 2396 
~-. 

Schedule 30 PVC acrecn 

Water at 11 ft, no free phaae product .:....,-· .-· .~ from 3'-15' --encountered. ---- 346 -.... - 12-46 
:- -;--:-·~ --· 
.:..,-·.-·.~ 
~~ 

.J.i_ , .. 
!\TD- 15 feet. I 140 Bottom cap -

- -

-
..2Q_ -,n 

- - -

- -15._ "" 

- - -

- ..3Q_ ~n 

Driller PARllAl:[-WOLFF, INC, Blown/Bailed Yield MIA BenlOllite Seal Pdlda - Logged By B.sTABL Well Cuing .£....__ Dia. 0.5' to ~ Filter Pack Qty. 350h 

Drilling Started 10/10/'94 CanngType Sdiedule IO PVC Filter Pack Type Morie 11 -- l!!!!<k - Drilling Completed 10/10/'94 Well Screen .£....__ Dia.~ to Y:__ Static Water Level 361.SS MSL 

Construction Completed 10/10/'94 Screen Type SdlCClalc IO PVC Date 10/10/'94 

Development Completed NIA Slot Size 0.020· Notes: - Water Bearing Zones 11'-IS' Drilling Mud N/A 

Grout Type N/!A 

- Form #wl-ac-1 (02/90) 

r .e. wright environmental, inc. 

-



son. BORING LOG BoriqNo. VRW-212 Piczomeccr No. 

Clicut: MAR.TIN MARIETI'A CORPORATION Location AOC IS FARRELL ROAD- SYRACUSE, NY - Projoc::t No: 95424 Phue Tu.le Surliico Elov. 379.54 FT. Pap 1 o( 1 
u 

-
.c ~ Overburden/LitholoJ?ic ..... - Well .c ~ Well ~ 0 • .c II ~ 

a. • H IL IL 0 Construction a. • Construction • • • ~ Description ~ a. • ..J Graphics • ~ Details c .., L c 
C!I 

T.O.C. Elov. 383.93 -
...Jl..._ Ground Surfaco FEET . ------- n 

--------------- . --------- ---------------------------------------- ................. . -------------------------As.bal1(0-0. 75') •.· • .. 8" Diamo1er ~ 
\r.-v•I - . -.75'-l') I 0 

....., 
-~ 

Coocrole collar ._ ............ - $endy Silt· Dart brown (l .SYR. 4/4), fino --- Bontonile loa1 from l '-2' 
- to medium pinod and, llipdy moilt .-. -.-. -

(l '-14.S'). 0 ~~:~ 
Scbedulo 80 PVC ri•r ----·._,.. pipe &om 0.5'-3' - ......s..._ ... < -----

0 
:-'-. ·-. -~ 
~-· --·-- Morio 11 and pack: from - ... -
-~~ 2'-15' 
--
.,...:-.·-.·~ 

~-·-· 
...lQ_ 1n --·-- 17 

~--. 
Schedule 80 PVC 1eroen 

.:....,-· .-· .~ from 3'-15' ------ -.... - ~ :--:-· -:--

-
Waler at 13.5 ft, no f'reo phue product --· 

:...,-·.-·.~ 

Ll.5-
r.. encountered. I 16 

1< 
~:Dark: rod (lOR 3/6), clayoy, 

' 
Bouomcap 

eatherod, moill (14.5'-15'). I = 15 feet. 

- --
~ ?n 

-
- -

- l..2L.. "" 

- - -
- ~ -:in 

Driller PARRA1T-WOLFF, INC. Blown/Bailed Yield MIA Bontonile Seal PdJcu - Logged By B.sTAHL Well Cuing .£....._ Dia. OS to ~ Ftl1er Pack: Qty. 32St. 

Drilling Started IOl10194 Cuing Type SdaalulD IO PVC Filler Pack: Type Morio II ....a 2!!<k 

- Drilling Compleled 10/10/94 Well Screen .£....._ Dia.~ to ~ Static Waler Level 366.04 MSL 

Consuuction Compleled IOllOl94 Screen Type Sc:hedale IO PVC Dale IOllOl94 

Development Comple1ed NIA Slot Size 0.020· Noces: - Waler Bearing Zones 13.5'-15' Drilling Mud NIA 

Grout Type NIA 

- Form lwl·tc·l (02/90) 

r .e. wright environmental, inc. 

-
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AOC#5 

February 1995 

Full-Scale Pilot Test Results 
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Ma.l"tin Mariem 
O"an. ~~r &. S•nsor Systclt'IA 
Po11 Oftic:e &ix ~84-0 Syr.i~~~=- NY 13:Ul-48.;0 

May a, 1995 

Mr. Robert W. Schick, PE 
Section Chief, Remedial Section 
Bureau of Western Remedial Action 
Division of Hazardous Waste Remediation 
New York State Department of Environmental Conservation 
50 Wolf Road 
Albany, New York 12233-7010 

RE: Farrell Road Plant 
Town of Geddes, Onondaga County, New 'fork 
Site No. 7-34-055 · · 
Full Scale Pilot Test Results -AOC #5 

Dear Mr. Schick: 

LOCKHEED lllAR1'1~ 

Please find enclosed a report describin'g the full-scalf! pilot test conducted between February 6 -
11 , 1995 in Area of Concem (AOC) #5 ~t the Farrell Road Plant. 

The enclosed report contains discussiqn on proj~t background. pilot test implementation, 
sampling and analysis, system inspection and testing, data analysis, and air emission assessment. 

The results of the full-scale pilot test indicate that act1.1el air emissions are lower than those initially 
modeled with theoretical data. During t~e pilot test, t/rle Soil Vapor Extraction (SVE) system was 
operated at full capacity. The loading rate after 5 days of operation was in full compliance with Air 
Guide-1 Annual Guideline Concentrations (AGC's) and Short Term GuideRne Concentrations 
(SGC's). 

Based on this information, Martin Marietta requests approval fer removal of the air emission 
controls (vapor phase carbon) from the SVE system. Martin Marietta is prepared to start the 
system upon receipt of the Department's approval to operate without air emission controls. 
Please find enclosed a completed appli~ation to Certificate to Operate the treatment system. 
This application includes all contaminants detected in the air stream during the full-scale pilot test. 

We would be available to meet with you at yo1.1r convenience to discuss the pilot test results in 
more detail. Martin Marietta looks forward to start-up of the IRM treatment system in AOC #5. 
Please contact either Pat Salvador (315) 456-3199 or. me (315) 456-6976 with any questions or if 
additional information is required. 

Sincerely, 

'n---- c'--)'-._~ 
Brian A. Kent, Manager 
Environment, Safety and Health 

Attachment 

c: Charles Branaugh, NYSD EC 
Director, Bureau of Environmental Exposure Investigations, NYSOEC 
Henriette Hamel - NYSDOH 
Michael Lesser· NYSDEC 
Ralph Manna - NYSDEC 
Virginia Robbins - Bond, Schoeneck & King 
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ftl .... ENVIRONMENT & 
l~U~I INFRASTRUCTURE 

May 4, 1995 

Patrick Salvador, P.E. 
Manin Marietta Corporation • EHS 
Electronics Park 
Building EP-5 Room H6 
Syracuse, New York 13221 

Re: Farrell Road Plant - AOC #5 Full-Scale Pilot !rest Results 
Towtl of Geddes, Onondaga County, New YJrk 

Dear Mr. Salvador: 

RUST E.nvironmimc 6' lnfn.muaure Inc. 
12 Metro Pule Ro~d 

Albany, NY 12205 
T~L (518) 458·13!.3 •FAX (518) 458-2472 

.Rust Environment & Infrastructure, of New York (Rust) is pleased to provide this summary repon 
on full scale pilot testing of the soil vapor extraction '(SVE) system at the Fonner Solvent Storage 
'an.le Area, which has been designated as Area of Conqem (AOC) # 5 at the Farrell Road Plant Site. 
The purpose of this letter is to document ~e operation, monitoring, and analytical data collected 
during the five day pilot test which was conducted b~een Februazy 6 - 11, 1995. The principal 
objective of this pilot test was to assess the operating ¥ emission rates from the SVE system. The 
testing determined that, during the initiaL 5-days of o~eration, the total volatile organic compound 
(VOC) concentrations ranged from approximately ~49 parts per million (ppm) to 1,386 ppm. 
Extraction' rates from soil were typically 80 standard ~ic feet per minute (SCFM) at a vacuum of 
S inches mercury (m-Hg). The SVE system operated ~er maximum conditions according to design 
specifications. 

PROJECT BACKGROUND 

The SVE system on which the pilot test was conducted :Was installed as an Interim Remedial Measure 
(IRM) for AOC #Sat the Farrell Road Plant in accoiidance with a New York State Department of 
Environmental Conservation (NYSDEC)-approvcdl IRM Work Plan. The SVE system was 
constructed by R.E. Wright Associates (REW) betw~ October and December, 1994. To obtain 
data useful for evaluating air emissions from full-sc~e operation of the system, Martin Marietta 
Corporation (MMC) proposed performance of a fiv~ day pilot test, during which time the system 
would be operated at its maximum capacit}r with temporary air emission controls. The pilot test was 
performed in accordance with a December 28, 1994 ~cope of work submitted to the NYSDEC by 
MMC and the subsequent approval letter dated January 9, 1995 from the NYSDEC {Appendix A). 
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Patrick Salvador, P.E. 
Page 2 
May4, 1995 

The SVE system layout is shown on Figur~ 1, and cons1sts of the following components: 

• 

• 

• 

• 

I 

12 vapor recovery wells (VRW) which are designated as VRW-1 through 'VR.W-12; 

10 passive air injection wells (AIW) which are designated as AIW-1 through AIW-10; 

piping manifold connecting the VRW wells to a SVE module located in a heated treatment 
building; and 

an SVE Module which consists of a Dilution Air Inlet valve, a Moisture Separator, an Air 
Filter, a positive displacement Blower, and an o~tlet silencer. .. 

I 

For the purpose of the pilot test, temporary epnssion convols were installed which consisted of two 
1800-pound vapor phase granular activated qa.rbon (GAq) adsorbers connected in series. The GAC 
adsorbers were placed outside the treatment building, and !:onnected between the SVE discharge pipe 
and the existing 25-foot discharge stack. : 

I 

PILOT TEST IMPLEMENTATION 
I 

Prior to initiation of the pilot test, the tempo~ air emiss~on controls described above were installed 
and an on-site lab was set up to perform analysis of air samples·. The temporary air emission control 
equipment is illustrated in Appendix B. The on-site lab equipment and procedures a.re described in 
Appendix C. The compounds of concern for '.the pilot test~were identified as those found either in the 
previous pre-design pilot test conducted on ~ne well or fi. und in soil samples from AOC #5, and are 
summarized in Appendix D, Table D-1. Tllese compo ds are: 

1, 1 ~dichloroethene 
ethyl benzene 
n-octane 
trichloroethene 

1, 1-dichloroethane i l ,1·dichloroethene 
methyl ethyl ketone (MEK) m thyl isobutyl ketone (MIBK) 
toluene 1, , I-trichloroethane 
xylenes (total) 

i 

The AOC #S pilot test was initiated on F~ruary 6, 1;995. During all or part of the pilot test, 
personnel were present on-site from MMC, ~SDEC, ~st, REW, and Environmental Restoration 
Services (ERS). Start-up work began at 12~00 noon o~n1February 6, 1995, 1995. Initially the SVE 
Blower was turned on with all VR.W valves;closed and Dilution Air Intake open. Minor piping 
and equipment complications were resolved during this ;stem check. At approximately 3 :00 pm all 
VRW valves, with the e.a:eption of VRW-207, were op@ed and S\!E operation began. VRW-207 
contained a layer oflight non-aqueous phase liquid (LNAJ.>L) and, as approved of by NYSDEC, this 



-
-
-
-
-
-
-
-
-

Patrick Salvador, P.E. 
Page3 
May4, 1995 

well was not placed on-line until later in the test. Thtt ~vE .J,.as operated and monitored through 
February 11, 1995, when the system was shut down and secUted. 

Air emission monitoring and data collection for the SVB. · :ysteIJlj was performed continuously for the 
first 30 hours of operation and during daytime periods (t;fically ~:00 am to 7:00 pm) throughout the 
pilot test. Operating data was summarized on daily fi'1d log tables. The operating data routinely 
collected on the SVE system airstream included flow r~te, vaeuum, temperature, relative humidity 
and photoionization detector (PID) readings from eac~ vapor pxtra.ction lateral as well as from the 
combined SVE airstream before the GAC ;units. PIO ~ata w~s collected from the combined SVE 
(''Pre-GAC"), from between the GAC adsor0ers ("Intenn~te-<jfAC") and after the secondary GAC 
adsorber ("Post-GAC"). Monitoring of the~ at the GA¢ adsor;ers was performed to evaluate GAC 
usage and to identify breakthrough. Typi~al operating md mQnitoring data tables for the SVE are 
summariZed in Appendix D, Tables D-2 thtough D-4. · 

SA:MPLING AND ANALYSIS 

Sampling ud analysis was performed in a,ccordance ~th ~ iNYSDEC-approved pilot test plan. 
Samples were collected in accordance with the Standard uperating Procedures (SOP) for field 

- sampling of SVE systems (Appendix C). · The samp$ng and analysis was perfonned for three 
purposes; 

-
-
-
-
-
-
-
-
-

1. 

2. 

3. 

Air Emissions Assessment .. Sampl~s were sub1P.itted' tp a commercial laboratory for VOC 
analysis. This data was used for calculation of air emis$ion rates and potential impacts. 

Operations Monitoring and Assessment - Samples were analyzed in an on-site lab to obtain 
operating and emissions data durin~ the test perlod . 

GAC Perjonnance Monitoring - Samples wer~Jollect~d and analyzed in the on-site lab to 
monitor for VOC breakthrough between and ~er the ~AC adsorbers and to assess GAC 
usage rates. 

Air Emissions Assessment 
Samples were collected and submitted tb Perfo~e ~ytical (referred to herein as the 
11 com.mercial lab") for analysis by Modified U~EPAMem¥ TO-L4. The modification of this method, 
which was detailed in the approved pilot test plan, co~isted ?f collecting samples in Tedlar bags 
rather than Summa canisters. Air samples were collected for cqmmercial lab analysis from the Pre
GAC sample port of the SVE airstream after;l, 8, and 24ihours ~f operation. Additionally, between 
February 7 through 11, 1995 one air sample was collecte~ each day from the pre-GAC airstrearn for. 
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Page4 
May 4, 1995 

VOC commercial laboratory analysis. Commercial laboratory analytical results for the pre-GAC 
airstream are summarized in Table 2. · 

Individual vapor extraction well air samples were collected throughout the pilot test and analyzed by 
the on-site lab and screened by PID. Results of monitoring of the individual laterals are summarized 
in Appencfjx D, Table D-5. A comparison of commercial lab, on-site lab, and PID data for Pre-GAC 
air samples from the SVE is presented in Appendix D, Table D-6. 

Operations Monitoring and Assessment . 
Samples were analyzed in an on-site lab using a portable Photovac Model 1OS-70 Gas 
Chromatograph which was calibrated to the pilot test chemicals of concern as listed in Appendix D, 
Table D-1. The instrument was operated in accordance with procedures described in the SOP 
(Appendix C). Data from the on·site lab was used during the pilot test to provide data on GAC 
performance and to aid in system adjustment to maximize voe removal rates. 

During pilot testing of the SVE syStem, air sampling for on-site lab analysis focused on the Pre-GAC 
airstream. During the first 24 hours of operation of the SVE system. Pre-GAC air samples were 
collected and analyzed in the on-site lab on an hourly ba~is. For the remainder of SVE operations, 
Pre-OAC samples were collected three to five times daily for analysis by the on-site lab. In order to 
assess variations in vapor concentrations between individual VE wells and to provide a basis for 
balancing and optimizing VOC removal by the SVE system, samples from the individual VE wells 
were collected for analysis by the on-site lab and screened with the PID on February 8 and 10, 199 5 

On February 6 and 7, 1995, vapor extraction· well VRW-7 remained entirely closed as approved by 
NYSDEC in order to prevent extraction from this well que the presence LNAPL. VRW-207 was 
gradually opened on February 8, 1995 and no significant increase in vapor concentrations was 
observed in the Pre-GAC airstream. ' 

GAC Performance Monitoring 
During the first 24 hours of operation of the SVE system, samples were collected periodically from 
the Intennediate-GAC and Posc-GAC sample pons and analyzed m the on-site lab. For the remainder 
of the pilot test, samples were collected oni at least a d$1.y ba:sis from the Intermediate-GAC and 
Post-GAC sample ports and analyzed in the on-site lab. . 

The sampling results for GAC indicated ini excess of 99% voe removal by the primary GAC 
adsorber. A1 the conclusion of the pilot test, removal rates by the primary GAC adsorber had begun 
to decline slightly, but remained in excess of 95%. 
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~y 4, 1995 

SYSTEM INSPECTION AND T~STING 

In addition to the sampling and chemical ~ysis perfoFed on the SVE airstream, components of 
the system were inspected and wellhead data[was collect~ The SVE system was found to be sealed 
with the exception of two vacuum lea.ks at wells, whiGh were repaired on February 9, 1995. The 
individual extraction and air injection wells ~ere also te~ed for vacuum. The vacuums observed at 
the VR.W wellheads were equal to that indicated by ga$es on the manifold. The air injection wells 
all exhibited a vacuum. which indicates positive flo~l of air into the soil. Although a rigorous 
assessment of the connection of vacuum bet'feen the we~s was beyond the scope of this project, the 
data strongly suggest that the extractionfmj~on well srstem maintaineQ ~ VaCl:lum throughout the 
entire area of soils being treated. Vacuum readings measqred at individual wells on February 9, 199 5 
are shown on Figure 1. · 

The SVE system was balanced on F ebruax;t 9, 1995. Balancing was completed in accordance with 
the SOP for SVE balancing (Appendix C). :The purpo~ of balancing the system is to maximize the 
VOC removal from the system. This is accomplished,by reducing the extraction rate from wells 
which exhibit lower concentrations ofVOC~ and increasing extraction rates from those wells which 
exhibit higher VOC concentrations. The data calculated for the February 9, 1995 balancing of the 
SVE is summarized in Appendix D, Table P-7. 

One additional subject which was investigated duruig the course of the field work was the 
performance of the blower in this applica~~n. From tWe start of the test, it was necessary to leave 
the air dilution valve open, such that dilution ~was brou$Jit in at a nominal 2: 1 ratio with soil vapor. 
Attempting to extract additional soil vap<?r beyo~ ~proximately 80 SCFM resulted in excess 
vacuum on the blower inlet, which in tum tripped the highlvacu1,1II1 switch and shut down the blower. 

I 

Based on a review of the blower and mo~or specifiC3itions and on consultation with the blower 
supplier, it was determined that it would eventually b~ appropriate to adjust the blower drive to 
reduce its speed. The net result would be lo~er intake of dilution air and a better ability to fine tune 
the extraction rate. This change would not ~wever incrfase the soil vapor extraction rate, it would 
merely reduce the dilution air flow. The extr3.ction rate is !limited by the soil conditions, groundwater 
levels, and well construction and placement rather than any above-ground piping or mechanical 
components. 

DATA ANALYSIS 

The SVE system was operated 24 hours a ~y between ~ebrua.ry 6 and 11, 1995 and no mechanical 
or equipment malfunctions occurred. As indlcated on th~ O&M data summary tables (Appendix D, 
Tables D-2, D-3, and D-4), the system effectively recovered soil vapor from each vapor extraction 
well. Condensate water was observed in several vapor extraction well laterals located within the 
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treatment building. While water was encouniered in thes~ laterals, no water was collected within the 
moisture separator tank throughout the pilot test. : 

Pre-O~C samples from the SVE system airstream were collected and analyzed by the on-site and the 
commercial lab and were screened by PID. The PID was.obseived to consistently underestimate the 
VOC level in the airstream. This discrepancy resulted, from two factors. First. the VOCs in the 
airstream varied in their response factor from the isobutylene gas used to calibrate the PID. Second, 
the on-site and commercial lab analysis measured spec~c VOCs only, whereas the PID responded 
to all voes in the air which have an iomzation potenti~ below approximately 10.2 electron volts. 
Comparison of the data is presented in Appendix D, Tables D - 5, and is.s.~mmarized as follows: 

PID 
On-site lab 
Commercial lab 

Average 
240 ppm 
527ppm 
762 ppm 

Range 
19'5 • 280 ppm 
230 - 1,600 ppm 
349 - 1,386 ppm 

Individual soil vapor extraction wells were; simultaneo~sly screened with the PIO and sampled for 
analysis by the on-site lab. Results from the simultaneou$ sampling are shown in Appendix D, Table 
D-5. The discrepancy between voe concentration indicated by PID and the on-site lab is due to the 
two factors discussed in the preceding paragraph. 

The SVE system was balanced on February 9, 1995. Balancing was completed in accordance with 
the SOP for SVE balancing (Appendix C). , The purpose of balancing the system was to maximize 
VOC removal from the system. Balancing .was accomplished by reducing the extraction rate from 
wells which exhibited lower concentrations ofVOCs and h:tcreasing extraction rates from those wells 
which exhibited higher VOC concentrations. The data c~culated for the February 9, 1995 balancing 
of the SVE is summarized in Appendix D, Table D - 7:. Preliminary on-site laboratory analytical 
results, average air flow rates, and system operation data collected on February 8, 1995 from 
individual wells were utilized to calculate the desired rei:overy rates from the individual soil vapor 
extraction wells. Air flow rates on indiVidual wells: were then throttled as indicated by the 
calculations to a balance which would maximize the VQC extraction rate. Due to the presence of 
water in several extraction wells, concentj-ations varie4 significantly before and after balancing. 
Additionally, air velocity readings varied and! were sometimes difficult to obtain due to the presence 
of water in the laterals. 

Pre-GAC samples were collected for commercial laboratotY, analysis by modified EPA Method T0-14 
at 1, 8, and 24 hours after stan-up and on each subsequent day of the pilot test. Commercial 
laboratory analysis of these samples (Table 2) indicated that the highest concentration was observed 
after I hour of continuous SVE operation. VOC concentrations decreased with continuing SVE 
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operation. The on-site laboratory analytical tesults corre~ated well 'With the commercial laboratory 
samples collected simultaneously. The first ~d second·s~ples collected for laboratory analysis (1 
hour and 8 hour, respectively) were signifi~tly higher f~ the corresponding on-site laboratory 
analytical samples. The presence of high concentrations of /YOC compounds such as 1, 1, 1-TCA and 
toluene were typically above the linear range of the detecto~ employed with the on-site laboratory and 
were therefore estimated. Similarly, very low concentrations of VOC compounds such as 
trichloroethene, 1, 1-dichloroethene, and dichloroethane ~re typically below the linear range of the 
on-site laboratory and were also estimated. The commerc~ laboratory is capable of lower detection 
limits and is more accurate at higher concentrations th*11 the on-site lab since the GC used in a 
commercial laboratory contaios a larger cohmm than the ~ used in the on-~t~ lab. The conunercial 
lab is also better able to positively identify some compo;unds since the commercial lab uses a GC 
coupled to a mass spectroscope (GC/MS). 

AIR EMISSION ASSESSMENT 

Analytical data on operating emission rates for the SVE ~ere obtained throughout the course of the 
pilot test. The data allow assessment of operating emiss~on rates once the system is placed on-line 
for long term operation. From the pilot test. data, the coinbined SVE concentration of total VOCs 
and selected individual compounds were pl,otted versu~ operating time (Appendix E). Based on 
trends observed in Appendix E, Figure 2, air concentratj.ons upon reactivation of the system were 
projected. These projected operating air c.oncentratip~s are expected to occur shortly after the 
system equilibrates, and, therefore provide a worst-case ~asis for air emission assessment. Ground 
level air quality concentrations which wo~d result rror, projected operating air emissions were 
estimated by O'Brien & Gere Engineers, Inc. using the; Industrial Source Complex~Short Tenn, 
Version 2 (ISCST2) model for all compounds detected dUJ/ing this pilot test. Projected operating air 
emission rates for the compounds detected'. during this pilot srudy are summarized in Table 1 A 
description of the ISCST2 model including results are auached as Appendix F to this report. 

As a conservative first approach, the projected operating ~ssions obtained from the pilot test were 
used as the ISCST2 model input. in order to es~te 1-hour and annual average impact 
concentrations. In the event these projected emiss~ons resulted in annual average impact 
concentrations ofa chemical above its corresponding AGC( then the projected emission rate obtained 
from the pilot test was ''annualized'\ to re±lect the orderly ,1ciecay of emissions that are expected from 
the SVE system over time. For example, using the experimental rate constant for emissions decay 
observed during the pilot test, the annual ,rate ·of dec4y of 1, 2-dichloroethene (1,2-DCE) was 
extrapolated, and the total quantity of 1,2-DCE ~expect~d to be removed in 1 year was estimated . 
This quantity of 1, 2-DCE was then "annualized'", by di~ding the quantity by 24 hours per day and 
365 days per year. This "annualized" hour~y en$sion rate was then re-entered into the model and 
revised annual impact concentrations estimated .. 
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Based on the ISCST2 model analysis, the~ short tc=rm and annual impact for each compound 
detected in the off-gas during this pilot test' was less than its corresponding NYSDEC Short Term 
Guideline Concentration (SGC) and Annu~ Guideline Concentration (AGC) as listed in Air Guide 
J .. Appendix C (1991). Air emission rates as well as· corresponding SGC and AGC values are 
summarized on Table 1. 

CONCLUSIONS 

The SVE system effectively extracts soil vapors from the former Solvent Storage Tank Area in 
general accordance with the IRM objective .. The soil vapor flow rate is llinited by soil permeability 
to approximately 80 SCF'M. Analytical samp~es collected from the pre-GAC airstream during the five 
day pilot t~st indicate that average total vpc concentrJtions were approximately 780 ppm. The 
highest compounds detected were toluene and 1, 1, 1-TCA at average concentrations of 3 3 O and 3 60 
ppm, respectively. 

The maximum 1-hour and annual impact co*centrations for the 9 chemicals observed to be present 
in the air discharge during the pilot test af'e summarized in Table I. As shown in Table I, the 
maximum 1-hour and annual off-site ambient air quality impacts for all 9 compounds are below their 
corresponding SGCs and AGCs, respectively. Since the 'sVE air emissions at AOC#S demonstrate 
compliance with Air Guide· l air quality criteria, air emission controls will not be necessary for the 
treatment o.f SVE off-gas. 

Please call me at (518) 458-1313 if you have any questi()nS. 

Sincerely, 

~~ 
Alan W. Tavenner, P.E. 
Senior Envirorunental Engineer 
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ocooos 
lA .=;p .. '\ SAMPLE NO • 

Lab Code: AES Cas~ No .. : cBL~~Q6 SAS ~le.: SOO No.: A!W204 

Lab Sampl~ ID: A!W204 

Sample wt:/·tol: .005 ~..b File ID: 02939 

:r:.ev~l: 9/27/~5 

D~:~ .~ ... '"!a ly=et.i: 10 I 7 / 95 

col ullU"'. : (~~ad~/ cap) c;;..2 Oil·.'.ticn F:=t•:~or: 

CAS NO. co:-!i?onN~ 
CONCENTRATION Ut~ITS: 
(ug/L c~ ug/!<g) MC/L 

74-87-3-------0:h.loromathane 
74-8 3-9- - - - -- -sr"momet:ha:.1.e 
7~-0l-4----- - -'7i:1yl Chlv:::id·~ 
7~-00-3-------Cblor~echan~ 
75-09-2- - - - - --~·let.hylen:= Chloride 
7:5--63-4 - - - - -- -Trichlorofluoromethane 
75-35-4-------l,l-Dichloroethe~a 
7~-34-3-------l,l-Dichloroethane 

156-60-5-----~-1,2-Dichlo=oe~hene-trans~ 
155-59-2-------1,2-Dichloroethene-cis 
74-97-5-------Bromochlcroin~thane 

I 67-56-3-------Chlorofcrm 
107-0G-2-------1,2-oi~hlcrcet!'la:le I 
7:.-ss-s- -- - - - -~'-, 1, 1-·rri:;hloroethane ! 
5 .; ·• 2 3 - s - - - - - - -Carbon Tet rachlcride -----7:: - 2 7 -4 - - ·- - - - - Ercr.1c1di :hlcrc:tietha!le _____ j 
7;i-E 7·· 5- -- - - - -: , 2-D.i..chlorcuroca.:ie 1 

- - ·-1. ! 10·::€"!.-01.-5--- -- - -cis-1. 3-Dichlo~oprcp~~e 
~ 7 4 - 9 a - 3 - - - - - - - r::iibromo-r:ethanc --, 
i 7·J-O :t -6 - - - - - - -Trichlcrce~hs..1_e ________ ,,, 

12 ·i -4 3 -1- - - - - - -Dibrcrr.cchloro~etba..T'le -----7)-0 o -5 ·· - - ·· - - -1, :. , 2-'!'richlo::oe!:hane 1 
7~ -·13 - 2 - - - - - - -3-:..'1.::P.n!! I 

llOCE:-02-6-------trans-1,3-.:Jicbloropropene I 
: 75-2=:-2-------!3rc~mcfoi:m _, 
I l '2 7-.l. 3 -•i - - - - - - -Tetra1:hlor~:..et:::.1?.ne I ------i 7 7 - J ~ - ~ - - - - - - - ::. ; 1. , 2 .· ::? -7~': ::ac !11 ~-==~.!:than:~ , -; 

' -----·--! ·10·;.·qG-3--- ----To:.uen~ 
'.i. :.: <1-·9 o - 7 - - - - - - - r:t ~ .. o::'.>!:i.::nz::::a ---· --~ 63 ~~ -:-J-0- - - - - ·· -!. : J.. .. :.; 2-t:o::t.l·a:.:!1 l·ox-c·r:~ .. ~-ianc -~ 
1. Qt) -·;1-··! - - - - - - - ~t: ~:.V" !.b1~!'..Z!:r..-= ; . -----·- --------' 
~-- ~ < -.': ·2 - s - - - -· - - __ :,;:;::..-:: .. :~;-~-~ 

lJ 3 ::- -2~~ -1- - - .... - - -:;:~l !.£;·1.~~s Tt'"::~~~---------. 
10 r; -4 6 - 7 - - - - - - -1. I 4 - Dich..1 ~l.-(JbanzP!:-:..:?. 

Si~: -so·-:.- - - - - - -~, 7:-rJi!:t.lor'"JOen::.;t=-71:! 
75 ··7l-e- - - - - - -Dich'..o~cdi f luo?:"c;::etbone 

s ;;~ -2 o -i - - - - - - · ~, .:-o:Lc1'll -:·.::-op:.·urana 
55.~ -sa-6 - - - - - - -: , 1.-Dict1.lc:c:-:. ·1.-p:-cp~m~----

J.0000. 
10000. 
lOOCO. 
lij1jQJ. 

5000. 
SOQJ. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
SOCJ. 

7i0GG. 
50vG 
SJC:J. 
SJ00 . 
5000. 
SOC,G. 
soco. 
soco. 
SOC!J. 
5000. 
SIJGO. 
SOGu. 
SOCG. 
snn.J. 

97VC.( . 
5'JG(.. 
5•J0 :· 

19•.}(:J. 
s \. .~ .:. . 

12GJC.) . 
s~~>.:,. 

5·.)': L·. 
11JCC0. 

st.:.:.~ . 
SO·~ l:1

• 

1000.00 

Q 

u 
u 
u 
1J 
u 

I TJ 
u 
u 
u 
u 
u 
u 
u 

lU 
! TJ 
lu 
iu 
lu . 
1g 
lu 
lu 
I•• 1u .u 
: .. 
I '..J 

' 
; iJ 
! 1J 
! 

.,. ... 
•.; 

B 
u 
u 
u 
u 
u 
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·OG"CC06 
lA SPA SAMPLE NO. 

VOLATILE: ORGANICS ANALYSIS DATA SHEET 

.1al:> Name : AES Contract: 

Lab Code: AES Case No.: BBL9506 SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: .005 (g/mL) uL 

Level: (low/med) LOW 

t Moisture: not dee. 100. 

Column: (pack/cap) CAP 

AIW204 

SDG No.: AIW204 

Lab Sample ID: AIW204 

Lab File ID: 02939 

Date Received: 9/27/95 

Date Analyzed: 10/ 7/95 

Dilution Factor: 1000.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg} MG/L Q 

96-18-4-------1,2,3-Trichloropropane 5000. u 
142-28-9-------1,3-0ichloropropane 5000. u 
106-93-4-------Ethylene Oibromide. (EDB}_ 5000. u 

98-82-8-------Isopropylbenzene 5000. u 
103-65-1-------n-Propylbenzene 5000. u 
108-86-1-------Bromobenzene 5000. u 
108-67-8-------1,3,5-Trimethylbenzene 5000. u 

95-49-8-------2-Chlorotoluene 5000. u 
106-43-4-------4-Chlorotoluene 5000. u 

98-06-6-------tert-Butylbenzene 5000. u 
95-63-6-------1,2,4-Trimethylbenzene 5000. - u 

135-98-8-------sec-Butylbenzene 5000. u 
99-87-6-------p-Cymene 5000. u 

541-73-1-------1,3-0ichlorobenzene 5000. u 
104--51-8---- ---n-Butylbenzene 5000. u 
120-a2-1-------1,2,4-Trichlorobenzene 20000. u 
91-20-3-------Napht~.alene 5000. u 
87-61-6-------1,2,3-Trichlorobenzene 20000. u 
96-12-8-------1,2-dibromo-3-chloro-Propane 50000. u 
87-68-3-------Hexachlorobutadiene 20000 . u 

FORM I VOA 1/87 Rev. 



-
-
-
-
-
-
-
-
-
-
-
• 

··~ : 

-
-
-
-
• 

-
.. 

OOOf:07 
lE EPA SAMPLE NO. 

"'olC!.AT!!..:=: O~G .. ~i:C3 ~1ALYSZS ~)L·r;. SFi:'ET 
·.c~:::"A':'I-;.:"E!.;.{ rr~rr:~:=:.o CC!'"':?Ct:"'KJ";S 

'Lab Narr:.: : ;i..ES Cont:::::ac:.: 

Lab Ced:: !-..ES C~se- :~c. : 33~:.750€ SAS No. : sro u.::.: A!w204 

Mat.ri;-:: (soilh:at.er) w~.r::·a~ 

Sample wt/vol: .005 

Level: ( 1. OW/ m~d ·~ !.0'•1 

% Moistu::-e: not dee. l ~ t) • 

Colutnr..: 

Number T!Cs fc·und: 0 

CAS NUM3:a:R 

( g/mL) J.&!I.. 

Lcb Sarnpl~ ID: AIW~04 

Lab File ID: 02939 

9/':.7/'35 

De:::~ Ac.alyzec: 10/ 7 /95 

Dilut:icn Fa:.:~or: 

COI~·:ENTR.~":'ION UNTTS: 
(ug/.r.. or ug/!<g) MG/L 

EST. 

1000.00 

CONC. Q 
=•===s==~==~===• =======·==~~~~-~=-~=--=·=-1- .... ~~=-= :============= ===== 

"I I 
I -. ! 

2. : 

3 . I 4. 
s. I 6. 
7. 
8. 
9. . 

10. 
I 

1· 11.. I I 12. I r I 

l.3. I I. - I 
l.4. I I I 

15 . I _, ! 
l.6. -1 ! 

I 
17. I I 

I ' I 
18. I 

! I 

- - -~ 
l.9. j 

2<' 1- ' u • -
I~ 2:.. ; . 

' 22. i i 
23·. . I -· . I 

24. I 
I 

--- i ; 
25. I i -2'" i 0. I - i 27. i 

I 
I 

29. -----------3 (i. 
! . ----· --·-·------------. ------' ·---· i 

---------------------·-i ----- ---------1---, 
_______ F_<J_R.:_'_4 ··-r-·-v·-,:;;.. --·-: l.C · · -------1i_s_7_R_e_v . 
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lA Sl?A SAMPLZ NO. 
VOLATILE OP.·~;.~-r:<:S -~:At.YS!!:I DATA SHEET 

AIW206 
· .. ab Name : AE:S Contrac:: 

Lab Cede : AES C3.Sa ~:ro. : EE!:..9506 S~ No. : S:CG ?In. : AIW2 o.; 

Lab SaL?:ple IC: AIW206 

Sample ;,;t hr~ 1 : Lab Fil~ In: 0:986 

Level: ~~t~ Received: 9/27/95 

t MOistur~: net dee. 100. Date Analyzed: lO/ll/95 

Colurru-..: (pack/cap) CAP Dilution F3.ctor: 

CAS ~10 . COMPCUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/L ,--:-

1 
74-87-3-------Chloromethane 
74-83-9- -- - -- -Brci:nornethans 

---------------~ 7 5 ·· o l -4: - - - - - - -Vinyl Chlo:ride __________ _ 
75-00-3-------Chloroethane 

------------------~ 7 5 - O 9- 2 - - - - - - -He thy lane Chlo rids __________ _ 
7~-69-4-------Trichlorofluorcmethane ---75-35-4- - - - - - -1, J.-DichJ.orcethene -----75-34-3-------1,i-Dichloroethane _____ _ 

156-60-5-------1,2-oichloroethene-trans 
15€-59-2- --- ---1, 2.-Dichlorcethene-cis -, 

7 4 - 9 7 - 5 - - - - - ---Bromocr..lcromethane · ------67-66-3-- - - - - -\.!1lorof·:>rm 
l.C7-C6-2---- - - -~, 2-Dichlorcethane : 

7J.-55-6-- --- - ··l, 1., l.-T·cichloroethane --, 
56-23-5-------carbon Tetrachloride 1 
75-27-4-------9romodichloromsthana ----. 78-87-5-------1,2-Dichloropropane 

i1006l-Ol-5-------cis-l.,3-Dichloropropene i 74-95-3-------Dibromo~ethane _____________ _ 
I i9-0l-6-------Trich:.orcethene 
i 12·1 -48 -1.- - - - - - -Dibromochloromethane _____ I 
! 79-C0-5-------l,1,2-Trichlcroet:tane 1. 

7:-43-2-------aenzene 
1 10 C6: -02 -6- - - - - - -tr,~ns-1,:? -Dic!"!l~::o'frC'pen;·; __ j 

7 ::5 - 2 s -2 - - - - - - - .·:rot:loZ o cm --.,.-----------i! 
l.2 7-18 -4- - - - - - -'I'et:rachl'"'rc::t:1ane --------1 7j-34-5- - - - - - -1, J .• z .· 2-Tetra::hloroethan~ 
ioa-ss-3-------ToluQ~~ -1 --------------------· 1oa-9o -7- - - - - - - ::h1.orob.r::1zene 
6Z,1-20-6- - - - - - <, 1, 1, 2-tet::-achlcroechane 

13~ :-:?•J-7-------;~y'.e::::es (~:.:.1i:al) 

l ·J: -4€ - 7 - - - - - - - : . 4-l:'i 1.:l11-c:::o.benze~~ , 
9~-50-1-- -- - --l, 2 -Di.chlorcbenz~·= -i 
7 S-7J. ··8 - - - - - - -Di.chlor.odi!luor•::rr:si:han.e --i 

59.; -20 -7- - - - - - -:J, 2-0:..::hl·:>rcprooa~e ! 
:6 ;-58-6-- - - - ·· -1, 1-D~chlc·::.:-1-propene_-=: 

10000. 
10000. 
lCOOO. 
10000. 

5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
soc.;. 

98000. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
SiJCO. 
5000 . 
50{;0. 
5000. 
50CJ. 

:2300GO. 
SOGO. 
5000. 

6400C:. 
c:::" r '"' -· •./ \,.l\,J. 

19(JJ(.:). - .,,... """ 
,:J •..i '.,.;'..I • 

50(;0. 
lO:)C :; . 
soc.::. 
500(.i. 

1000.00 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
TJ 

u 
u 
u 
u 
u 

1u u 
u 
u 
cr 
u 

1U 
iu 
I E 
lu 
lu 
l 

I 
I 

! TJ 
: 

!u 
iu 
iu 
iu 
iU 
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OCOC09 
ZPA. SAMPLE NO. 

AIW206 

Lab Code: ).E3 SDG 1:;..i. : A!W.2 04 

Lab Sampl~ ID: AIW206 

Sam:pl·: wt/vol: . oas \g/c:.L) uL Lab File ID: D~966 

Lev~l: 

t Moist\:..!::'~: :tct de-::. 1Ct1. Date .~3.lyzed: 10/11/95 

Col utm:: (;ack.,' cap) CM D::.lut:ior! Fact<:i:-: 

O.S ~m. CCEPOUND 
CONCENr!a..TION UNITS : 
(ug/L o~ ug/Kg) MG/L 

96-18-4-------1,2,3-Trichlorcpropane __ _ 
142-28-9-------!.,3-Dichloropropane 
106-93-4- - - - - - -Ethyle.."1: Dibrom:..de (E:CBJ 

Sa-82-8-------·Iscpropylbenzene ______ _ 
103-65-1-------n-Propylbenzene 
1013-86-1-- -- - - -Brcrnobez1zene 

----------------------103 - 67 - 8 - - - - - - - l, 3, S~Trimethylbenzene __ _ 
9~-49-8-----~-~-Ghlorotolue.."le 

106-43-4-------4.-Chlorotolue:ie 
93-06-6-- - -·-- -ter~-Butylbenzene 
95-63-6-------1,2,4-Trimethylbenzene __ _ 
135-98-8-------sec-Sutylb~=zene ___________ _ 
99-07-6-------p-<::yman~,._---....-------------------------

54~-73-1-- - --- -:, 2-Dichlorobe..~zene 
1o·1 - 5 !. - e - - - - - - - n -Eu t ';l lbenz ene ____________ _ 
120-82-1-------1,2,4-Trichlorobenzene . 

5:1.-20-3-------Haphthalene ~ · I 
a1-01-6-------1,2,:;--rrich.lorobenz::r..~ I 

5000. 
SiJGO. 
5000. 
5000 .. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
5000. 
SOCG. 
5000. 

20000. 
5CCO. 

2000•}. 
500CO. 
2\; no:;. 

1000.00 

Q 

u 
TJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

·U 
U' 
u 
u 
u 
u 
u 95-12-8-------l,2-dibro~o-3-~hloro-Pronane! 

a ·7 -:-G 8-3 - - - - - - - Re:·:achl.-:;rc:C11ta.dien:a .. Ii 

-~------------------------::::.: ___ ---_- -----------------I cr 

FORM ! VO."\ l/87 Rev. 
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OGGO.iO 
lE E~ A SAMP!..E NO . 

VO!..."-..T!LE: oaGAN!CS A!TALYS!S DATA SHEET 
'tl:.J:ITA':':~rE:!.Y !De?JT!FISO CCMPCTJ?IDS 

· .. ab Nc:m~: Contra..:':: 

Lab Ccda: C~s~ Nu.: 3E~950~ S.AS No.: S:JG ~Io.: AIW204 

Sample wt/vol: 

Le~rel: 

"'"" r: .... •J :l 

tr Muisture: not de~~. :'...O·.J. 

Columr..: (pack/ cap) CAP 

Nurnbi:r TICs found: 

;.g/::lL) AL 

La.b Sa::tple ID: AIW206 

Lab Fil~ ID; c:9S6 

9i27/95 

D~te ~-~alyzerl: 10/ll/95 

Dilution Fsctc::-: 

CONCENTRATION UUT'l'S: 
(ug/L or ug/Kg) MG/L 

1000.00 

CAS NUMBER I COMPOUND NAME I RT : EST. CONC. Q 

=============:==t==========~=====~========~==l========i============= ===== 
l.. i 1--2. --------
3. '------4. I 

.s. 1-----
6. '-------

;:::::::::::::::: -----!-------------9. ________ __ 
10. ____________ _ 
ii. ________ _ 

12. --------13. ____________ _ 
1.4. _____ _ ------------------------------i--------------------------------i ______ _ 1.5. _____ _ 
16. ____________ _ 
17. -----------18. ----------1 ~}. -----------20. 

i ---------------------1-----
--------------------------1----------

j 
----~----------------------------!----------~ 

--------------:~-----------------------2:... . ------------ ------""' .. , 23:-----------------------24. ______ _ 
25. _____________ _ 
26. ---------27. ____________ _ 
213. _____________ _ 

29. 
3 :~ . ---------



-
-
-
-
-
-

-
-
-
-

-
-
-

-

.ab ~,;~~a 

Lab ~-~-'-'- .... c:: 

Matri.:-:: 

: . · . .:.:; 

: ... -~ .-1.';..::J 

's-•-: /•·'~te-' '· . .., ...... "·'- .... 

lA 

or "O ·:! ·1i 
~\..U -··"' 

EPA SAMPLE NO. 

A!W206DL 

SDG .L.ra • : A:w: c 4 

Lab Saropl~ ID: AIW20~ DL 

Sample wt/·.;ol: • CG:? tg/mI..) uL Leb File ID: 0~940 

Lev~l: 9/27/SS 

% Moistt~re: not dee. l:J 0. Oat.e Analyzed: 10/ 7;'95 

<;;:.;.d::/ cap) CA? TJilutio1:. F:ic=or: 

CO:N'(3H'.L'9-C.'.:ION t'N:CTS: 
(ug/!.. o;: ug/!::g) ?1'3/L 

74-87-3---~-~-Chloromethane 
74-83-9-------B~cmomethane 

-c-------------~ 1s-oi-4-------Vinyl Chloride _________ ~-
73-00-3-------Cti.loroethane 

---------------~ 1:-09-2-------Methylen.a Chloride 
~-----75-69-4:- - - -- --Tr~.ch:orcfluorcrr.ethane ----7'5-35-4-------1,l-Dichloroethelle ------7~-34-3-------l,l-Dichlorcethane 

l.56-Go-s-·--- ---l., 2-Dict.loz-c:thene---t-r_an_s ___ _ 
156-59-2-------1., 2-Dichloroethen:·-cis -

7 ·~ - 9 7 - 5- - - - - - -B!.~O'[l10Chloromet hane ------67-66-3-------Chlorofo~-rn 
__ _,_ _______ _ 

lC•7-06-2- - - - - --1, 2-Dichloroethane ------. 7~-55-6-------l,~,l-Trichloroethane ' 
55-23-5-------Carbon Tetrachloride ______ ! 
75-27-4-------Eromodichloromethane ------72-Si-5-------l,2-Dichloropropane 

lOC6:-01-s-------cis-l,3-0ichloroorocane 
71: - 9 S-3 - - - - - - -DibrOI!!.OT.ethe:.n;~ - - - i 
7·~-n1-6- - - -- - -Tr.i.chlor,~etb:~n·:? I 

:1.:2"1-4.S-!.- - - - - - -Dib~:·orria.::hloromet:b..an:= 
7~-oo-s-------:,1,2-T=ichloroetc3ni~--~-, 

. I 

7:-43-~-------3enzene 
llJ06:t -02-6- - - -- --trarls-1, 3-Di.:l1loropropa.11c _ 

'7'3-~5-:- - - - - - -Br:;mo.:m:m 
12 7-18-4 - -- - ·· - -~etra~hlor:-:>etl1.eno: 

7•·; - ., 4 -s- - - -- -- ~ , l,::?, 2-Te~rachL'Jroet:taa.::! 
lOJ-88-3-------Tolue:s 
103-90-7-------Chlcr~be~zene 

63n-20-6-------:,J.,l,1-ta~rachlorc~t~an~ _} 
I 

25000. -
25000. 
2SOCO. 
25000. 
12000. 
12000. 
11000. 
12000. 
12000. 
12000. 
12000. 
12000. 
l.2000. 
93000. 
l20GO. 
l20Q:j. 
12000. 
l20CO. · 
12000. 
12000. 
12000. 
12000. 
12000. 
12000. 
l.20GJ. 
l20CO. 
l20CO. 

250000. 
l200C. 
120CO. 
7(iQr;:. 

l:?OGj. 
l.20C0. 
25000. 
120(•\). 
12000. 

2500.00 

u 
u 
u 
u 
u 
u 
TJ 
u 
u 
u 
u 
iJ 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

.u 
; 

ju 
,u 

Q 



-
-
-
-
-
-
-
-
-
-
-
·• 

-
-
-
-
-
-

u •J\J'.J--

1A · ... EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AES Contract: 

Lab Code: ASS case No.: BE!.9506 SAS Mo.: 

Matrix: (soil/water) WATER 

Sample wt/vol: .002. (g/mL) UL 

Level: (low/med) LOW 

' Moisture: not dee. 100. 

Column: (pack/cap) c.~ 

AIW2060L 

SOO No.: AIW204 

Lab Sample ID: AIW206 DL 

Lab File ID: 02940 

Date Received: 9/27/95 

Date Analyzed: 10/ 7/95 

Dilution Factor: 2500.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg} MG/L Q 

96-18-4-------1,2,3-Trichloropropane 12000. u 
142-28-9-------l,3-Dichloropropa.~e 12000. u 
106-93-4-------Ethylene Dibromide (EDB)_ 12000. u 

98-82-8-------Isopropylbenzene 12000. u 
103-65-l-------n-Propylbenzene 12000. u 
108-86-1-------Bromobenzene 12000. u 
108-67-8-------1,3,S-Trimethylbenzene 12000. u 
95-49-8-------2-C.~lorotoluene 12000. u 

105-43-4- - -- ---4-Chlorotolu.ene 12000. u 
98-06-6-------tert-Butylbenzene 12000. u 
95-63-6-------1,2,4-Trimethylbenzene 12000. u 

135-98-8-------sac-Butylbenzene 12000. u 
99-87-6-------p-Cymene 12000. u 
541-73~1-------1,3-0ichlorobenzene 12000. u 
104-51-8-------n-Butylbenzene 12000. u 
120-02-1-------1,2,4-Trichlorcbenzane 50000. u 

91-20-3-------Naphthalene 12000. u 
87-61-6-------l,2,3-Trichloroben:ene 50000. u 
96-12-8-------1,2-dibromo-3-chloro-Propane 100000. u 
87-68-3-------Hexachlorobutadiene 50000. u 

FORl.""i I VOA 1/87 Rev. 



-
-
-
-
-
-
-
-
-

-
.. 
--
-
-
-

-

1F. E:P.i\ S.AM2U: NO. 

:.ab Na:r.e : ~..r::s 

Lab Cede : .;F s 

SamplP. wt/•tcl: 

Le~,·~l: 

Columr..: 

~.T('\!..'!,.'!'Zt.~ 0?..G.!.1-JICS .=0iALYS!S c;..r.;. s:raET 
~E'!IT .. ~7~~~:_:: ::~!'IF:ED ('QM?CT~S~~ 

Ca:;·~ No. : BEL950o SAS No. : 

. 01).,_ (g/m!.) ,.q:L 

SDG Mo. : AIW204 

Lab Sample ID: ArW206 DL 

Lab File ID: 02940 

9/27/95 

.D<'lte ~..nal~•zed: 10/ 7 /95 

Dilution Factor: 2500.00 

Number TICs found: 0 
CONC~~~-TION UNITS : 
(ug/L er ug/Kg) f'JG/L 

Q 
===== 

12. --------1 J. ________ _ 

l~L ----------15 . --------
16. __________ ,~~------------------
17. la.:::::::::::::::I _____________________ ___ 
19. l--------------~----------20. r 
2~. t----~-------------------------
22. I 2J.-----------1':-:::-_-----------------------: ______________________ i ____ _ 

2&1. I i ------
2S. ! ; 
26. :------

--~--------------------! ------------- ------2~. : ----------------j------:rn . _____ .i 
2:•. ·---- ------------------- ------------30. 

FORM ! VOA-TIC 

I 

----------~'-----1/87 Rev. 



. -
-
-
-
-
-
-
-
-
-
-

.·"'." 

-
-
-
-
-
-

l.~. 
OGCO:l4 

2?A S.AMPL~ NO . 
~.7CLA'!':L.:.: ~JR1:r;l;:cs J&~r.~.r..·ts~s ~A.TA 3EE:ET 

"lRW203 
Lab Na :r.s : ;:..£:; i ________ _ 

Lab C,..,io. --- . Cas~ ~~o. : AIW204 

Lab Sam;:le ID: VRW203 

! ·q/:-:r.) UL Lab File !D: 02~41 

Level: 9/27/95 

'Moisture: not de=. !JG. Cat~ A~;alyzed: :iO/ 7 /95 

Colu1i'..n: D:i luti·:m FdCtOl."": 

CAS N<'.i. COMPCU~'"D 
CONCE.NTP .. J~.TIO?-i UNITS: 
(ug/L or ug/Kg} MG/L 

74-87-3-------Chlcromethane 
74-83-9-------nromorr.ethar-e 

-,--------~ 75-01-4-------Vinyl Chlorida _____ ~---
i5-00-3------ -Chloroethane ------------7 !: - 09 - 2 - - - - - - - Meth v le n e Chloride 
7S-€9-4:- - - - - - -'t:'richlorofluoromet:_h_a_n_e ___ _ 
75-35-4--- - - - -1 ~ l-Dichloroethe..11e ·· 
75-34-3-------i,1-Dichloroethane ________ _ 

15 6 - 6 O - 5 - - - - - - -·i, 2 ·-Dichloroethene-trans 
156-59-2-------1,2-Dichlorcethene-cis ---

74-97-5-------BroTDchloromethane ------67-66-3-------Ch.1.oroform 
1.07-0G-2-------J.,~-Dichloroethane ------71.-55-o- - -- - - -:.:. , l, 1-Trichloroetr..ane 

i i 5 6 -23 - s - - - - - - -'.:ar.!::o:::-4 Tet.rachlorid,:! _____ _ 

I 7 5 -2 7 -4 - - - - - - ".' Br·:::>~d:l..·:hlcror.tethana ____ _ 
, 7B-87-S---,..---1.,2-Dichloropropane 

1'10C6~-o~-~-------c~~-1,3-0ichlnr~prop~ne ---! , 7.::-9J-~-------iJin:.-or.-\C~echan:! · . ! 
7'3-o1-G - - - - - - -·rrich:oroeth•:-11.e ' 

12<1-48-l.-------Di!)rorr.ochlororr.2than?. ------79-00-5-------l.,1,2-Trichlo!."oe~hane 
, 7~~-~3 -2- - - - - - -B·z:11zene 
! 100 Gl - u.2-f.\- - - - - - -t:r.=tns -1., 3-Di~hlorop~:opene .-
i 15-25 -2- - - - - .- -Brcmo.:=:i.rm 
i .'.!.27-).8 -4:- - - - - - -·re::ra·~h:~roetlie:ie 
i 

75-34-:- - - - - - -1, L .. :: .. 2· .. Ti?t=:ichloro·;t~~n~-~ 
108-88-3-------Toluana 

------ ·-----·--112 <· -:-~ :J- -: - - - - - - -:<~' ?..4:r. ::s t t.(;:a.~. i _ __. __ 
1 ·:~ '~ - .. : 1'5 - 7 - - - - - - -1 .. 4- D:.ch.l.ur,:b~r..ze::e 
93-50-1-------1,2-Dichlorobenzer.e 
7 5 - 71- e - - - - - - -Dichlo-::- 1:di f l11crowet.t~:.·: l --· 5'3-1-20-7 - - - - - - -2, 2-Dichloroprc:pans I 

5€3 -58 -e:- - - - - - -1, l-r:·~.chlcro-1-pr:J~.:n-:: ____ ! 

25000. 
25000. 
25000. 
25000. 
l.~000. 
i:rnoo. 
12000. 
12000. 
12000. 
12000. 
1.2000. 
12000. 
12C'JO. 

460000. 
120CO. 
12000. 
l.2{)00. 
12000. 
12000. 
l20CO. 
12000. 
12000. 
1.20GO. 
12000. 
l20CO. 
12000. 
12000. 

4S:OOCO. 
120GO. 
12cc:::. - ... ~ "' ... 
~·:"'..; ~ · . .i. 

~ ...., (' f .• 
"· ~ • .i 

.I 

980 1~ j. 

l~O ~.: ·J. 
l20C0. 
25000. 
12000. 
120(.:J. 

2500.00 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

!U 
!u 
I 
I 
!u 
i U' 
! 
lu 
i 

e, 
:u 
lu 
lu 
1u ,u 



OC001S 
- :..A F '? .~ SAMPLE NO . 

:-:.R::;,,t~; CS AN.~L"lS:S DA'!':\. SH:;~ 

- .ab Ne.::ie: ,;.c;s Cont=act: 

Lab Cede: ~~~ C::ts;=. ~·.;c. : .SPL9506 s .. ;s Ne. : S'DG No.: AIW204 - Lab Sar:ipl; ID: VRW203 

- { g/n-L) UL L..:.b File ID: 02941. 

Levf~l: nat~ Pec~lved: 9/27/95 

- 1r Moistu.re: nc~ de::. i~;:;. Date A..":.a!y~ed: lO/ 7/95 

-
-
-
-
-
-

}!"' 

-
-
-
-
-
-
-

Column: (9ack/ cap) ~ Dilution Factor: 

CAS NO. 
CCNCE.i."lT?-~TIQr! OM!TS: 
(ug/L or ug/I<:g) MG/L 

9~-l8-4-------l,2,3-Tricr.loropropane~-
l42-28-9-------l,3-Dichloropropane 
10~-93-4-------Ethylens Di~rc•nide (EDS}_

1
. 

9U-a2 -.9- - - - - - -!sc:::n:opvlb.::nz~:ne 
lC '3 -os-1-- -- - --n-Prop'{iben.zene --------
1oa-a6-1------ -:arornob.enzene 

~~---------1. 0 8-67-8- - - - --·-1, 3, 5-Trimethylbenzene ---95-49~8-------2-Chlorotoluene 
1.06-43-4-------4-Chlorotolue~e 
98-06-6-------tert-B~tylbenzene 
93-63-6-------l,2,4-Trimethylbenzena~----

13 5-98-8- - - - -- -se·:-Butylbenze.he _______ _ 
9)-87-6-------p-Cymen: ________________ _ 

S4L-73-i-------1,3-Di~hlorcbenz~ne , 
10·1 -s:.-s- - - - - - -.r•-Bt'.tylbenzene _; 
i:~-82-i-------1,2,4-Trichlorobenzer.e i 
91.-2C-3-------Na::.~ht.halene · 1· 

6 :-61-6- - -- - - -1, 2, 3-·rrichlorobenzens 
9~-12-a-------l,2-dibromo-3-chloro-~=cmsne1 
87-69-3-------Hexa~hlorobutadiene - j 

12000: 
12000. 
12000. 
12tJC·O. 
l.2000. 
12000. 
12000. 
12000. 
12000. 
12000. 
12000. 
12000. 
1.20CO. 
l20C\J. 
1.2CCO. 
50tJGO. 
12000. 
50000. 

100000. 
50000. 

2500.00 

Q 

u 
u 
u 

iu 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

lg 
!U 
u 
u 

,u ______________________________________ i ___________ __ 
I 

FOF..i.VI ! VOA 1/87 Rev. 
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-
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-
-
-

.. 

-

OC0016 , ... .. :. E:? A SA.1111PU: NO . 

VRW203 
· .. ab Na:r.e : a.ES Ccntr4?.ct: 

Lab Cc de : i\E c: <::.:.sa ~re. .SSL~~OG SAS Ne. : 

Mat::i:-:: ( s-:::.1;· .... ater) W!,TE'.;(. Lab Sa:npl-~ ID: VRW203 

Sample wt:/·,-ol: Lab File ID: 02941 

9/27/95 

' Moi~t:ure: n:;t dee. lJ.J. Date Analyzed: ~O/ 7/95 

Columr..: {~ack/cap) C" .. P Dilution Factor: /,500.00 

Number TICS fourid: "' v 
CONCID-ITRATION 'in-TITS: 
(ug/L or ug/Kg) ~.;/L 

~==-~=~~=!=~=='1=~=~~===~~:-;~=~=====·='=-=!:.=='-=:~~=~=~-., . . 
-· --1--- · I i--------
2. I I I 
3 I· I 1------
. l . l----------

4 • I j 1----------5. I i ______ _ 
6. I ______ __ 

7. 11-------
8. l 
9. 1-------------------- l 

10. ·-------

1~-----------.... , . 
~... ~t~--~----------~---
13. ____________ i ____ ~---·-----------
14. --------15 . -----16. ____________ 1 

17. 1---------
l.!3. 1-----------------19. t 
20. ,-------------------------
2~. i 
22. 1-------------
23. ----: --1-------------------
2S. ____________ _ --------------- _____ i 
2E). ----·---- --------------------------2 '7. ---------28. --------29. _____ _ ------------
3;; ·-----------. --------

Q 

===== 

~GR.'! I vo.;..-TIC 1/87 Rev . 



-
-
-
-

lA 
.n_r. ~n.:: ,.., 
V-""1J .. ' 

E:PA SAMPLE NO . 
VO!.ATI:.S CRG.?\..'HCS ANALYSIS DATA. SHE1::T 

VR~'i207 
·,ab Nar..e : .;ES Ccntract.: 

Lab Code: AES Case :-:o. : 3BL9:305 SAS No. : SDG No.: AIW204 

LC'.!: s~~ple ID: VRW207 

Sample wt/·.tol: 1. g I "!1L } \.1 L Lab File ID: 02989 

Level: (lcw/mF.!d~ LCW Data Recei~red: 9/27/95 

- % Moisture: n~t. ds•:. ltJ;}. Date ~!alyzad: 10/11/95 

-
-
-
-
-
-

-:-

-
-
-
-
-

Columr:: (pad:./ cap) Dilution Factor: 

CAS NO. COMPOIDm 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/L 

74-87-3---~---Chloromethane 
74-83-9-------aro~~methane 

-------------------------7: -o l. -4 - - - - - - -VL"'lyl i:hlorida ______ _ 
75-00-3-------Chloroethane .,,_.__, _______________ __ 
75-09-2-------Methylene Chloride _____ _ 
75-69-4-------Trichlorofluoromethane ---75-3 5-4- - - - -.- -1, 1-Dichlorcethene ____ _ 
75-34-3-------l.,l.-Dichloroethane ____ _ 

155-60-5-------1,2-Dichloroethene-trans 
135-59-2-------l,2-Dichloroethene-cis -

74-97-5-------Bromochloromethane ------67-66-3-------Chloroform ----1 107-06-2-------l,2-Dichloroathane ------
! 71-55-6-------1,l,l.-Trichloroethane l 

56-23-5-------Carbon Tetracr.J.oride 

I 
75-27-4-------3ro~d!::hlcromethane ____ ! 
78-87-5-------l,2-Dichloropropane I 

;10061-01-s-------cis-1,3-Dichloropropene --1 
'. 74-95-3-------0ibr·omomethane 1 

----------------------· 7S-Ol.-6-------Trichl~roetha~e 1· 

: 12·1-48-l-------r:-ibrc::io-=hloromethane I 
i 79-00-5----- --~ .• :, 2-·rrichlc!:"oatl:ane ___ , 
: 7!.-43-2-----··-Be:.ze..-ie I ! l.00€:-02-6- - - - - ·· -tl:::U!S -1, Hic!i.lor·:propen~ _ 

I iS-25-2-------Brorr~fo:m ___ __,.... _______________ _ 
12 7 -la -4- - - - - - -':'c:trachlorcethe..'lP- I --7S-34-5-------l,l,2,2-Tetra~hloroethan~ ---1 
ion -63-3- - - - - - -Toi.uen1~ I 
l.G<~ - ;o -7- - - - - - -Chlor~bezizene --------------------- i 

I 

63 O-~C-6- - - - - - -1, 1, :l., 2-ta·:rachloroethane ' ___ , 
10 :: -4:..-4 - - - - - - -Et~1·y·1;.;;~n= =ne 

------------------~~-l Ci •. ; --~2 - 5 - - - - - - - :-::~~·;or~,;z:.:; 

1~3G-Z0-7-------Xyi~~S3 (t0tal; 
l.00::--'=6-7-- - - -- -~., ·!-D:...::n:..::n:oben.z·~I:.:: ___ _ 

9:-3-50-1.- - - - - - -:-.. , 2 -DL:hlc.robe:nzer.a 
75-71-0-- - - - ..,.-Di.::hlorcdi fluorcmetlUiu.e 

594-20-7-------~,2-D~chlorcp~opane 
563-59-6-------1,1-Dichl~ro-1-propene ___ ___ 

25000. 
25000. 
25000. 
2SOOQ. 
12000. 
l.200•J. 
l.2000. 
12000. 
12000. 
l.2000. 
l.2000. 
l.2000. 
l.~OOG. 
47000. 
12000. 
l.2000. 
l.2000. 
l.2000. 
l..ZOOO. 
l.200J. 
1200 a. 
l20UO. 
l.~OC-0. 

12000. 
l.2000. 
12000. 
l.2000. 

l.900GO. 
l.2000. 
12000. 
48000. 
1~GC·'1. 

. 2UOi.F.O. 
120 C1 j. 

l.201)0. 
2~0GO. 

120CC. 
1:0i:::;. 

2500.00 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
iu 
lg 
jU 
u 
u 
u 

1u 
I 

!u ,u 
I 
'u 

u 
iJ 
iJ 
u 
u 



-

-
-
-
-
-
-
-
-
-
=-

·-

-
-
-
--
-

l!. E:PA S»1PLE NO. 

Lab Code: ~·.Es S:OG t-10. : A:W204 

L~b S~mple ID: v'"RW207 

Sarr.pl: ;.rt./·;-ol: . 0~2 (qj".!tL) '.lL 

Leval: 

Columr..: 

Oi.~?:e R.acai ·rari: 9 /27 /95 

O:l t ': .'-..11.a:. yz e·:i. ; ~- o I l l. / 9 5 

{ D::tc.!C/ cap) c.n .. ? Dilution Fa=tm:: 

CAS NC. CCMPOr.nm 
CONCENTRATIOM m:ITS : 
(ug/L or ug/Kg) MG/L 

96-lS-4-------i,2,3-Trichloroorooane 
i.;2-2a-9-------1, 3-Dj.chloroorooane ---
106-93-4-------Et~y:en: Dibromide (EDE} 

93-82-"8- -- - - - -Isopropyll::er~zsne ______ _ 
103-65-i-------n-Prc?yltanzene 
10::! -a6 -1- - - - - - -Bror.~l,gnza.--:.e ------...----1. 0i1 - 67 - 8 - -- - - --1, 3, 5-Trimethy.l.benzeile ---95-49-8-------2-Chlorotoluen~ 

l.06-~3~4-------4-Chlorotoluene 
S3-C6-6-------te:rt-Euty1benzene 
95-63-6-------l.,2,4~Tri~~thylbenzane 

13S-9a-a-------seG-Bu~vlbenzene ---
9J-S7-6-------p-·::ytnen~ · -------

5~1-73-1-------l, 3-DicClorobe~ze.~e 
10;-s1-z-------:i-.But::rlbenze:1.e 

~------------12 n -e 2 - 1 - - - - - - - :i.., 2, 4 -!' r i:: :l:; l c rob c:; n z e11 e ---91-20-3 - - ---- - -1-;a;ihthalene 
87-Sl-6-------!.,2,3-T.cichlorob~zene . 
S ~ -12 -3 - - - - - - -1, 2-di~rc!'!o-3 - chJ.oro-Prc:•p:i.ne '. 
87-68-3-- - - - - -He:-:ac!~lo=ob11tadiene l -------1 

1200:'). 
1.2000. 
12000. 
12000. 
l20CC. 
l20GO. 
l2Q!jQ. 

12000. 
12000. 
12000. 
12000. 
l.2000. 
1.200 ;) • 
12000. 
l200:J. 
SOOCiJ. 
12000. 
SOOO•J. 

100000. 
SGOGO. 

2500.00 

Q 

u 
u 
u 
u 
u 
TJ 
T] 

u 
u 
u 
u 

I~ 
iu 

·lg 
iu 
I 

1u 
tU 
iu 

-----~-------------------------------------------!-----------~ 
I 
I 

FOR~·I I VCA 1/87 Rev. 
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-
-
-
-
-
-
-
-
-

. -
-
-
-

""""'.._ '-.J ---

lE EPA SAMPLE NO. 

tab ~ra.me: ;...Es 

Lab ccc.e: ~;Es 

Sample wt:/vol: 

Level: 

VQL)..7!LR <)RG~N!C3 Ai.~ALYSIS OATA SHEET 
'.:.".£;;T_~Tr;:=:::.y ==~:rr::r:n CCM?OCT?-TD:J 

VR';i207 
Co~~r~ct: 

C~s·~ ~-IC • : 3BL9 SC 6 SAS N'o. : SOO No. : AIW2 04 

Lab Sample Ii:: VRW207 

. JC;L (g/Tt'L) JAL Lob File ID: 0~~89 

Oats Received: 9/27/95 

~ Moistur.:: r.c~ d~::. 10.J. Dat.: A.11.slyzad: 10/ll/95 

Column: (pc.. cl~/ cap) C..~!? 

Numbsr TICs found: 0 

c.~ NU-MEER COMPOUND NAME 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/L 

RT EST. 

2500. 00 

CONC. Q 

~s====2====:==== =================·====·===== =·====== ============= ===== 
l. 

I 
2. 
3. 
4. 
5. I 6. 
7." I 8. 
9. I I 

' ' 
10. I I 

ll. i 
12. ! 

13. I I 
I ; 

14. _t i 
15 . i 
16. I I 

17. I I" I 
18. I i 
19. i ! 20. I 

21. ______________ --------------------------------- --------- --------------~ ------
22 . ______________ ---------------------------------
23 . _______________ --------------------------------- --------- --------------~ ------
2~L -----------25. 

21;. ___________ -------------------------------- --------- --------------~ -----
27 . ________________ --------------------------------- --------- --------------~ -----28. --------

- 29. 
3 () . -1 

I I 

FO:~·l ! VOA-'I'IC -------- -------------! I l/87 Rev. -
-
-



ocoo:;o 
- lA ~PA SAMPLE NO. 

VCWl.T!L.S: •JR"'.;A?;:cs ;.!JAtYSIS DATA s:u:ET 

VR.Wl.203 - ab Mame: ;.Es Contract:: 

Lab Code : <lES Casr: No. : :.EL3506 SAS No. : S'CG No.: AIW204 - L.~ s~rr:ple ID: VR.Wl.203 

- Sample wt/·,-cl: La..b File ID: 0:988 .co: 

LevHl: L !"'\· .• 1 ..,. 9/'2.7/95 

- % Moistur:?: net: dee. 10•1. Date Anal~·zed: 10/11/95 

-
-
-
-
-
-
·-
-
.. 

-
-
-
·-
-

Column: (pack/cap) C..~!? Dilution Factor: 

~-S NC. COMPO~""D 

CONCENTRATION UNITS: 
{ug/L or ug/Kg) MG/L 

74-87-3-------Chloromsthane 
74-:33-9-------Brcrromethane 
7~-Cl-4-------Vinyl Chloride 
75-00-3---- -- -chl·;,roethane . 
75-09-2-------Methylene Chloride 
75-69-4-------Trichlorcfluoromethane 
7S-35-4-------l,l-Dic!lloroechene 
75-34-3-------l,l-Dichloroethane 
156-60~5-------i,2-Dichloroethene-trans 
156-59-2-------1,2-Dichloroethene-cis ~ 

74-97-5-------Bror..ochlcromethang . ., -..... ~ ... ., ~ 6 . -~ .. _, - .: - - - - - - -·-h..i..oro ... ,::>rm. __________ 11:. 

107-05-2-- - -- - -.!. , 2-nichl~r-;jetllan~ ------7:.-55-6-------!., ,_, 1-T=ic:ucroet:haii.e 1 _I, 55-23-5-------carbon Tetrachloride -----7!3-27-4-------Bromodi=hloromethane · 
1 78-87-5-------l,2-Dichloropropa..~s ------I 
:10061-01-s-------cis-i,3-Dichloropropene 
I - ---· 7~-95-3-------Dibromc~etha~e ! 79-01-6-------Tricr..l.oroethen_e ________ __ 
! 12~-48-1-------nibrorDchloro~ethane ____ _ 
I 75-00-5-------1,1,2-Tr~chloroethane _____ _ I 7::.-43-:Z- -- - - --Jer~zen-: j 
! 1 C ~:6:.1. -02-6 - - - - - ·· -r:T.0!''.S -1, 3 -Dichl~!:'opropen.1: -! 

75-25-2- - - - - - -3r(:~:::~~CL."':"il · -----------------12 i-!8-4- - - - - - - :'e::-ra.::hJ.craetL.ene 
73-34 -5- - - - - - -: , J., 2, :"?-7.::t ~-~chlorcethan'..? 

lO•J -88-3- - - - - - -'::'olt,;ene · 
l..:a -9G -7- - - - - - -Chlo:;:-o!,::n:::::ne 
63•l-20-6-------:,1,:.:-tecrachlorcethane 
1.C;•J -·~ 1-4- - - -· - - -3tl!'/'lb;;nze:1.e .. -------:0 .:-..;:-s-- -----sc:~·-er! .. ~ 

;.3;.;-20-7-------:~y:en~s \~Gr.al) 

-! 

lC G -4:6-7- - - - - - -.:., 4-D:.cnlorobenzane -----
:::-sv- l- - - -- - - !. , 2-D;.chlorcbenz~n.: -------
7:3-71..-0 - - - - - - -Lii::h:c::--:.d:. ~1..uoror::":athane 

5 ~4- ... "0-7--- -- --".' "> -ni ;-hi r-.-r:""p:C·"Jpare -~ • - t - - - ••• - ·- .• .. 

56 3 -se-6- - - - - - -: , :-o:.c~;.:0::0:.1-:prcper!e=.= 

25000. 
250CO. 
25000. 
25000. 
12000. 
12000. 
12000. 
12000. 
12000. 
12000. 
12000. 
12000. 
12000. 

230000. 
12000. 
12coa. 
12000. 
12000. 
l20GO. 

7800. 
12000. 
12000. 
12000 . 
120\.0. 
12000. 
l:?GC·:J. 
l?.iJCG. 

220000. 
12000. 
12000. 
12000. 
.......... - ... 
~..;tJt) v. 

55·1i.iC. 
L:~OOG. 

2soc::. 

::oc:.;. 

2500.00 

u 
TJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 

Q 

luJ 
,U 

1u 
,U 
IU 

jg 
I 

lu 
I 
IU 
; J 

u 

u 
TJ 
u 
u 
u 



- lA -. .. :::PA S.?l..MPL4 NO. 

-
-
-
-
-

-
-
-

--~ ... 
·-
-
-
-
-
-
-

,al:; ~r~.rn=: ~\.=:•=: 

Lab Ced.a : . --, .. _;-~:,;;. 

VCt.AT:L.:: .~·R::;~.j=·:S ,",i:;..c.ysr:: DA':'~ S~'"EET 

==-~ ._. ~!t) .. : 

Co!'!trac::: 

'!\.f.... • 
.:.. ... " ..... 

va~·112c3 

AIW204 

Lcb Sa~pl~ ID: V'RW1203 

Sample wt/·.:ol: (gh!.Ll ML Lab File ID: 0~988 

Le.,,el: 

t Moisture; n~t dee. 100. Date A..."'1.alyzed: 10/ll/95 

Col tlnt:'.'.: { ~ack/ Ca:J) C::.P Di.lut ion i:i'ac-:c::-: 

C.~S NO. 
CONC~-..""T?.ATION ti:r·r!TS : 
(ug/L or ug/Kg) -MG/L 

96-18-4-------1,2,3-Trichloropropane ___ _ 
142-28 -9- - - - - - -l, 3-D:i.chlorcpropana r 
106-93-4-------E!:hylE~a Oibromide (EDB)_ 

95 -a2-e- - - - - - -!s.::1propylbenzene ______ _ 
lo 3 -6 S- l - - - - - - -:i- Pr·::>pylbauzene -------
10 '! - a 6 - l - - - --- -Br".:lmob.:.m:en~ i 
ic:.3-57-8-- -- - - .:.i, 3 ,_5-Trimethylb~"'lzene I 
95-49-8-------2-Cnlor~toluene 1 

10'~ -43 -4- - - --- --i-Chlc.rotoluene -I 
9.3-06-6-.:.-----tert-Butylbenzane 
95-€3-6---~---l,~,4-Trimethylba~zene ____ __ 

135-98-8------~=ec-Butylbanzsne __________ _ 
C.'"-87-6-------t:>-CVmi:?~~ -

s~:-73-1-------:.3:oi~hlor_o_b_? __ 1-~-z-en--e---~-----
l(H-s1-s---- - ·· -n-Eutylbenz-::ne i 
120-82-.1-- - - -- -1, :1, 4-Tricl1lorobenzene ____ I 
91-20-3-------Nap~thalene I 
87-61-6-------:,2,3-Tri.:hlorobenzene i 

- '""' .. - d... t..... ...... ! 9;, -12 - C' - - - - - - - .;.. , /. - .::..creme -3 ·· c •. i.i..Or·:J- ~=-:)pane! 
5'/ -68-3- - - - - - -He::-~achl.orcbu~adi~.ne ; 

12000. 
1~000. 
l:ZCOO. 
120GO. 
12000. 
12000. 
12000. 
12000. 
l.2000. 
12000. 
!.~000. 

120CO. 
12 o c·o • 
12000. 
l.200-0. 
50000. 
12000. 
socoo. 

lCGOOO. 
SOCGG. 

2s·oo. oo 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

lu 
'u 
u 
u 
u 
u 
,u 

------------------·-----------------------------------'~---------------
I 
I 

FOR:'·1 I VCA 1/87 Rev. 
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·-
-
-
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:E E:?A SAMPL.S NO. 
~lOLA'TI!'..E :·:·9 •. :.;.:.~-E:l-:.s ANl!-.uYS!S o.~T;; SC:~ST 

I 
I 
I VP..Wl203 

t..'!b '----------
La.b Ccda : ;~Es S:OG No.: AIW2C4 

L~b Sample !D: VR.Wl203 

Sample wt/vnl: . ocJ.. (g/"T\Ll ..aL Lab Fils :o: 02~88 

9/27/95 

t Moist:.ir~: ::ot:. dee. iy;. Dci.:e ~..r.al:/~e-~: LO/ll/95 

Colu:rr.: ( r;ac!·::./ c::.p) C' • ..t~· ~.5JO.OO 

CCNC:r~:A"t'ICN u~..CTS: 
Number T!C~ found: 0 CugiL or ug/Ks) M G/L 

CAS NT..DlEER. co~~omm NAME I RT EST. CONC. Q 

============================1~======= ============= 

3 ·----------~- --------------------------------~---1---------1--------------
~ : ______ l I .1 ______ _ 
6" • I 1· i 

i: I I 1----
i~:__________ 1' i.~._---------
12 . ---------

-===========-===~ 1. ____ _ 

2. 
---------------

===== 

13. I ------------- --------------------------------- ---------14. --------------15. -------------16. ----------------------------·------------------------
1 7 . ------ ----- j ·---------------

18 . ! ___ L-------' --------------
1s. '--------------------------11-------20. ! . 

21. '-----------·---------·-------22. ! 
2J . --------
2·~. ---------------------------------

2 s . ---------
26. --------------2 "7. 
28. ----·--·-----. -· -----···----- ----------------2 ·_;. , ; 

--··--··-·-···-- ---····-·-·---------- ---·------
------·- --·----.. --···------------- _____ , ·--------j---

----- -----------------f'G.?.:w'! i: 'JO.:l • T 1 ·..:.: 1/e 1 Rev. 



- Attachment 3 - Physical Data for NAPL Samples (Density, Viscosity, and lnterfacial Tension) 
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SAYBOLT-HEINRICI, INC. 
3111 Red Bluff 
P 0. Box 1659 

REPORT OF A1'fAL YSIS 

Job No.: L9509.201B 

Pasadena, TX 77501-1659 
PHONE: 713-477-2705 
FAX: 713-477-4831 SAYBOLT 

TO WHOM IT MAY CONCERi~: 

Various samples were tendered to Saybolt-Heinrici, Inc., Pasadena, Texas via representative ofBlasland, 
Bouck & Lee, Inc., Syracuse, New York on September 27, 1995. 

ANALYSIS: 

1.) Sample Marked: VRW-203 
Lockheed Martin 
9-25-95 @09:05 

2.) Sample Marked: VRW-207 
Lockheed Martin 
9-25-95 @09:45 

RESULTS OF ANALYSIS: 

Viscosity @5 °C 

Density @10°C 

Interfacial Tension @20°C 

cSt 

g/cm3 

dynes/cm 

1. 

0.98 

1.0263 

3 

2. 

0.95 

0.8959 

16 

The above mentioned samples will be at your disposal for 90 days. 

Original Signed By 
Victor Martinez 

October 02, 1995 
SA YBOLT - HEINRICI, INC. 
Pasadena, Texas 

Please Refer to Terms, Conditions and Limitations as per our Tariff 

METHOD 

ASTMD-445 

ASTMD-4052 

ASTMD-971 



- Attachment 4 .. 
Chemical Data Summary Report for Soils (VOCs and TOC) .. 
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- occo.:s 

-
CONVENT10NAL WET CHEMISTRY ANALYSES 

cn.nt Samol• 10 lab Samol• 10 Mattix Lab Red. Cate LabAnaL Cate Parameter Rffult Flag Units 

BBL-1 (S-10) 950927F01 so 09125/95 10/04195 ClP-TOC 7090 mg/kg - BBL-1 (13-14) 950927 F02 so 09127/9S 10/04195 ClP·TOC 20100 mg/kg 

BBL-1 (4-6) 9!50927F03 so 09127/95 10/04/95 Cl.P·TOC 463 mg/kg 
. -

BBL·1 (16-18) 9!50927Foe so 09127/95 10/04/95 Cl.P-TOC 2130 mg/kg 

BBL-1 (20-20.S) 950927F07 so 09/27/95 10/04/95 ClP-TOC 39900 mg/kg - BBL-1 (10-12) 950927F09 so 09/27/95 10/04/95 ClP-TOC 10560 mg/kg 

BBL Duplicate 9!50927F10 so 09127/95 10/04/95 ClP·TOC 10590 mg/kg -
BBL-FB 9!50929 S08 WA 09129/95 10/04/95 Cl.P·TOC 100 u uQ/I 

... 

•• 

•• 

·-
·-
-
-
-
-
-
-



-
-
-

CONVemONAL WET CHeMISTAY ANALYSES - Cli.nt S-.ple ID 

BBL-1 (M) ts0927F04 so 

-
-

-
•• 

·-
•• 

. · ·-

-
-
-

-
-



-
-
-
-
-

lA 

Or'"·'·o .~ v \..;·(j .""* 
EPA SAMPLE NO . 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AES, Inc. Contract: 

Lab Code: AES Case No.: BBL950l SAS No.: 

Matrix: (soil/water} SOIL 

Sample wt/vol: 5.000 (g/mL) G 

Level: (low/med) LOW 

t Moisture: not dee. 18. 

BBLl.(8-1~ 

SDG No . : BBLl. ( 4 

Lab Sample IO: BBLl.(8-10} 

Lab File ID: 02861 

Date Received: 09/27/95 

Date Analyzed: 10/03/95 

- GC Column: RTXS02.2 ID: .25 (mm) 

(UL) 

Dilution Factor: l.O 

-
-
-
-
-
•• 

... 

... 

-

'-
-

Soil Extract Volume: Soil Aliquot Volume: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3------Chloromethane 12. 
74-83-9------Bromomethane 12. 
75-01-4------Vinyl Chloride 12. 
75-00-3------Chloroethane 12. 
75-09-2------Methylene Chloride 12. 
67-64-1------Acetone 12. 
75-lS-o------carbon Disulfide 12. 
75-35-4------1,1-oichloroethene 12. 
75-34-3------1,1-oichloroethane 12. 

156-60-5------1,2-Dichloroethene-trans_ 12. 
67-66-3------Chloroform 12. 

107-06-2------l,2-Dichloroethane 12. 
78-93-3------2-Butanone 12. 
71-55-6------1,1,1-Trichloroethane 12. 
56-23-5------carbon Tetrachloride 12. 
75-27-4------Bromodichloromethane 12. 
78-87-5------1,2-0ichloropropane 12 . 

10061-01-5------cis-l,3-Dichloropropene 12. -79-01-6------Trichloroethene 12. 
124-48-l------Dibromochloromethane 12. 
79-00-5------l,1,2-Trichloroethane 12. 
71-43-2------Benzene 12. 

10061-02-6------trans-l,3-Dichloropropene _ . 12. 
75-25-2------Bromoform 12. 

108-10-1------4-Methyl-2-~entanone 12. 
591-78-6------2-Hexanone 12. 
127-18-4------Tetrachloroethene 12. 
79-34-5------1,l,2,2-Tetrachloroethane 12. -108-88-3------Toluene 12. 

108-90-7------Chlorobenzene 12. 
100-41-4------Ethylbenzene 12. 
100-42-5------Styrene 12. 

1330-20-7------Xylenes (total) 12. 
156-59-2------l,2-0ichloroethene-cis 12. 

(UL) 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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·-
•• 

·-
·-
·-

-
-

-

OGCC.05 

lE EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
BBLl (8-lO 

Lab Name: AES, Inc. Contract: 

Lab Code: AES Case No.: BBL950.l SAS No.: SDG No . : BBL.l ( 4 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.000 (g/mL) G 

Level: (low/med) LOW 

t Moisture: not dee. 18. 

GC Column: RTXS02.2 ID: . 25 (mm) 

Soil Extract Volume: (uL) 

Number TICS found: 0 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: BBL.l(8-l0) 

Lab File ID: 0286.l 

Oate Received: 09/27/95 

Date Analyzed: 10/03/95 

Dilution Factor: 1.0 

Soil Aliquot Volume: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

-

RT EST. CONC. 

(uL) 

Q 

----==·=-=·----- --------------------------=· -------- =-·=··=··=·=-·· ===== 
l.. 
2. 
3 . 
4. 
5. 
6. 
7. 
a. 
9 . 

10. 
ll. 
12. 
13. 
14. 
lS. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 3/90 



-
-
,,,.. 

-
-

lA SPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AES, Inc. Contract:: 

Lab Code: AES Case No.: BBL950l SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.000 (g/mL) G 

Level: Clow/med) Low 

% Moisture: not dee. lO. 

BBLl ( l6-/6.~ 

SDG No.: BBLl (4 

Lab Sample ID: BBL1(l6-l6.4) 

Lab File ID: D2846 

Date Received: 09/27/95 

Date Analyzed: l0/02/95 

- GC Column: RTX502.2 ID: .25 (mm) 

(UL) 

Dilution Factor: l.O 

-
-
-
-
•• 

,. 

•• 

.. 

·-
·-
--
·-

,_ 

Soil Extract Volume: Soil Aliquot Volume: (uL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3------Chloromethane ll. 
74-83-9------Bromomethane 11. 
75-01-4--~---Vinyl Chloride 11. 
75-00-3------Chloroethane 11. 
75-09-2------Methylene Chloride 11. 
67-64-1------Acetone 11. 
75-15-0------carbon Disulfide 11. 
75-35-4------1,1-Dichloroethene 11. 
75-34-3------1,1-Dichloroethane 11. 

156-60-5------1 2-Dichloroethene-trans 
I -

11 . 
67-66-3------Chloroform ll. 

107-06-2------l,2-Dichloroethane 11. 
78-93-3------2-Butanone 11. 
71-55-6------1,1,1-Trichloroethane 11. 
56-23-5------carbon Tetrachloride 11. 
75-27-4------Bromodichloromethane 11. 
78-87-5------1,2-Dichloropropane 11 . 

10061-0l-5------cis-l,3-Dichloropropene _ 11. 
79-01-6------Trichloroethene 11. 

124-48-1------Dibromochloromethane 11 . 
79-00-5------1,1,2-Trichloroethan~ 11. 
71-43-2------Benzene 11. 

10061-02-6------trans-l,3-Dichloropropene _ 11. 
75-25-2------Bromoform 11. 

108-10-1------4-Methyl-2-Pentanone 11. 
591-78-6------2-Hexanone 11. 
127-18-4------Tetrachloroethene 11. 

79-34-5------1,1,2,2-Tetrachloroethane 11. -108-88-3------Toluene l. 
108-90-7------Chlorobenzene 11. 
100-41-4------Ethylbenzene 11. 
100-42-5------Styrene ll. 

1330-20-7------Xylenes (total) 11. 
156-59-2------1,2-Dichloroethene-cis 11. 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

J 
u 
u 
u 
u 
u 



-
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-
-
-
.. 
·-
-
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• 

lE EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
BELl ( 16-1~ .~ 

~ab Name: AES, Inc. Contract: 

La.b Code: AES Case No.: BEL9501 SAS No.: SDG No. : SBLl. (4 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.000 

Level: Clow/med) LOW 

% Moisture: not dee. 10. 

GC Column: RTX502.2 ID: 

Soil Extract Volume: 

Num.ber TICS found: 0 

CAS NtlMBER 

(g/mL) G 

.25 (mm) 

(uL) 

COMPOUND NAME 

La.b Sample ID: BBLl.(16-16.4) 

La.b File ID: D2846 

Date Received: 09/27/95 

Date Analyzed: 10/02/95 

Dilution Factor: 1.0 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

RT EST. CONC. Q 

================ ============================ ==::s===== ==-===r======·== ===== 
l. 
2 . 
3. 
4. 
5. 
6. 
7. 
a. 
9. 

lO. 
ll. 
12. 
13. 
14. 
15. 
16. 
17. 
l·a. 
19 . 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FO~ I VOA-TIC 3/90 



-
-

-

lA 

On ... ,.~ ·.··,-:..i .u \.i(,.j·U.·...J 

SPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AES, Inc. Contract: 

Lab Code: AES Case No.: SBL950l SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.000 (g/mL) G 

Level: (low/med) LOW 

t Moisture: not dee. 8. 

SBL1 ( 22- ''~ "" ~ 

SDG No.: SBLl (4 

Lab Sample ID: BBL1(22-24) 

Lab File ID: D2847 

- GC Column: RTX502.2 ID: . 25 (mm) 

Date Received: 09/27/95 

Date Analyzed: 10/02/95 

Dilution Factor: l.O 

-

-

-
-
-
... 

-
-
-

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG. 

74-87-3------Chloromethane 11. 
74-83-9------Bromomethane 11. 
75-01-4------Vinyl Chloride 11. 
75-00-3------Chloroethane 11. 
75-09-2------Methylene Chloride 11. 
67-64-1------Acetone 11. 
75-15-o------carbon Disulfide 11. 
75-35-4------l,l-Dichloroethene 11. 
75-34-3------1,1-Dichloroethane ll. 
156-60-5------1,2-Dichloroethene-trans~ 11. 
67-66-3------Chloroform ll. 

107-06-2------1,2-Dichloroethane 11. 
78-93-3------2-Butanone 11. 
71-55-6------1,1,1-Trichloroethane 11. 
56-23-5------carbon Tetrachloride 11. 
75-27-4------Bromodichloromethane 11. 
78-87-5------l,2-Dichloropropane 11. 

10061-01-5------cis-l,3-Dichloropropene ~ 11. 
79-01-6------Trichloroethene 11. 

124-48-1------Dibromochloromethane 11. 
79-00-5------1,1,2-Trichloroethane ll. 
71-43-2------Benzene 11. 

10061-02-6------trans-l,3-Dichloropropene ~ 11. 
75-25-2------Bromoform 11. 

100-10-1------4-Methyl-2-Pentanone 11. 
591-78-6------2-Hexanone 11. 
127-18-4------Tetrachloroethene 11 . 

79-34-5------1,1,2,2-Tetrachloroethane ~ 11. 
108-88-3------Toluene 2. 
108-90-7------Chlorobenzene 11. 
100-41-4------Ethylbenzene 11. 
100-42-5------Styrene 11. 

1330-20-7------Xylenes (total) 11. 
156-59-2------l,2-Dichloroethene-cis 11. 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
O' 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

J 
u 
u 
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u 
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-
-
-
-
-
-
-
-
-

-
-
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•• 

... 

-
-
·-

lE E:P.l\. SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
BBLl ( 22 -:L! 

~ab Name: AES, Inc. Contract: ' 

Lab Code: AES Case No.: BBL950l SAS No.: SDG No.: BBLl (4 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.000 

Level: (low/med) LOW 

~ Moisture: not dee. a. 

GC Column: RTX502.2 ID: 

Soil Extract Volume: 

Number TICS found: l 

CAS NUMBER 

(g/mL) G 

.25 (mm) 

(uL) 

COMPOUND NAME 

Lab Sample ID: BBLl(22-24) 

Lab File ID: 02847 

Date Received: 09/27/95 

Date Analyzed: l0/02/95 

Dilution Factor: l.O 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
(ug/L ·or ug/Kg) UG/KG 

RT EST. CONC. Q 
=~============~= ============================ ==·=·=== =-============ ===== 

l. - - UNI<NOWN SILOXANE 21.68 10. J 
2. 
3. 
4. 
5. 
6. 
7. 
a. 
9. 

10. 
l.l. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19 . 
20. 
21. 
22. 
23 . 
24. . 
25. 
26 . 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 3/90 



-
-
-
-
-

OGOOlO 

lA EPA SAMPLE NO . 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AES, Inc. Contract: 

Lab Code: AES Case No.: BBL950l SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.000 (g/mL) G 

Level: (low/med) LOW 

' Moisture: not dee. 19. 

BBL2(8-l0 

SDG No.: BBL1 (4 

Lab Sample ID: BBL2(8-l0) 

Lab File ID: D2877 

Date Received: 09/27/95 

Date Analyzed: 10/04/95 

- GC Column: RTX502.2 ID: . 25 (mm) 

(uL) 

Dilution Factor: 1.0 

... 

-
-
-
.... 

-
-
•• 

-
... 

·-
-
-

Soil Extract Volume: Soil Aliquot Volume: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3------Chloromethane 12. 
74-83-9------Bromomethane 12. 
75-01-4------Vinyl Chloride 12. 
75-00-3------Chloroethane 12. 
75-09-2------Methylene Chloride 7. 
67-64-1------Acetone 12. 
75-15-o------carbon Disulfide 12. 
75-35-4------l,l-Dichloroethene 12. 
75-34-3------1,1-Dichloroethane 12. 
156-60-5------1,2-Dichloroethene-trans~ 12. 
67-66-3------Chloroform 12. 

107-06-2------1,2-Dichloroethane 12. 
78-93-3------2-Butanone 12. 
71-55-6------1,l,l-Trichloroethane 3. 
56-23-5------carbon Tetrachloride 12. 
75-27-4------Bromodichloromethane 12·. 
78-87-5------l,2-Dichloropropane 12. 

10061-0l-5------cis-l,3-Dichloropropene ~ 12. 
79-01-6------Trichloroethene 12. 

124-48-1------Dibromochloromethane 12. 
79-00-5-~----1,1,2-Trichloroethane 12. 
71-43-2------Benzene 12. 

10061-02-6------trans-l,3-Dichloropropene ___ 12. 
75-25-2------Bromoform 12. 

108-10-1------4-Methyl-2-Pentanone 12. 
591-78-6------2-Hexanone 12. 
127-18-4------Tetrachloroethene 12. 
79-34-5------1,1,2,2-Tetrachloro~thane ___ 12. 

108-88-3------Toluene 12. 
108-90-7------Chlorobenzene 12. 
100-41-4------Ethylbenzene 12. 
100-42-5------Styrene 12. 

1330-20-7------Xylenes (total) 12. 
156-59-2------l,2-0ichloroethene-cis 12. 
' 

(UL) 

Q 
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-
-
-
-

OG0011 

l.E: EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: AES, Inc. Contract: 

Lab Code: AES Case No.: BBL950l SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.000 (g/mL) G 

Level: (low/med) LOW 

BBL2(8-l 

SDG No.: BBLl (4 

Lab Sample ID: BBL2(8-l0) 

Lab File ID: 02877 

- t Moisture: not dee. 19. 

Date Received: 09/27/95 

Date Analyzed: 10/04/95 

-
-
-
... 

-

-

-

. 'Ill" 

-

GC Column: RTX502.2 ID: 

Soil Extract Volume: 

Number TICs found: o 

CAS NOMEE:R 

.25 (mm) 

(uL) 

COMPOUND 

. 

NAME 

Dilution Factor: l.O 

Soil Aliquot Volume: 

CONCENTRATION UNITS: 
(ug/L or·ug/Kg) UG/KG 

RT EST. CONC. 
====·==·=======· ============================ ===·==== =========·=== 

l. 
2 . 
3 . 
4. 
5. 
6. 
7. 
8 . 
9. 

10. 
ll. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30 . 

FORM I VOA-TIC 

(uL) 

Q 

===== 

3/90 



- lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

- BBL2 ( 14 -! {; 
Lab Name: AES, Inc. Contract: 

~ Lab Code: AES Case No.: BBL950l SAS No.: SOO No . : BBLl ( 4 

-
-
·-
-
... 

... 

-

-
.... 

-
-
-
-

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.000 (g/mL) G 

Lab Sample ID: BBL2(l4-l6) 

Lab File ID: D2878 

Level: Clow/med) LOW Date Received: 09/27/95 

t Moisture: not dee. 12. Date Analyzed: l0/04/95 

GC Column: RTX502.2 ID: . 25 (mm) Dilution Factor: 

Soil Extract Volume: (uL) Soil Aliquot Volume: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3------Chloromethane ll.. 
74-83-9------Bromomethane ll.. 
75-01-4------Vinyl Chloride 11 . 
75-00-3------Chloroethane 11. 
75-09-2------Methylene Chloride 8. 
67-64-l------Acetone 25. 
75-15-0------carbon Disulfide 11. 
75-35-4------1,l-Dichloroethene ll. 
75-34-3------1,1-Dichloroethane 11. 

156-60-5------1 2-Dichloroethene-trans 
I -

11. 
67-66-3------Chloroform 11. 

107-06-2------1,2-oichloroethane 11. 
78-93-3------2-Butanone 11. 
71-55-6------1,l,l-Trichloroethane 11. 
56-23-5------carbon Tetrachloride 11. 
75-27-4------Bromodichloromethane ll. 
78-87-5------1,2-Dichloropropane 11. 

l006l-01-5------cis-1,3-Dichloropropene 11. -79-01-6------Trichloroethene 11. 
124-48-l------Dibromochloromethane 11 . 
79-00-5------l,l,2-Trichloroethane 11. 
71-43-2------Benzene 11. 

10061-02-6------trans-l,3-Dichloropropene 11. -75-25-2------Bromoform ll. 
100-10-1------4-Methyl-2-Pentanone 11. 
591-78-6------2-Hexanone 11. 
127-18-4------Tetrachloroethene 11. 
79-34-5------l,l,2,2-Tetrachloroethane _ ll. 

108-88-3------Toluene 11. 
108-90-7------Chlorobenzene 11. 
100-41-4------Ethylbenzene ll. 
100-42-5------Styrene ll. 

1330-20-7------Xylenes (total) 11. 
156-59-2------1,2-Dichloroethene-cis 11. 

l.O 

Q 

u 
u 
u 
u 

J 
B 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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u 
u 
u 
u 
u 

(UL) 
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-
-
-
-
-
.. 

-
-
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-
-
-
-
-

Or."(< .., lE \JV 41.~ EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS OATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
BEL2 ( l4 -/ 6 

Lab Name: AES, Inc. Contract: 

Lab Code: AES Case No.: BEL950l SAS No.: SOO No . : BELl ( 4 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.000 

Level: (low/med) LOW 

!fr Moisture: not dee. l2. 

GC Column: RTX502.2 ID: 

Soil Extract: Volume: 

Number TICS found: 0 

CAS NUMBER 

(g/mL) G 

.25 (mm) 

(uL) 

COMPOUND NAME 

Lal:> Sample ID: BBL2(l4-l6) 

Lal:> File ID: D2878 

Date Received: 09/27/95 

Date Analyzed: 10/04/95 

Dilution Factor: l.O 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

RT EST. CONC. Q 
aa=•a•=======•== ======·=======·=======•===== ======== ===-=-==··===== ===== 

l.. 
2. 
3. 
4. 
5. 
6. 
7. 
8 . 
9 . 

l.O. 
ll.. 
l.2. 
l.3. 
l.4. 
l.5. 
l.6. 
l. 7. 
l.8. 
19 . 
20. 
2l.. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 3/90 



.... 

-

.. 

-
-
-
-
... 

... 

-

-
-

-

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AES, Inc. Contract: 

Lab Code: AES Case No.: BBL950l SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: S.000 

Level: (low/med) LOW 

t Moisture: not dee. 23. 

GC Column: RTX502.2 ID: 

Soil Extract Volume: 

(g/mL) 

. 25 (mm) 

(uL) 

G 

BBL3 (8-10 

SDG No.: BBLl (4 

Lab Sample ID: BBL3(8-l0) 

Lal:> File ID: D2848 

Date Received: 09/27/95 

Date Analyzed: 10/02/95 

Dilution Factor: l.O 

Soil Aliquot Volume: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

74-87-3------Chloromethane 13. u 
74-83-9------Bromomethane 13. u 
75-01-4------Vinyl Chloride 13. u 
75-00-3------Chloroethane 13. u 
75-09-2------Methylene Chloride 13. u 
67-64-1------Acetone 13. u 
75-15-0------carbon Disulfide 13. u 
75-35-4------l,l-Dichloroethene 13. u 
75-34-3------l,l-Dichloroethane 13. u 

156-60-5------l,2-Dichloroethene-trans_ 13. u 
67-66-3------Chloroform 13. u 

107-06-2------1,2-Dichloroethane 13. u 
78-93-3------2-Butanone 13. u 
71-55-6------l,l,l-Trichloroethane 13. u 
56-23-5------Carbon Tetrachloride 13. u 
75-27-4------Bromodichloromethane 13. u 
78-87-5------l,2-Dichloropropane 13. u 

10061-0l-S------cis-l,3-Dichloropropene 13. u -79-01-6------Trichloroethene 13. u 
124-48-l------Dibromochloromethane 13. u 
79-00-5------l,l,2-Trichloroethane 13. u 
71-43-2------Benzene 13. u 

10061-02-6------trans-l,3-Dichloropropene 13. u -75-25-2------Bromoform 13. u 
108-10-1------4-Methyl-2-Pentanone 13. u 
591-78-6------2-Hexanone 13. u 
127-18-4------Tetrachloroethene 13. u 
79-34-5------1,l,2,2-Tetrachloroethane _ 13. u 

108-88-3------Toluene 13. u 
108-90-7------Chlorobenzene 13. u 
100-41-4------Ethylbenzene 13. u 
100-42-5------Styrene 13. u 

1330-20-7------Xylenes (total) 13. u 
156-59-2------l,2-Dichloroethene-cis 13. u 

(UL) 



-
-
-
-
-
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... 

... 

-
-

-
-
-
-
-
-
-
-

.... 
lE SPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

SBL3(S-l0 
Lab Name: AES, Inc. Contract: 

Lab Code: AES Case No. : BBL950l SAS No. : SDG No.: BBLl (4 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.000 

Level: (low/med) LOW 

% Moisture: not dee. 23. 

GC Column: RTX502.2 ID: 

Soil Extract Volume: 

Number TICS found: 0 

CAS NUMBER 

(g/mL) G 

.25 (mm) 

(UL) 

COMPOUND NAME 

Lab Sample ID: BBL3(S-l0) 

Lab File ID: D2S48 

Date Received: 09/27/95 

Date Analyzed: 10/02/95 

Dilution Factor: l.O 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

RT EST. CONC. Q 
•••••••••••••=•a ---------------------------- -------- -----=---····= ··=-·· 1. 

2. 
3 . 
4. 
5. 
6. 
7. 
a. 
9. 

10. 
ll. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. -· 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 3/90 



OCCG16 

- l.A EPA SAMPLE NO . 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

- BBL3 ( 12 -/JJ 
Lab Name: AES, Inc. Contract: 

- Lab Code: AES Case No.: BBL950l SAS No.: SDG No.: BBLl (4 

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.000 (g/mL} G 

Lab Sample ID: BBL3(l2-l4) 

Lab File ID: 02849 

Level: (low/med} LOW Date Received: 09/27/95 

' Moisture: not dee. 17. Date Analyzed: l0/02/95 

GC Column: RTX502.2 ID: .25 (mm) 

(UL) 

Dilution Factor: 

Soil Extract Volume: Soil Aliquot·volume: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3------Chloromethane -----------
74-83-9------Bromomethane --------75-01-4------Vinyl Chloride ________ _ 
75-00-3------Chloroethane --------75-09-2------Methylene Chloride ______ _ 
67-64-l------Acetone ----------------75 - l 5 - 0 - - - - - - Carbon Disulfide -----------75 - 35 - 4 - - - - - - l, l -Di ch lo roe th en e _______ _ 
75-34-3------1,l-Oichloroethane ----------156-60-5------l,2-0ichloroethene-trans~ 
67-66-3------Chloroform --------------107 - 06 - 2 - - - - - - l, 2 - 0 i ch lo roe thane ----------78-93-3------2-Butanone -.-------------7 l - 55 - 6 - - - - - - l, l, l -Tri c hl or o ethane ---56-23-5------carbon Tetrachloride ----75-27-4------Bromodichloromethane ----78-87-5------1,2-Dichloropropane ----

10061-01-5------cis-l, 3-0ichloropropene 
79-01-6------Trichloroethene ----------124 - 48 - l - - - - - - Di bro mo ch lo r o methane ----79-00-5------1,1,2-Trichloroethane ___ __ 
71-43-2------Benzene ----------------1006 l - 02 - 6 - - - - - - trans - l, 3 - Di c hl or op r op en e --
75-25-2------Bromoform --------------

100-10-1- -----4-Methyl-2-Pentanone ___ _ 
591-78-6------2-Hexanone --------------127 - l 8 - 4 - - - - - -Tetra ch lo roe then e ---------79-34-5------l,l,2,2-Tetrachloroethane __ 
108-88-3------Toluene -----------------108 - 90 - 7 - - - - - - Chlo rob en z en e 
100-41-4------Ethylbenzene ____________ _ 

100-42-5------Styrene ----------------
1330-20-7------Xylenes (total) 
156-59-2------1,2-Dichloroethene-cis ____ _ 

12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 

2. 
12. 
12. 
12. 
12. 
12. 

l.O 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Q 

J 
u 
u 
u 
u 
u 

(uL) 
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-
-
-
-
-
-

-I 

-
-
-
-
-
-
-
-
-
-

lE EP.l\. SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPO~S 
BBL3 ( 12 - :!.! 

Lab Name: AES, Inc. Contract: 

Lab Code: AES Case No. : BBL950l SAS No. : SDG No.: BBLl (4 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.000 

Level: (low/med) LOW 

t Moisture: not dee. 17. 

GC Column: RTX502.2 ID: 

Soil Extract Volume: 

Number TICS found: 0 

CAS NUMBER . 

(g/mL) G 

.25 (mm) 

(uL) 

COMPOUND NAME 

Lab Sample ID: BBL3(12-l4) 

Lab File ID: D2849 

Date Received: 09/27/95 

Date Analyzed: 10/02/95 

Dilution Factor: l.O 

Soil Aliquot Volume: (uLl 

CONCENTRATION UNITS: 
(ug/L or ug/~g) UG/KG 

RT EST. CONC. Q 

---·=···====·=·= ·=···-----------------------
.......... =•==-=·-=-===·= ===== 

1. 
2. 
3 . 
4. 
5. 
6. 
7. 
a. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

.FORM I VOA-TIC 3/90 



- OGCC.1.tl 
lA EPA SAMPLE NO. 

-
-
-
-

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AES, Inc. Contract: 

Lab Code: AES Case No.: BBL950l SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.000 (g/mL) G 

Level: (low/med) LOW 

' Moisture: noc dee. 10. 

BBL3 (22-;~ 

SDG No. : BBLl (4 

Lab Sample ID: BBL3(22-24) 

Lab File ID: 02850 

Date Received: 09/27/95 

Date Analyzed: 10/02/95 

- GC Column: RTX502.2 ID: . 25 (mm) Dilution Factor: 1.0 

-
-
-
-
-
-

-
-
-
-
-
-

Soil Extract Volume: (uL) Soil Aliquot Volume: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3------Chloromethane 11. 
74-83-9------Bromomethane 11. 
75-01-4------Vinyl Chloride 11. 
75-00-3------Chloroethane 11. 
75-09-2------Methylene Chloride 11. 
67-64-1------Acetone 11. 
75-15-0------Carbon Disulfide 11. 
75-35-4------1,l-Dichloroethene 11. 
75-34-3------1,l-Oichloroethane 11. 

156-60-5------1 2-Dichloroethene-trans , - 11. 
67-66-3------Chloroform 11. 

107-06-2------l,2-Dichloroethane 11. 
78-93-3------2-Butanone 11. 
71-55-6------1,1,1-Trichloroethane 11. 
56-23-5------Carbon Tetrachloride 11. 
75-27-4------Bromodichloromethane 11. 
78-87-5------1,2-Dichloropropane 11. 

10061-01-5------cis-l,3-Dichloropropene 11. -79-01-6------Trichloroethene 11. 
124-48-1------0ibromochloromethane 11. 

79-00-5------1,1,2-Trichloroethane 11. 
71-43-2------Benzene 11. 

10061-02-6------trans-l,3-0ichloropropene _ 11. 
75-25-2------Bromoform 11. 

l08-l0-l------4:Methyl-2-Pentanone 11. 
591-78-6------2-Hexanone 11. 
127-18-4------Tetrachloroechene 11. 
79-34-5------1,l,2,2-Tetrachloroechane ll. -108-88-3------Toluene 6. 

108-90-7------Chlorobenzene ll. 
100-41-4------Ethylbenzene 11. 
100-42-5------Styrene 11. 

1330-20-7------Xylenes (total) 11. 
156-59-2------1,2-0ichloroethene-cis 11. 

Q 
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u 
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u 
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u 
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u 
u 
u 
u 
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(UL) 



-
-' 
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-

lE iPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNOS 

~ab Name: AES, Inc. contract: 

Lab Code: AES Case No.: BBL950l SAS No.: SOO No.: BBLl (4 

Matrix: (soil/wat~r} SOIL 

Sample wt/vol: S.000 

Level: (low/med) LOW 

t Moisture: not dee. lO. 

GC Column: RTXS02.2 ID: 

Soil Extract Volume: 

Number TICS found: l 

CAS NUMBER 

(g/mL} G 

.25 (mm} 

(uL) 

COMPOUND NAME 

Lab Sample I:C: BBL3(22-24) 

Lab File I:C: 02850 

Date Received: 09/27/95 

Date Analyzed: l0/02/95 

Dilution Factor: l.O 

Soil Aliquot Volume: (uLl 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

RT EST. CONC. Q 

=====•=•a===••== =====================·=·=·=· =======s= ======2====== ===== 
l. - - ONKNOWN SILOXANE 21..68 10. J 
2. 
3 . 
4. 
5. 
6. 
7. 
a. 
9. 

l.O. 
ll. 
l.2. 
l.3. 
l.4. 
l.S. 
16. 
l. 7. 
l.8. 
19. 
20. 
2l.. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 3/90 



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

Or. ~"·-.-o u~\.,.a... 

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

BBL4 ( 12 -fl/ i , 
Lab Name: AES, Inc. Contract:: 

Lab Code: AES Case No. : BBL950l SAS No. : SOO No.: BBLl (4 

Matrix: (soil/water) SOIL 

Sample wt:/vol: 2.000 (g/mL) G 

Lab Sample ID: BBL4(l2-l4) 

Lab File ID: D2912 

Level: <low/med) LOW 

t Moisture: not dee. 17. 

Date Received: 09/29/95 

Date Analyzed: 10/05/95 

GC ~olumn: RTXS02.2 ID: . 25 (mm) 

(UL) 

Dilution Factor: 

Soil Extract Volume: Soil Aliquot Volume: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3------Chloromethane 30. 
74-83-9------Bromomethane 30. 
75-01-4-----~Vinyl Chloride 30. 
75-00-3------Chloroethane 30. 
75-09-2------Methylene Chloride 30. 
67-64-1------Acetone 24. 
75-15-0------carbon Disulfide 30. 
75-35-4------l,l-Dichloroethene 30. 
75-34-3------l,l-Dichloroethane 30. 

156-60-5------l 2-Dichloroethene-trans , . - 30. 
67-66-3------Chloroform 30. 

107-06-2------1,2-Dichloroethane 30. 
78-93-3------2-Butanone 30. 
71-55-6------l,l,l-Trichloroethane 30. 
56-23-5------Carbon Tetrachloride 30. 
75-27-4------Bromodichloromethane 30. 
78-87-5------l,2-Dichloropropane 30. 

10061-01-5------cis-1,3-Dichloropropene _ 30. 
79-01-6------Trichloroethene 30. 

124-48-1------Dibromochloromethane 30. 
79-00-5------1,l,2-Trichloroethane 30. 
71-43-2------Benzene 30. 

10061-02-6------trans-l,3-Dichloropropene 30. -75-25-2------Bromoform 30. 
108-10-1------4-Methyl-2-Pentanone 30. 
591-78-6------2-Hexanone 30. 
127-18-4------Tetrachloroethene 86. 
79-34-5------l,l,2,2-Tetrachloroethane 30. -108-88-3------Toluene 30. 

108-90-7------Chlorobenzene 30. 
100-41-4------Ethylbenzene 79. 
100-42-5------Styrene 30. 

1330-20-7------Xylenes (total) 810. 
156-59-2------l,2-Dichloroethene-cis 30. 

l.O 

Q 
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u 
u 
u 
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-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

lE EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: AES, Inc. Contract: 

Lab Code: AES Case No.: SBL950l SAS NO.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 2.000 (g/mL) G 

Level: (low/med) LOW 

t Moisture: not dee. 17. 

GC Column: RTXS02.2 ID: .25 (nun) 

BBL4(l2-

SOG No.: SELl (4 

Lab Sample IO: BBL4(l2-l4) 

Lab File ID: 02912 

Date Received: 09/29/95 

Date Analyzed: 10/05/95 

Dilution Factor: l.O 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Number TICS found: 10 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMEER COMPOUND NAME RT EST. CONC. 

l. lJNKNOWN ALKANE. _______ __ 
2. tJNKNOWN ALKANE. ___________ _ 
3. tJNKNOWN ALKANE ______ _ 
4 . lJNKNOWN ISOMER DIMETHYLCYCLO 
5. lJNKNOWN ISOMER DIMETHYLCYCLO 
6. tJNKNOWN ALKANE. ______ _ 

7. tJNKNOWN ------------8. UNKNOWN AL.KANE. _______ __ 
9. lJNKNOWN AL.KANE. ____________ _ 

10. lJNKNOWN -----------

12.92 
13.21 
13. 95 
14.69 
14.92 
14.96 
15.45 
16.07 
16.83 
19.45 

5000. 
3000. 
8000. 

200. 
60. 

200. 
90. 

200. 
200. 

70. 

ll. ________ ----------------- ----- ----------. 
12. ______ ~ ---------------- ----- --------
13 . ________ ~ ------------------------- ----- --------
14. ____________ ----------------------- ------- --------
15. ____________ ------------------ ----- --------
16. ____________ ----------------- ------ --------
17. ____________ ---------------------- ------ ---------
18. ____________ ----------------------- ------ --------
19. ____________ ------------------ ------ ---------
20 . ____________ ----------------- ------ ------------
21. ____________ ------------------------- -------- ---------
22. ____________ ---------------- ------ ------------
23 . ____________ ---------------------- ------- --------
24. ____________ --------------------- ------ ----------
25. ________ ------------------- ------ -----------2"6. ----------
27. ____________ ----------------------- ------- ---------
28. ____________ -------------------- ------- ------------
29. ___________ ------------------------- -------- -----------
30. ___________ ------------------ -------- ---------

FORM I VOA-TIC 

Q 
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J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
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-
-
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-
-· 
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-
-
-

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS OATA SHEET 

BBL4 ( 21-Jj... 
Lab Name: AES, Inc. Contract: 

Lab Code: AES Case No.: BBL950l SAS No.: SDG No.: BBLl (4 

Matrix: (soil/water) SOIL 

sample wt:/vol: 5.000 (g/mL) G 

Lab Sample ID: BBL4(21-22) 

Lal:) File ID: 02854 

Level: (low/med) LOW Date Received: 09/29/95 

% Moisture: not dee. 14. Dat:e Analyzed: l0/02/95 

GC Colunm: RTX502.2 ID: .25 (mm) 

(uL) 

Dilution Factor: 

Soil Extract: Volume: Soil Aliquot Volume: 

CAS NO. COMPOT.JNO 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3------Chloromethane --------
74-83-9------Bromomethane ...,,..... ______ _ 
75-01-4------vinyl Chloride ______ _ 
75-00-3------Chloroethane .__.,.....,._ ____ _ 
75-09-2------Methylene Chloride ____ __ 
67-64-l------Acetone 
75-15-o------carbon Disulfide _____ _ 
75-35-4------1,1-Dichloroethene -----75-34-3------l,l-Dichloroethane -----156-60-5------l,2-Dichloroethene-trans ___ 
67-66-3------Chloroform 

---,~------107 - 06 - 2 - - - - - - l, 2 - Di ch lo roe thane ____ _ 
78-93-3------2-Butanone --....--...,.------7 l - 55 - 6 - - - - - - l, l, l -Tri c hl or o ethane ----56-23-5------carbon Tetrachloride ----75-27-4------Bromod.ichloromethane -----78-87-5------l,2-Dichloropropane -----

l006l-Ol-5------cis-l,3-Dichloropropene ___ 
79-0l-6------Trichloroethene 

~-----124-48-1------Dibromochloromethane ----79-00-5------l,l,2-Trichloroethane __ __ 
71-43-2------Benzene 

--,..-.-~-----~ l006l-02-6------trans-l,3-Dichloropropene __ 
75-25-2------Bromoform ---------l 08 - l 0 - l - - - - - - 4 -Methyl - 2 - Pent anon e ___ __ 

591-78-6------2-Hexanone ---------l 27 - l 8 - 4 - - - - - - Tetra ch lo roe th en e -----79-34-5------l,l,2,2-Tetrachloroethane __ 
108-88-3------Toluene 
108-90-7------Chlorobenzene -------100-41-4------Ethylbenzene _______ _ 
l00-42-5------Styrene -----------

1330-20-7------Xylenes (total) 
156-59-2------1,2-Dichloroethene-cis ___ __ 

12. 
12. 
12. 
12. 
12. 
12. 
12. 

9. 
12. 
12. 
12. 
12. 
12. 

8. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
12. 
4. 

12. 
12. 
12. 

8. 
12. 

l.O 

u 
u 
u 
u 
u 
u 
u 

J 

Q 

u 
u 
u 
u 

J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

J 
u 
u 
u 

J 
u 

(UL) 



-
.... 

lE 
VOLATILE ORGANICS ANALYSIS OATA SHE.ET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: AES, Inc. Contract: 

EPA SAMPLE NO. 

BBL4 (21-;~. 

- La.b Code : AES Case No.: BBL950l SAS NO.: SDG No.: BBLl (4 

-
-
-... 
-
-
-
-
-
-
-
-
-
-
-
-
-

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.000 (g/mL) G 

La.b Sample ID: BBL4(21-22) 

La.b File ID: D2854 

Level: (low/med) LOW 

t Moisture: not dee. 14. 

Oate Received: 09/29/95 

Oate Analyzed: 10/02/95 

GC Column: RTX502.2 ID: . 25 (mm) Dilution Factor: l.O 

Soil Extract Volume: (uL) Soil Aliquot Volume: 

Number TICs found: 4 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER COMPOUND NAME RT EST. CONC. 

1. UNKNOWN ALKANE -------2 . UNKNOWN HYDROCARBON ----
3 . UNKNOWN HYDROCARBON ----
4. UNKNOWN ALKANE ______ _ 

13 .19 
13.95 
15.79 
19.42 

6. 
20. 
20. 

6. 

5. _________ ------------------- ------ ---------. 
6. __________ ---------------------- ------- -------. 
7. _________ ---------------------- ------ ----------
8. __________ ------------------------ ------- -----------. 
9. ___________ --------------------------- -------- -----------. 

10. ____________ ---------------------------- ------ -----------. 
11. ____________ ---------------------------- -------- -----------. 
12. ____________ ------------------------- ----- ------------
13 . ___________ ---------------------------- -------- ------------
14. ____________ ------------------------------------ -----------
15. ____________ ---------------------------- -------- ------------
16. ___________ --------------------------- -------- ------------. 
17. ____________ ---------------------------- -------- ------------
18. ___________ ------------------------------------ ------------. 
19. ____________ --------------------------- ------ ------------
20. ___________ ----------------------- -------------------
21. ___________ ------------------------ ------- ------------
22. ____________ ---------------------------- -------- ------------
23 . ____________ --------------------------- -------- ------------
24. ____________ ---------------------------
25. -------- ------------
26. -----------
27. ___________ ---------------------------- -------- ------------
28. ___________ ----------------------- -------- ------------
29. ___________ ----------------------- -------- ------------
30. __________ ---------------------------- -------- ------------

FORM I VOA-TIC 

(UL) 

Q 
===== 

J 
J 
J 
J 

3/90 



0CGGZ4 -
lA SPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS OATA SHEET -
Lab Name: AES, Inc. Contract: 

BBLS (12-11 

- Lab Code: AES Case No.: BBL950l SAS No.: SDG No.: BBLl (4 

- Matrix: (soil/water) SOIL Lab Sample ID: BBLS(l.2-i4) 

Lab File ID: D2856 Sample we/vol: 5.000 (g/mL) G 

- Level: (low/med) LOW Date Received: 09/29/95 

Date Analyzed: l0/02/95 

-
- -

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

t Moisture: not dee. 17. 

GC Column: RTX502.2 ID: . 25 (mm) Dilution Factor: l.O 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3------Chloromethane 12. 
74-83-9------Bromomethane 12. 
75-01-4------Vinyl Chloride 12. 
75-00-3------Chloroethane 12. 
75-09-2------Methylene Chloride 12. 
67-64-1------Acetone 9. 
75-15-o------carbon Disulfide 12. 
75-35-4------1,l-Dichloroethene 12. 
75-34-3------1,l-Oichloroethane 12. 

156-60-5------1,2-Dichloroethene-trans_ 12. 
67-66-3------Chloroform 12. 

107-06-2------1,2-Dichloroethane 12. 
78-93-3------2-Butanone 12. 
71-55-6------l,l,l-Trichloroethane 12. 
56-23-5------carbon Tetrachloride 12. 
75-27-4------Bromodichloromethane 12. 
78-87-5------l,2-Dichloropropane 12. 

10061-0l-5------cis-l,3-Dichloropropene 12. -79-01-6------Trichloroethene 12. 
124-48-l------Dibromochloromethane 12. 
79-00-5------l,l,2-Trichloroethane 12. 
71-43-2------Benzene 12. 

10061-02-6------trans-l,3-Dichloropropene 12. -75-25-2------Bromoform 12. 
108-10-1------4-Methyl-2-Pentanone 12. 
591-78-6------2-Hexanone 12. 
127-18-4------Tetrachloroethene 12. 
79-34-5------l,l,2,2-Tetrachloroethane 12. -108-88-3------Toluene 12. 

108-90-7------Chlorobenzene 12. 
100-41-4------Ethylbenzene 12. 
100-42-5------Styrene 12. 

1330-20-7------Xylenes (total) 10. 
156-59-2------1,2-Dichloroethene-cis 12. 

' 

Q 
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-
-
-
-
-

lE EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOONDS 

Lab Name: AES, Inc. Contract: 

Lab Code: AES Case No. : BBL950l SAS No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.000 (g/mL) G 

Level: (low/med) LOW 

' Moisture: not dee. 17. 

BBL5 ( 12 -!J.1 

SOO No.: BBL1 (4 

Lab Sample ID: BBLS(l2-l4) 

Lab File ID: D2856 

Date Received: 09/29/95 

Date Analyzed: 10/02/95 

- GC Column: RTX502.2 ID: . 25 {mm) 

(uL) 

Dilution Factor: l.O 

-
-
-
-
-
-
-
·-
-
-
-
-
-

Soil Extract Volume: 

Number TICs found: 2 

CAS NUMBER COMPO ONO NAME 

Soil.Aliquot Volume: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

RT EST. CONC. 
=-··===-===-======= ==•=a===•===••======•==•=••• ·======· ============= 

l. - - UNKNOWN HYDROCARBON 13.95 20. 
2. - - UNKNOWN HYDROCARBON 15.79 20. 
3. 
4. 
s. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

(uL) 

Q 

===== 
J 
J 

3/90 



-
-
-
-

OCU0~6 

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AES, Inc. Contract: 

Lab Code: AES Case No.: BBL950l SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.000 (g/mL) G 

SDG No . : BBLl ( 4 

Lab Sample ID: BBLS(24-26) 

Lab File ID: D2858 

- Level: (low /med) LOW Date Received: 09/29/95 

Date Analyzed: 10/02/95 -
-
-
-
-
-
-· 
-
-
-
-
-
-
-

\ Moisture: not dee. 11. 

GC Column: RTX502.2 ID: . 25 (mm) Dilution Factor: l.O 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3------Chloromethane -------74-83-9------Bromomethane ---------75 - 01 - 4 - - - - - - Vinyl Chloride _______ _ 
75-00-3------Chloroethane 

~--,.-----------75 - 09 - 2 - - - - - - Methylene Chloride ____ _ 
67-64-l------Acetone 
75-15-0------carbon Disulfide ------75-35-4------1,l-Dichloroethene -----75-34-3------l,l-Dichloroethane -----156-60-5------l 2-Dichloroethene-trans 

I -

67-66-3------Chloroform ----------------107 - 06 - 2 - - - - - - l, 2 - Di ch lo roe th an e -----78-93-3------2-Butanone __..,,..--------------71 - 55 - 6 - - - - - - 1, 1, l -Tri c hl or o ethane 
56-23-5------carbon Tetrachloride ----75-27-4------Bromodichloromethane ----78-87-5------1,2-Dichloropropane ------

10061-01-5------cis-l,3-Dichloropropene 
79-01-6------Trichloroethene 

124-48-1------Dibromochloromethane ----79-00-5------l,l,2-Trichloroethane __ ___ 
71-43-2------Benzene 

10061-02-6------trans-l,3-Dichloropropene 
75-25-2------Bromoform -----------------l 08 - l 0 - l - - - - - - 4 -Methyl - 2 - Pent anon e ____ _ 

591-78-6------2-Hexanone -------------127 - l 8 - 4 - - - - - - Tetra ch lo roe th en e 
79-34-5------l,l,2,2-Tetrachloroethane 

108-88-3------Toluene 
108-90-7------Chlorobenzene ---------100 - 41 - 4 - - - - - - Ethyl benzene _______ _ 

100-42-5------Styrene --------------
1330-20-7------Xylenes (total) 
156-59-2------l,2-Dichloroethene-cis __ __ 

11. 
ll. 
11. 
11. 
ll. 
ll. 
ll. 
11. 
3. 

ll. 
11. 
11. 
11. 
10. 
11. 
11. 
ll. 
ll. 
11. 
11. 
11. 
ll. 
11. 
ll. 
11. 
11. 
ll. 
11. 
l. 

ll. 
11. 
ll. 
ll. 
11. 

u 
u 
u 
u 
u 
u 
u 
u 
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-
-
-
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-
-
-
-
-
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-
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-
-
-

lE EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOONDS 
BBLS ( 24-;.~ 

Lab Name: AES, Inc. Contract: 

Lab Code: AES Case No. : BBL950l SAS No. : St:G No.: BBLl (4 

Matrix: (soil/water} SOIL 

Sample wt:/vol: S.000 

Level: (low/med) LOW 

\- Moisture: not dee. ll. 

GC Column: RTXS02.2 ID: 

Soil Extract Volume: 

Number TICS found: 0 

CAS NUMBER 

(g/mL) G 

.25 (nun) 

(uL) 

COMPOUND NAME 

Lab Sample IO: BBL5(24-26) 

Lab File ID: 02858 

Date Received: 09/29/95 

Date Analyzed: 10/02/95 

Dilution Factor: l.O 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

RT EST. CONC. Q 
==-·=====·====== :a=======•===••=•=•=••=••=== =-=====r== ============= ===== 

l. 
2. 
3. 
4. 
s. 
6. 
7. 
a. 
9. 

10. 
ll. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
2J.. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 3/90 



-
... 

•• 

-
... 

lA EPA SAMPLi:: NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AES, Inc. Contract: 

Lab Code: AES Case No.: BBL950l SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.000 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dee. 17. 

BBLS (28-jtJ 

SDG No . : BBLl ( 4 

Lab Sample ID: BBLS(28-30) 

Lab File ID: 02907 

Date Received: 09/29/95 

Date Analyzed: 10/05/95 

- GC Column: RTX502.2 ID: . 25 (mm) Dilution Factor: 1.0 

-
... 

-
-
-
-
-
... , 

-· 
-
·-
-
-

Soil Extract Volume: (uL) Soil Aliquot Volume: 

CAS NO. COMPOtJND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3------Chloromethane 12. 
74-83-9------Bromomethane 12. 
75-01-4------Vinyl Chloride 12. 
75-00-3------Chloroethane 12. 
75-09-2------Methylene Chloride 12. 
67-64-1------Acetone 12. 
75-15-0------carbon Disulfide 12. 
75-35-4------1,l-Dichloroethene 12. 
75-34-3------1,l-Dichloroethane 12. 

156-60-5------1 2-Dichloroethene-trans 
I -

12. 
67-66-3------Chloroform 12. 

107-06-2------1,2-Dichloroethane 12. 
78-93-3- -----2·-autanone 12. 
71-55-6------1,1,1-Trichloroethane 12. 
56-23-5------Carbon Tetrachloride 12. 
75-27-4------Bromodichloromethane 12. 
78-87-5------l,2-Dichloropropane 12. 

l006l-Ol-5------cis-l,3-Dichloropropene _ 12. 
79-0l-6------Trichloroethene 12. 

124-48-l------Dibromochloromethane 1.2. 
79-00-5------l.,l.,2-Trichloroethane 1.2. 
71-43-2------Benzene 1.2. 

10061-02-6------trans-l.,3-Dichloropropene _ 1.2. 
75-25-2------Bromoform 1.2. 

108-10-1------4-Methyl-2-Pentanone 'i2. 
591-78-6------2-Hexanone i2. 
127-18-4------Tetrachloroethene 1.2. 

79-34-5------l,l,2,2-Tetrachloroethane 12. -108-88-3------Toluene 2. 
108-90-7------Chlorobenzene 12. 
100-41-4------Ethylbenzene 12. 
100-42-5------Styrene 12. 

1330-20-7------Xylenes (total) 12. 
156-59-2------l,2-Dichloroethene-cis 12. 

(UL) 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

J 
u 
u 
u 
u 
u 



... 

.... 

-
-
-
-
... 

-
-
-
•• 

-
-
-
-
-
-
-· 
-

GCCG2~ 
lE EPA SAMPLE NC. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

BBLS (28-3(~ 
Lab Name: AES, Inc. Contract:: 

Lab Code: AES case No.: BBL950l SAS No.: SDG NO.: BBLl (4 

Matrix: (soilfwater) SOIL 

Sample wt/vol: 5.000 

Level: (low/med) LOW 

tr Moisture: not dee. 17. 

GC Column: RTX502.2 ID: 

Soil Extract Volume: 

Number TICS found: 0 

CAS NUMBER 

(g/mL) G 

.25 (mm) 

(uL) 

COMPOUND NAME 

Lab Sample ID: BEL5(28-30) 

Lab File ID: 02907 

Oate Receiveg: 09/29/95 

Date Analyzed: 10/05/95 

Dilution Factor: l.O 

Soil Aliquot Volume: (uL) 

CONCENTRATION ONITS: 
(ug/L or ug/Kg) UG/KG 

RT EST. CONC. Q 

===a============ ===·====·===·=========··==== =··=·=·== ============= ===== 
l. 
2. 
3 . 
4. 
5. 
6. 
7. 
8. 
9 . 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
l. 7. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 3/90 



-
-
... 

... 

... 

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AES, Inc. Contract: 

Lab Code: AES Case No.: BBL9501 SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 2.000 {g/mL} G 

Level: {low/med} LOW 

t Moisture: not dee. 17. 

DUP 

SDG No.: BBLl (4 

Lab Sample ID: DUP 

Lab File ID: D2908 

Date Received: 09/29/95 

Date Analyzed: 10/05/95 

- GC Column: RTX502.2 ID: . 25 (mm) 

(uL) 

Dilution Factor: 1.0 

•• 

•• 

•• 

•• 

·-
·-
·-
·-
.. 

-
-
-

Soil Extract Volume: Soil Aliquot Volume: 

CAS NO . COMPOUND 
CONCENTRATION.UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3------Chloromethane 30. 
74-83-9------Bromomethane 30. 
75-01-4------Vinyl Chloride 30. 
75-00-3------Chloroethane 30. 
75-09-2------Methylene Chloride 30. 
67-64-1------Acetone 30. 
75-15-0------carbon Disulfide 30. 
75-35-4------l,l-Dichloroethene 30. 
75-34-3------l,l-Dichloroethane 30. 

156-60-5------l 2-Dichloroethene-trans 
I -

30. 
67-66-3------Chloroform 30. 

107-06-2------l,2-Dichloroethane 30. 
78-93-3------2-Butanone 30. 
71-55-6------1,1,1-Trichloroethane 30. 
56-23-5------Carbon Tetrachloride 30. 
75-27-4------Bromodichloromethane 30. 
78-87-5------l,2-Dichloropropane 30. 

10061-0l-5------cis-l,3-Dichloropropene 30. -79-01-6------Trichloroethene 30. 
124-48-1------Dibromochloromethane 30. 
79-00-5------l,l,2-Trichloroethane 30. 
71-43-2------Benzene 30. 

10061-02-6------trans-l,3-Dichloropropene 30. -75-~5-.2.- - - - --Bromoform - 30. 
108-10-1------4-Methyl-2-Pentanone - 30. 
591-78-6------2-Hexanone 30. 
127-18-4------Tetrachloroethene 130. 
79-34-5------l,l,2,2-Tetrachloroethane 30. -108-88-3------Toluene 30. 

108-90-7------Chlorobenzene 30. 
100-41-4------Ethylbenzene 30. 
100-42-5------Styrene 30. 

1330-20-7------Xylenes (total) 950. 
156-59-2------l,2-Dichloroethene-cis 30. 

(uL) 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 

u 



-
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.... 

-
•• 

-
... 

... 

... 

.. 

... 

·-
·-
-
-
-
-
-
-

lE EPA SAMPLE NC. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: AES, Inc. Contract: 
DUP 

Lab Code: AES Case No.: BBL950l SAS No.: SOG No.: BBLl (4 

Matrix: (soil/water) SOIL 

Sample wt/vol: 2.000 

Level: Clow/med) LOW 

% Moisture: not dee. 17. 

GC Column: RTX502.2 ID: 

(g/mL) 

.25 (mm) 

G 

Lab Sample ID: DUP 

Lab File ID: D2908 

Date Received: 09./29/95 

Date Analyzed: l0/05/95 

Dilution Factor: l.O 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Number TICS found: 10 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

. 
CAS NUMBER COMPOUND NAME RT EST. CONC. 

=============~== ============================ ======== ===s========== 
l. - - UNKNOWN ALKANE 12.91 5000. 
2. - - UNKNOWN ALKANE 13 .23 3000. 
3. - - UNKNOWN ALKANE 13.97 8000. 
4. - - UNKNOWN ISOMER DIMETHYL CYCL 14.70 300. 
5 . - - UNKNOWN ISOMER DIMETHYLCYCLO 14.91 400. 
6. - - UNKNOWN 15.46 100. 
7. - - UNKNOWN ALKANE 16.08 200. 
8. - - UNKNOWN ALKANE 16.82 200. 
9. - - UNKNOWN AROMATIC 20.02 100. 

10. - - UNKNOWN AROMATIC 20.96 100. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

Q 

===== 
J 

.J 
J 
J 
J 
J 
J 
J 
J 
J 

3/90 
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-
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•• 

... 

•• 

... 

•• 

... 

•• 

... 

·-
·-
... 

·-
-
-
-
-

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

BBLFB 
Lab Name: AES, Inc. Contract: 

Lab Code: AES case No.: BBL950l SAS No.: SDG No . : BBLl ( 4 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.000 (g/mL) ML 

Lab Sample ID: BBLFB 

Lal:> File ID: 02885 

Level: (low/med) LOW Date Received: 09/29/95 

Date Analyzed: l0/04/95 % Moisture: not dee. ---
GC Column: RTX502.2 ID: . 25 (ttnn) Dilution Factor: 

Soil Extract Volume: (uL) Soil Aliquot Volume: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/t 

74-87-3------Chloromethane 
74-83-9------Bromomethane 
75-01-4------Vinyl Chloride 
75-00-3------Chloroethane 
75-09-2------Methylene Chloride 
67-64-1------Acetone 
75-15-0------Carbon Disulfide 
75-35-4------l,l-Dichloroethene 
75-34-3------l,l-Dichloroethane 

156-60-5------l 2-Dichloroethene-trans 
I -

67-66-3------Chloroform 
107-06-2------l,2-Dichloroethane 

78-93-3------2-Butanone 
71-55-6------1,1,1-Trichloroethane 
56-23-5------carbon Tetrachloride 
75-27-4------Bromodichloromethane 
78-87-5------l,2-Dichloropropane 

10061-0l-5------cis-l.,3-Dichloropropene -79-01-6------Trichloroethene 
124-48-1.------Dibromochloromethane 
79-00-5------1,1,2-Trichloroethane 
71.-43-2------Benzene 

10061-02-6------trans-l,3-Dichloropropene -75-25-2------Bromoform 
108-10-1------4-Methyl-2-Pentanone 
591-78-6------2-Hexanone 
127-18-4------Tetrachloroethene 

79-34-5------1,1,2,2-Tetrachloroethane -108-88-3------Toluene 
108-90-7------Chlorobenzene 
100-41-4------Ethylbenzene 
100-42-5------Styrene 

1330-20-7------Xylenes (total) 
156-59-2------l,2-0ichloroethene-cis 

10. 
10. 
10. 
10. 

9. 
10 . 
10. 
10. 
10 . 
lO. 
10. 
10. 
10. 
10. 
10. 
10. 
1.0 . 
10. 
10 . 
10. 
10. 
1.0. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

l.O 

Q 

u 
u 
u 
u 
BJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

(UL) 



-
... 

lE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: AES, Inc. Contract: 

0 r ·'" ·~'· -, . .., ..... ~,..J~u 
EPA SAMPLE NO. 

BBLFB 

... Lab Code : AES Case No. : BBL950l SAS No. : SDG No.: BBLl. (4 

... 

... 

... 

.... 

•• 

.. 
... 

•• 

·-
·-
·-
.. 

·-
-
-

Matrix: (soil/water) WATER 

Sample wt/vol: 5.000 

Level: (low/med) LOW 

t Moisture: not dee. ---
GC Column: RTX502.2 ID: 

Soil Extract Volume: 

Number TICs found: 0 

CAS NUMBER 

(g/mL) ML 

. 25 (mm) 

(uL) 

COMPOUND NAME 

Lab Sample ID: BBLFB 

Lab File ID: D2885 

Date Received: 09/29/95 

Date Analyzed: l0/04/95 

Dilution Factor: l.. 0 

Soil Aliquot Volume: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

RT EST. CONC. 
a:=a============ =====·====================== ===-==a== ============= 

l. 
2. 
3. 
4. 
5 . 
6. 
7. 
8 . 
9. 

l.O. 
l.l. . 
l.2 . 
13. 
l.4. 
l.5. 
l.6. 
l. 7. 
l.8. 
l.9. 
20. 
21.. 

~ 

22. 
23. 
24. 
25 . 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

(UL) 

Q 

===== 

3/90 



... 

•• 

•• 

OGGO:l4 

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AES, Inc. Contract: 

Lab Code: AES Case No.: BBL950l SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.000 (g/mL) ML 

TBl 

SDG No. : BBL.l (4 

Lab Sample ID: TBl 

Lab Pile ID: D2879 

... Level: (low/med) LOW Date Received: 09/27/95 

Date Analyzed: 10/04/95 ' Moisture: not dee. ---
... GC Column: RTX50.2. 2 ID: . 25 (mm) 

(uL) 

Dilution Factor: l.O 

Soil Extract Volume: Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

•• 
74-87-3------Chloromethane 10. u 
74-83-9------Bromomethane 10. u ·- 75-0l-4------Vinyl Chloride 10. u 
75-00-3------Chloroethane 10. u 
75-09-2------Methylene Chloride 10. u .. 67-64-l------Acetone 10. u 
75-15-o------carbon Oisulf ide 10. u 
75-35-4------1,l-Dichloroethene 10. u 
75-34-3------1,1-oichloroethane 10. u ... 156-60-5------1 2-Dichloroethene-trans 10. u , -
67-66-3------Chloroform 10. u 

107-06-2------1,2-Dichloroethane 10. u 
·- 78-93-3------2-Butanone 10. u 

71-55-6------1,1,1-Trichloroethane 10. u 
56-23-5------carbon Tetrachloride 10. u 
75-27-4------Bromodichloromethane 10. u ·- 78-87-5------1,2-0ichloropropane 10. u 

10061-01-5------cis-l,3-0ichloropropene 10. u -79-01-6------Trichloroethene 10. u 
124-48-1------0ibromochloromethane 10. u 

79-00-5------l,1,2-Trichloroethane 10. u 
71-43-2------Benzene 10. u 

10061-02-6------trans-l,3-0ichloropropene 10. u -75-25-2------Bromoform 10. u 
108-10-1------4-Methyl-2-Pentanone 10. u 
591-78-6------2-Hexanone 10. u 
127-18-4------Tetrachloroethene 10. u 
79-34-5------l,l,2,2-Tetrachloroethane 10. u -108-88-3------Toluene 10. u ·- 108-90-7------Chlorobenzene 10. u 

100-41-4------Ethylbenzene 10. u 
100-42-5------Styrene 10. u 

·- 1330-20-7------Xylenes (total) 10. u 
156-59-2------l,2-Dichloroethene-cis 10. u 

-



•• 

..... 

•• 

... 

..... 

~ ... 

•• 

•• 

•• 

•• 

•• 

.. 

·-
·-
·-
·-
·-
·-

OCGG;JS 

lE SPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: AES, Inc. Contract: 
TBl 

Lab Code: AES Case No.: BBL950l SAS No.: SDG No,: BBLl (4 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.000 

Level: (low/med) LOW 

\o Moisture: not dee. 

GC Column: RTX502.2 ID: 

(g/mL) ML 

.25 (mm) 

Lab Sample ID: TBl 

Lab File ID: D2879 

Date Received: 09/27/95 

Date Analyzed: l0/04/95 

Dilution Factor: l.O 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Number TICS found: 0 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

=a====~=~======= ===========•===========a===• ======== ============= ===== 
1. _____________ ------------------------------ -------- ----------- ·-----2 . ------------
3. ____________ --------------------------- -------- -----------------4. ------------
5. _____________ ------------------------------ -------- ------------- -----6. ------------7. ___________ _ 

a. ---------------------------- --------9. ----------10. ----------
11. __________ --------------------------- --------- ------------ -----
12. ____________ ------------------------- -------- ------------- -----
13. -----------
14. ____________ ----------------------------- -------- ------------- -----
15. ____________ ----------------------------- -------- -------------- -----
16. _____________ ----------------------------- -------- -------------- -----
17. _____________ -----------------------------
18. ___________ ----------------------------- -------- -------------- -----19. -------------
20. __________ ----------------------------- -------- ------------- -----21. -----------22. ------------23. ------------24. ___________ _ 
25. ----------------------------- -------26. ------------27. ------------28. -------------29. -------------
30. _____________ ----------------------------- -------- -------------- -----

FORM I VOA-TIC 3/90 



•• 

... 

.... 

... 

... 

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AES, Inc. Contract: 

Lab Code: AES Case No.: BBL950i SAS No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.000 (g/mL) ML 

Level: (low /med) LOW 

t Moisture: not dee. ---

TB2 

SOO No.: BBL1 (4 

Lab Sample ID: TB2 

Lab File ID: D2884 

Date Received: 09/29/95 

... GC Column: RTX502. 2 ID: . 25 (nun) 

(uL) 

Date Analyzed: 10/04/95 

Dilution Factor: 1.0 

... 

•• 

•• 

•• 

·-
.. 

·-
·-
·-
·-
·-
·-

Soil Extract Volume: Soil Aliquot Volume: (uL) 

CAS NO . COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3------Chloromethane 
74-83-9------Bromomethane 
75-01-4------Vinyl Chloride 
75-00-3------Chloroethane 
75-09-2------Methylene Chloride 
67-64-1------Acetone 
75-15-0------carbon Disulfide 
75-35-4------1,1-Dichloroethene 
75-34-3------1,1-Dichloroethane 

156-60-5------1,2-Dichloroethene-trans __ 
67-66-3------Chloroform 

107-06-2------1,2-Dichloroethane 
78-93-3------2-Butanone 
71-55-6------1,1,1-Trichloroethane 
56-23-5------Carbon Tetrachloride 
75-27-4------Bromodichloromethane 
78-87-5------1,2-Dichloropropane 

10061-01-5------cis-l,3-Dichloropropene --79-01-6------Trichloroethene 
124-48-1------Dibromochloromethane 
79-00-5------1,1,2-Trichloroethane 
71-43-2------Benzene 

10061-02-6------trans-l,3-0ichloropropene -75-25-2------Bromoform 
io0-10-1------4-Methyl-2-Pentanone 
591•78-6------2-He..~none 
127-18-4------Tetrachloroethene 

79-34-5------1,1,2,2-Tetrachloroethane -108-88-3------Toluene 
108-90-7------Chlorobenzene 
100-41-4------Bthylbenzene 
100-42-5------styrene 

1330-20-7------Xylenes (total) 
156-59-2------1,2-Dichloroethene-cis 

Q 

10. u 
10. u 
10. u 
10. u 
12. B 
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 
10. u 



•• 

... 

•• 

OCGOJ7 
lE 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: AES, Inc. Contract: 

Lab Code: AES Case No.: BBL950l SAS NO.: 

Macrix: {soil/wacer) WATER 

EPA SAMPLE NO. 

TB2 

S:OG No.: BBLl (4 

... Sample wt/vol: 5.000 {g/mL) MI. 

Lab Sample I:O: TB2 

Lab File I:O: 02884 

... 

... 
... 

.... 

·-
·-
.... 

·-
·-
·-
·-
·-
·-

·:.·• 

·-

Level: (low /med) LOW 

t Moisture: not dee. ---
GC Column: RTXS02.2 I:O: 

Soil Extract Volume: 

Number TICs found: 0 

CAS NUMBER 

. 25 (mm) 

(uL) 

COMPOUND NAME 

Cate Received: 09/29/95 

Date Analyzed: l0/04/95 

Dilution Factor: l.O 

Soil Aliquot Volume: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

'RT EST. CONC. 

--------·-===·=· ---------------------------- -------- -------------l. 
2. 
3. 
4. 
s. 
6. 
7. 
8. 
9 . 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 

FORM I VOA-TIC 

(UL) 

Q 

··==-= 

3/90 
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October 9, 1995 

Mr. Mike Gefell 
Blasland, Bouck & Lee, Inc. 
6723 Towpath Road 
Box 66 
Syracuse, New York 13214-0066 

Re: L-95110 
Laboratory Testing 

1!11 parTatt 
wolffinc 

... Lockheed-Martin 

... 

•• 

·-
•• 

... 

·-
•• 

... 

·-
·-
.... 

•• 

Farrell Road 
Project No. 380,.81.01 

Dear Mr. Gefell: 

Enclosed are the results of laboratory testing performed at your request on one bulk and ten jar 
soil samples deliveredto our laboratory on September 25 and 29, 1995 for the above referenced 
project. Results include: 

1. 

2. 

3. 

4. 

5. 

6. 

' 

Natural Moisture Content ASTM D2216/ 

Sieve Analysis ASTM D422 & D1140 / 

Hydrometer Analysis ASTM D422/ 

Specific Grvity ASTM D854 / 
I 

Bulk (Natural) Soil Density Corps of Eng~eers EM-1110-2-1906/ 
Appendix II 

Porosity Corps of.Engineers EM-1110-2-1906 Appendix II j 

5 each 

2 each 

1 each 

1 each 

1 each 

1 each 

All requested tests have been completed on the previously received sample(s) for the above 
project. All sample remains are scheduled to be disposed of on November 9, 1995. Please 
notify Parratt-Wolff, Inc. by letter or telephone prior to November 9, 1995 if you would prefer 
to pick up the sample(s) or that the sample(s) be retained by Parratt-Wolff, Inc. for an additional 
period of time. 

~isher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260 FAX 315-437-1770 1~~ 0 One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280 ~ · 
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October 9, 1995 
Blasland, Bouck & Lee, Inc . 
Page Two 

Re: L-95110 
Laboratory Testing 
Lockheed-Martin 
Farrell Road 
Project No. 380.81.01 

Thank you for this opportunity to work with you. 

... Very truly yours, 

·-
•• 

.... 

•• 

·-
·-
·-

·-
... 

·-

PARRATT - WOLFF, INC. 

(__ I i ( .. 
. I· ...._, ( ,•, f ·• 

,, . '""' ... l 1 
. V · v I.... \_'-e" 'v "'-' 

I 
David L. Elliott, ET 
Manager - Field Inspection Services 
DLE/lms 
encs: 
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October 9, 1995 

Lab ID# 

7822 

7823 

7825 

7866 

L-95110 
Laboratory Testing 
Lockheed-Martin 

Farrell Road 
Project No. 380.81.01 

NATURAL MOISTURE CONTENT ASTM D2216 

Depth Moisture Content as a 
Sample# (feet) Percent of Da Weight 

BBL-1 13.0'-16.0' ,/ 9.1 

/ 
BBL-I 17.0'-17.3'<Composite ,; 5.6 

17.3'-17.6' 
17.6'-18.0' 

/ 
5.9 

BBL-1 29.2'-29.8' v' / 13.5 

/ 
BBL-4 16.0'-18.0' \/ 20.l 

(l)Natural Moisture Content obtained from Bulle (Natural) Density sample. 
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PROJECT TITLE Laboratory Testing. Lockheed-Martin. Farrell Road. Project No. 380.81.0l 

PROJECT #-=L-~9=51:....:1..::..0 _____ _ REPORT# 
TEST METHOD ASTM 0422 & 01140 REPORT DATE October 9. 1995 

Sieve Size - Percent Passing Sieve 

La)> Sample ID II Depth 3/4" 1/2" 3/8" 1/4" #4 #to #30 #40 1160 #100 #200 
IP# (feel) 

'I 
7822 BBL-I 13.0- I 100 96.S 96.S 94.9 93.4 90.3 84.4 82.4 77.4 67.9 47.8 

16.0 

I 7866 BBL-4 16.0- -- -- -- -- -- -- - -- 100 98.8 SS.I . 18.0 
I 

Sample mass, as received, meets m'.:Jimum requirements of test method: Yes __ No__x Prewashed: Yes_x No ---
Remarks:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Performed By -~FC=------

Checked By __ ...:...Y.:...f,,_r ____ _ 



·-
·•·'· 

... 

... 

... 

... 

•• 

•• 

..... 

•• 

... 

... 

•• 

.... 

.. 

... 

-

October 9, 1995 

Lab ID# Sample# 

7823 BBL-1 

L-95110 
Laboratory Testing 
Lockheed-Martin 

Farrell Road 
Project No. 380.81.01 

BULK (NATURAL) SOIL DENSITY 
CORP OF ENGINEERS EM-1110-2-1906 

APPENDIX. II. DISPLACEMENT METHOD 

Bulle (Natural) Soil Density (PCF) 
Dry Density Moist Density 

17.6'-18.0' 136.7 144.8 

)11~~ 
~ 
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GRAIN SIZE ANALYSIS 

* .: • !I 4 

SIEVES s .. I ., I I i I I .. 30 50 100 200 HYDROMf TER 4 
I • ;, I 100 

t- 80 

s 110 

• >- 70 • i 10 

IL. 50 .. 
140 
!E 30 
t « 20 
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10 

200 60 

BOULDERS 
COHLES 

~· 76.2 
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20 6 2 0.6 0.2 0.06 0.02 0.006 
GRAIN SIZE IN MILLIMETERS 

'GRAVEL 
1 I ' SAND SILT- CLAY SOIL 

I .. I f c I .. I f 

25.4 t.52 2.0 0.51 0.25 0.074 ..... OPE NIN& 

I in. 3/8 in. Noe. 10 30 10 200 llEVE 

-
l-95110 Lab ID I: 7A'J2 

laboratory Testing Samole ID # · BRL-1 

Lockheed-Martin Denth· 11 0 1-11> 0 1 

Farrell Road 

Project No. 380.81.01 

Sieve Analysis ASTM D422 & Dl 140 

Hvdrometer Analvsis ASTM 0422 
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October 9, 1995 

Lab 
ID# 

7823 

Lab 
ID# 

7823 

L-95110 
Laboratory Testing 
Lockheed-Martin 

Farrell Road 
Project No. 380-.81.01 

~f_f.CIFIC G.RA VITY OF SOILS ASTM D854 

Specific 
Gravity 

Sample Depth of Solids(G) 

BBL-1 17.0'-18.0' 2.73 

Porosity 
Corps of Engineers EM-1110-2-1906 

Appendix II 

Sample Porosity ( 3) 

BBL-1 17.0'-18.0' 19.8 

u :; -
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THRESHOLD CONCENTRATION CALCULATIONS 

CALCULATE EFFECTIVE SOLUBILITY, BASED ON MOLE FRACTION 
LNAPL LNAPL DNAPL DNAPL 

Mole Fraction Pure Phase Eff8ctiVe Mole Fraction .effective 
Xi Solubility Solubility Xi Solubility 

mg/L mg/L mg/L 
TCA 0.1 1360 13Er 0.35 478~ 

Toluene 0.36 515 185.4<. 0.53 272.95 
Ethylbenzene 0.08 152 12.1&: 0.02 3.04-
Total Xylenes 0.46 170 78.2: 0.1 17 
TCE 0 1100 Q.< 0.004 4.4-
PCE .;,_I; 0 

CALCULATE Kd, BASED ON TOC RESULTS 
Kd=Koc*foc, using average foe for overburden silty sand 

foe= 
Koc BBL-1 toe oc/1000000 
mVg mg/kg mg/mg 

TCA 100 4-6 463 0.000463 
Toluene- 300 6-8 1420 0.00142 
Ethyl benzene 1100 8-10 7090 0.00709 
Total Xylenes 300 10-12 10590 0.01059 
TCE 126 13-14 20100 0.0201 
PCE 302 average 7932.6 0.0079326 

16-18 2130 0.00213 
20-20.8 39900 0.0399 

Koc from Korfiatis, George, P. and Talimcioglu, Nazmi M.; A Model for Calculation of Soil Cleanup Levels; 
Remediation, Spring 1994 

CALCULATE THRESHOLD 

Notes: 

DNAPL DNAPL LNAPL LNAPL 

a:,: 
4i '~- f • 2';,~1\~'2~1 

08".8:lii'.;' .. ;' •.• t<l8'180&8~ 
• .· .. .. . . oat4S:· v:~ 203'.~16~57":! 

~ S.3 , ,,:.}t:~:S:ltS:&~;-:,i~j?:~~ cto~;\'';-~~'~';;(Q:p~ 
''o:oa·< o~oo:.t····.-- o:oa-·''····· ···'<0.00<1 

Threshold Cone. Formula 
Ct = (((Kcf'p)+n)*S1)/p 
Ct = Threshold Concentration 
Kd = Partition coefficient between pore water and soil 
n = water-filled porosity 
p = dry bulk density of the soil 
Si = Effective solubility 
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POOL HEIGHT CALCULATION 
POOLHITE. WK3 
By M.J. Gefell, November 28, 1995 

Based on Pankow and Cherry, 1995, Dense Chlorinated Solvents and other DNAPLs 
in Groundwater, Waterloo Press, Portland, Oregon. 

I ! 

CALCULATIONOF MAXIMUM STABLE DNAPLPOOL HEIGHT 
K-Estimate 1 K-Estimate 2 K-Estimate 3 

BBL-1 BBL-4 (16-18') BBL-4 (16-18') BBL-4 (16-18') 
(17-18') Till Silt & f Sand Silt & f Sand Silt & f Sand 

K (cm/sec) 3.0E-06 
n (vol/vol) 0.2 
P, dnapl (g/cc) 1.03 
IT, dnapl (dynes/cm) 3 

Maximum Pool Height (cm) 1298 
Maximum Pool Height (ft) 42.6 

K =hydraulic conductivity of stratum beneath pool 
n = porosity of stratum beneath pool 
P, dnapl = DNAPL density 
IT, DNAPL = DNAPL-water interfacial tension 

Page 1 

1.0E-06 1.0E-05 1.0E-04 
0.4 0.4 0.3 

1.03 1.03 1.03 
3 3 3 

2673 1057 372 
87.7 34.7 12.2 

05-Dec-95 

! '\ 
I I -,J • I 

pool2.wk3 


