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June 30, 1998

Mr. Ed Gurski
PA Dept. Of Environmental Protection

Environmental Cleanup Program
400 Waterfront Drive
Pittsburgh, Pennsylvania 15222

RE: Soil Vapor Extraction/Air Sparge Test Report
Route 119 Amoco, Facility ID# 26-18711
Dunbar Township, Fayette Co., PA

Dear Mr Gurski:

Chambers Environmental Group, Inc. (CEG) has prepared the above titled report documenting
the results of the Soil Vapor Extraction / Air Sparge (SVE/AS) pilot test completed at the Route

119 Amoco property.

The scope of work performed by CEG included the following activities: 1) installation of three
(3) SVE wells and two (2) AS wells; 2) installation of vapor monitoring probes; 3) an SVE/AS
pilot test; 4) SVE/AS test data reduction and report preparation. The results of these activities is

presented below.

SVE/AS Well Installation

CEG subcontracted Advanced Drilling, Inc., Washington, New Jersey to install three (3) soil
vapor extraction wells and two (2) air sparge wells on the Route 119 Amoco property. The wells
were installed on June 1 and 2, 1998 using an air rotary drill rig. The SVE wells were installed
to a depth of approximately thirty-five (35 ) feet just above the depth of the apparent water table
aguifer. The SVE wells are identified as SVE-1, SVE-2, and SVE-3 and the AS wells are
identified as AS-1 and AS-2. A copy of the drillers well logs are provided in the Appendix B.
The location of the SVE/AS wells is presented in Appendix A, Figure 1.

One (1) split spoon soil sample (2 total of five samples) was collected for laboratory analysis
from each SVE and AS well at a depth interval of 5-6 feet. The samples were laboratory
analyzed by Chem Spec Analytical Laboratories, Inc. laboratory using US EPA Methods
8260B/5035 for volatile organics. The laboratory results of the five (5) samples is presented in

Appendix C and summarized Table 1.
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Route 119 Amoco, Facility [D # 26-18711
Dunbar Twp. Fayette Co., PA

The SVE wells were designed to extract petroleum vapors from the shallow impacted area (3'-6")
and to capture volatilized petroleum constituents gencrated from the air sparge wells at a depth
above thirty-five (35) feet. The SVE wells were constructed using two-inch diameter schedule
40 well screen and casing. The screened interval extends from depths of 3-35 feet and the solid
casing riser extends from 0.5-3 feet below surface grade. The well annulus around the well
screen was filled with #2 sand from depths of 2-35 feet and a bentonite seal was placed from a
depth of 0.5-2 feet below surface grade. The well top was secured with an expandable locking
plug and housed within an eight-inch diameter steel flush mount well box.

The AS wells were designed to inject compressed air below the observed water table aquifer in
order to volatilize dissolved petroleum constituents within the water table aquifer. The AS wells
were constructed using two-inch diameter schedule 40 well screen and casing. The screened
interval extends from depths of 37-40 feet and the solid casing riser extends from 0.5-37 feet
below surface grade. The well annulus around the well screen was filled with #2 sand from
depths of 36-40 feet, a bentonite seal was placed from a depth of 32-36 feet, and the remaining
annulus was filled with a bentonite grout mixture from a depth of 3-32 feet below surface grade.
The well top was secured with an expandable locking plug and housed within an eight-inch
diameter steel flush mount well box.

A total of six (6) vapor monitoring probe (VMP’s) locations with one (1) probe per location were
installed following the SVE/AS well installations. The VMP’s were installed using a truck
mounted Geoprobe drili rig. The Geoprobe advances a hollow sampler (similar to a split spoon)
using direct pneumatic pressure to the hollow sampler. The VMP’s were constructed using a one
(1) foot length of 3/4-inch diameter slotted well screen. Tubing was connected to the VMP and
run to the surface. The tubing was labeled as to the depth of the VMP interval and housed within
a 5-inch diameter flush mount steel roadbox. One (1) VMP was installed in the subsurface of
each VMP location at depth intervals of 3-4 feet. The annulus around the VMP was filled with
graded #2 sand from depths of 2.5-4 feet. A bentonite seal was placed above the sand from a
depth of 0.5-2.5 feet to isolate the VMP from the surface.
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Table 1
Soil Quality Analytical Results
Analyte/ PADEP SVE-1, 5'-6' SVE-1,5'-6' SVE-J; 5'-6' AS-1, 5'-6' AS-2,5'-6
Sample ID USS/AL
(mg/kg) |
MTBE 2 0.232 <0.200 0.003 <0.200 <0.200
Benzene 0.5 0.553 0.227 0.008 0.444 0.244
Toluene 100 0.160 1.27 0.007 0.258 225
Ethylbenzene 70 0.135 1.04 0.009 0371 1.22
m,p-Xylene 1,000 {total) 0.157 4.52 0.005 0.655 5.88
o-Xylene 1,000 (total) 0.030 2.03 <0),002 0.369 3.27
Isopropylbenzen 18 ¢.011 0.317 0.003 <0.200 0.243
e
Naphthalene 5 0.025 205 0.002 0.578 233

Note: All concentrations reported in mg/kg (ppmy).
PADEP USS/AL= Unsaturated Soil Standard/Action Level.
Bold = PADEP USS/AL exceeded.

As summarized in Table 1, the SVE and AS wells were installed in areas exhibiting significant
BTEX in soil concentrations. The fact that the SVE and AS wells exist in petroleum impacted
areas of the property should provide relevant data as to the effectiveness of SVE and AS
technology to remove adsorbed, dissolved, and vapor-phase petroleum constituents from the
subsurface. One (1) soil sample (SVE-1, 5'-6") exceeded the benzene PADEP Unsaturated Soil

Standards / Action Level for residential sites.

ulti-Well SVE Pilot Tes

CEG conducted soil vapor extraction and air sparge pilot tests on the SVE/AS wells on June 4
and 5, 1998. Prior to starting the test, background (no vacuum applied) readings were collected
from the monitoring locations. No significant background readings (pressure or vacuum) were
observed prior to commencement of the tests. A two-horsepower regenerative vacuum blower
was manifolded to the extraction well using flexible hose. The test commenced and vacuum
readings were obtained from the monitoring locations. Applied vacuum, air velocity, and
temperature readings were collected from the SVE blower. The extracted vapor was manifolded
through a 200 1b. granular activated carbon canister to remove volatile organic vapors from the
effluent air stream.

The first SVE test was performed on SVE-1 using the VMP’s and nearby monitoring wells to
collect vacuum/pressure readings. The test was conducted at varying vacuum rates from low to
the maximum (46-58 inches water) vacuum. The SVE only test on SVE-1 was conducted for
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Route 119 Amoco, Facility [D # 26-18711
Dunbar Twp. Fayette Co., PA

the maximum (46-58 inches water) vacuum. The SVE only test on SVE-1 was conducted for
180 minutes after which the test was terminated. The SVE-1 test observed vacuum data is

tabulated in Table 5 and the applied vacuum, air flow rate, photoionization detector (PID) and
temperature readings are presented in Table 2 below.

Table 2
SVE-1 Test Data
Elapsed Time Applied Vacuum Flowrate {CFM) Temperature (F) Influent PID Comments
{inches water) Readings

2 53 60.6 117.8 700 Dilution open half
30 46 65.4 144.5 705 Dilution open half
45 46 61.9 146.3 713 Dilution open half
60 50 473 146.1 805 Dilution open half
5 49 56.0 150.3 790 Dilution open half
90 48 55.8 148.2 781 Dilution open half
105 50 516 152.% m Dilution open half
120 52 471 152.1 773 Dilution closed full
135 58 220 175.6 787 Dilution closed full
150 58 229 176.8 782 Dilution closed full
180 57 227 175.0 782 Dilution closed full

As indicated in Table 2, the applied vacuum readings resulted in a moderate air flow rate
indicating that the soils are well suited to vapor extraction. The PID readings steadily increased
following the start of the pilot test until approximately 60 minutes after which they remained

relatively steady.

The second SVE test was performed on SVE-2 using the VMP’s and nearby monitoring wells to
collect vacuum/pressure readings. The test was conducted at varying vacuum rates from medium
to the maximum (44-60 inches water) vacuum. The SVE only test on SVE-2 was conducted for
180 minutes after which the test was terminated. The SVE-2 test observed vacuum data is
tabulated in Table 5 and the applied vacuum, air flow rate, photoionization detector (PID) and
temperature readings are presented in Table 3 below.
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Table 3
SVE-2 Test Data
Elapsed Time Applicd Vacuum Flowrate {CFM)} Temperature (IF) Influent PID Comments
{inches water) Readings .

5 36 95.5 132.0 821 Dilution open half
10 36 94.8 1277 855 Dilution open half
30 36 90.3 125.4 946 Dilution open hatf
60 36 911 125.0 1,003 Dilution open half
90 35 90.2 1254 992 Dilution open half
120 58 {max.) 24.0 162.3 >2,000 Dilution closed full
150 58 (max.) 23.8 164.5 >2,000 Dilution closed full
180 58 {max.) 238 168.1 >2,000 Dilution closed full

As indicated in Table 3, the SVE-2 test applied vacuum ranged from 35-58 inches water during
the test which resulted in a low to moderate flow rate (23.8-24.0 cfm) when the air dilution valve
was closed and 90.2 to 95.5 cfm when the dilution valve was partially open. This indicates that
the subsurface soils around SVE-2 are relatively “tight” and may provided adequate vacuum
vapor extraction. The PID readings were maximized following closure of the dilution valve to
readings >2,000 units.

The third SVE test was performed on SVE-3 using the VMP’s and nearby monitoring wells to
collect vacuum/pressure readings. The test was conducted at varying vacuum rates from low to
the maximum (35->60 inches water) vacuum.

The SVE only test on SVE-3 was conducted for 180 minutes after which the air sparge test was
terminated. The SVE-3 test observed vacuum data is tabulated in Table 7 and the applied
vacuum, air flow rate, photoionization detector (PID) and temperature readings are presented in
Table 4 below.
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Table 4
SVE-3 Test Data
Elapsed Time Applied Vacuum Flowrate (CFM) Temperature {F) Influent PID Comments
{inches water) Readings
3 35 95.7 113.1 895 Dilution open half
30 35 86.1 119.2 715 Dilution open half
60 37 96.8 119.9 787 Dilution open half
o0 36 89.2 118.8 770 Dilution open half
95 >60 (max,) 116 117.3 1,643 Dilution closed fisll
120 >60 (max.) 8.94 120.1 1,970 Dilatien closed full
150 =60 (max.) 6.32 179.4 »>2,000 Dilution closed full
180 >60 (max.) 741 176.4 >2,000 Dilution closed fuli

As indicated in Table 4, the SVE-3 test applied vacuum ranged from 35 - >60 inches water
during the test which resulted in a low flow rate (6.32- 11.6 ¢fm) when the air dilution valve was
closed and 86.1 to 96.8 cfm when the dilution valve was partially open. This indicates that the
subsurface soils around SVE-3 are relatively “tight” and may not yield large quantities of air
through the formation due to few voids in the subsurface. The PID readings were maximized

following closure of the dilution valve to readings >2,000 units.

The induced vacuum readings for the monitoring points for each of the three (3) SVE tests is
presented in Tables 5, 6, and 7 below:
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SVE/AS Pilot Test Report 10
Route 119 Amoco, Facility 10 # 26-18711
Dunbar Twp. Fayette Co., PA

Multi-Well SVE/AS Pilot Test

Following completion of the SVE only pilot test on SVE-3, the combined air sparge and SVE
commenced on SVE-3/AS-2 and on SVE-2/AS-1on June 5, 1998. The Multi-Well SVE/AS Pilot
test consists of injecting air into a specially designed and constructed well with the screened
interval below the water table and extracting vapors from a separate well some distance from the
injection (air sparge well). A one-horsepower regenerative compressor blower was manifolded
to AS-2 as the air sparge source and a two-horsepower regenerative vacuum blower was
manifolded to SVE-3 as the extraction source. The test commenced and vacuum readings were
obtained as in previously described tests. The air sparge system pressure and air flow into the
well was measured as well as depth to water readings and dissolved oxygen readings. The
purpose of the depth to water readings is to gather data as to potential mounding of the water
table induced by adding compressed air below the water table which can be used to determine an
effective radius of influence of air sparging. The dissolved oxygen readings were collected to
gather data as increased dissolved oxygen within the water table aquifer induced by the air
sparging and to determine a potential radius of influence of the air sparge system. The data from
the two (2) tests on SVE-3/AS-2 and on SVE-2/AS-1 are presented in Tables 8 through 11

below:

Table 8
SVE-3/AS-2 Test Data
Elapsed Time Applied Vacuum Flowrate (CFM) Temperature (F) Influent PID Comments
(inches water) Readings
4 >60 13.1 86.0 1,737 Dilution closed full
30 >60 12.0 170.0 1,917 Ditution closed futl
60 >60 15.5 173.7 1,973 Dilution closed full
90 >60 17.2 181.2 >2,000 Dilution closed full
135 >60 20.1 183.1 >2,000 Ditution closed ful!

As indicated in Table 8, the SVE-3 test applied vacuum was >60 inches water during the test
which resulted in a low flow rate (12.0- 20.1 cfim) when the air dilution valve was closed. This
indicates that the subsurface soils around SVE-3 are relatively “tight” and may not yield large
quantities of air through the formation due to few voids in the subsurface. The PID readings

were maximized following closure of the dilution valve to readings >2,000 units.

As indicated in Table 9 below, the SVE-3/AS-2 pilot test (air sparging) indicated significant
vacuum influence in VMP’s and monitoring wells from distances ranging from 18 (VMP-5, 4) to
48.5 feet (SVE-2) from the extraction well. The vacuum readings ranged from -22.0 inches
water (VMP-5, 4') to -0.08 inches water (RW-2) during the SVE-3 pilot test. The air sparge
compressor was introducing the approx. 4-5 ¢fm of air into the formation at a pressure of 50

inches of water.
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SVE/AS Pilot Test Report 12
Route 119 Amoco, Facility 1D # 26-18711
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Table 11
SVE-2/AS-1 Test Data
Elapsed Time Applied Vacuum Flowrate (CFM) Temperature (F) Influent PID Comments
(inches water) Readings
5 60 25.5 104.0 1,820 Dilution closed
35 58 27 107.2 >2,000 Dilution closed
65 58 30.0 138.6 >2,000 Dilution closed
95 58 30.1 124.6 >2,000 Ditution closed
120 57 26.4 122 4 >2,000 Dilution closed

As indicated in Table 11, the SVE-2 test applied vacuum was 57->60 inches water during the test
which resulted in a low flow rate (22.7- 30.1 c¢fm) when the air ditution valve was closed. This
indicates that the subsurface soils around SVE-2 are relatively “tight” and may not yield large
quantities of air through the formation due to few voids in the subsurface. The PID readings
were maximized following closure of the dilution valve to readings >2,000 units. The SVE-
2/AS-1 test when compared to the SVE-2 only test on June 5, 1998 did not indicate loss in
vacuum flowrate or quantitative change in PID readings.

As indicated in Table 10 above, the SVE-2/AS-1 pilot test (air sparging) indicated significant
vacuum influence in VMP’s and monitoring wells from distances ranging from 49.5 (VMP-5, 4')
to 48.5 feet (SVE-3) from the extraction well. The vacuum readings ranged from -0.85 inches
water (VMP-5, 4') to -0.08 inches water (SVE-3) during the SVE-2/AS-1 pilot test. The air
sparge compressor was introducing the approx. 19.2-20.5 cfm of air into the formation at a
pressure of 52-58 inches of water.

Depth to water readings were obtained from wells RW-2, SVE-1, MW-2, and MW-1 during the
test. Depth to water readings decreased (water elevation increased) 0.26 feet in well RW-2 and
slightly in SVE-1. This indicates that some water table mounding may have occurred in RW-2 at

distance of 47 feet from the air sparge well.

Multi-Well SVE/AS Pilot Test Air Quality Analysis

Air quality samples were collected during the SVE and AS pilot tests to document petroleum
hydrocarbon removal and to demonstrate the effect of air sparge technology. Air samples were
collected during the SVE (no air sparging) portion of the tests on SVE-1, SVE-2, and SVE-3 and
during the Air Sparge (air sparging) portion of the tests. The samples were collected by
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extracting a known volume of air through a carbon absorption tube using an industrial hygiene-
type air sample pump. The adsorber tubes were prepared, provided, and analyzed by Chem Spec
analytical Laboratories, Inc., Harrisburg, Pennsylvania. The samples were analyzed for BTEX
constituents using US EPA Method TO3. The laboratory report is presented in the Appendix D
and analytical results of the ten (10) air samples is summarized in Table 12 below:

Table 12
Multi-Well SVE/AS Tests
Air Quality Analytical Results

Semple/Analyte Benzene Toluene Ethylbenzene m,p-Xylene o0-Xylene C1-C4 PHC C4-C10 PHC

SVE-1 10.6 8.48 6.64 7.60 5.50 415 565
INFLUENT

SVE-1 <0.001 0.012 0.003 0.007 0.003 <l <l
EFFLUENT

SVE-2 203 60,2 0.85 20,4 229 7.4 14.3
INFLUENT '

SVE-2 0.42 0.423 0.061 0.140 0.047 47 18
EFFLUENT

SVE.3 1438 80.6 6.34 70.0 22.1 3,590 20,500
INFLUFNT

SVE-3 11.3 16,5 in 9.52 4,77 77 4,610
EFFLUENT

SVE-3B 2.06 5.90 0.667 1.44 0,336 907 s
INFLUENT
SVE-3/AS-2 208 9.17 20.5 19.9 22.9 5.5%0 15,600
INFLUENT
SVE-2/AS-1 14.5 304 13.9 18.5 16.0 5,340 9,260
INFLUENT
SVE-2/AS-1 0.320 1.36 0.036 0.144 0.040 104 24
EFFLUENT
Note: Al concentrations reported in parts per billion - volume (ppb-v),

As indicated in Table 12, BTEX constituents were detected in all ten (10) air samples. The air
samples collected during the Air Sparge portion of the test (samples identified as SVE-2/AS-1
and SVE-3/AS-2) indicated increased concentrations of BTEX and petroleum hydrocarbon
constituents when compared to the air samples collected during the SVE only portion of the tests
(samples identified as SVE-2 and SVE-3). This fact may indicate that increased volatilization of
dissolved BTEX constituents is occurring when the air sparge system is in operation.
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In summary, the Multi-Well SVE/AS pilot tests indicated that SVE technology is effective in
removing petroleum hydrocarbons from the subsurface. The tests also indicated that air sparge
technology is moderately effective in volatilizing dissolved-phase petroleum hydrocarbons from
the water table aquifer. However, the data collected in these tests did not conclusively indicate
that the air sparge wells were adding additional oxygen to the subsurface and that mounding of

groundwater may be occurring.

AS Pilot Test

An Air Sparge only test was conducted on AS-2 on June 19, 1998 to gather data additional data
as to potential radius of influence of air sparge well AS-2. Static depth to water and dissolved
oxygen readings were collected from locations near AS-2 that may indicate a rapid response.
The data is presented in Table 13 below:

Table 13
Air Sparge Test on AS-2
Location/Distance to Elapsed Time Depth to Water (ft) Dissolved Oxygen Vac./Press. (-/+)
Air Sparge Well ! {mg/L)

SVE-2 0 14.30 1.5 00
18 15 14.15 35 0.0

55 14.17 49 0.0 -
85 i4.17 3.4 0.0
SVE-3 0 17.69 0.8 0.0
2 15 17.55 1.8 0.0
55 17.50 1.5 0.0
85 17.50 1.6 0.0
RW-2 ¢ 30.51 6.1 0.0
20 15 30.30 6.4 0.0
S5 3o.18 58 0.0
85 30.11 33 0.0
MW-3 0 22.30 14 0.0
29 15 22.01 1.8 0.0
55 21.93 33 0.0
85 21.76 22 0.0

As indicated in Table 13, following the start of the air sparge test on AS-2 depth to water values
decreased (elevation increased) in all four (4) of the monitoring locations with time as the test

CHAMBERS
2/10/2012 10:20:06 AM




SVE/AS Pilot Test Report 15
Route 119 Amoco, Facility [D # 26-18711
Dunbar Twp, Fayetie Co., PA

progressed. This may indicate a mounding effect of groundwater due to the addition of
compressed air into the water table. Additionally, dissolved oxygen readings increased in three
(3) of four (4) monitoring locations potentially indicating an increased level of oxygen in the
water table aquifer due to the air sparge introduction of compressed air. The volume of injected
into the well ranged from 5.2-5.5 cubic feet/minute at a pressure ranging from 48-60 inches
water. Based on the above data, AS-2 may have a radius of effective influence ranging from 20-

38 feet.

An Air Sparge only test was conducted on AS-1 on June 19, 1998 to gather data as to potential
radius of influence of air sparge well AS-1. Static depth to water and dissolved oxygen readings
were collected from locations near AS-1 that may indicate a rapid response. The data is

presented in Table 14 below:
Table 14
Air Sparge Test on AS-1

Location/Distance to Air Elapsed Time Depth to Water (fr) Dissolved Oxygen (mg/L) Vac./Press. (-/+)
Sparge Well

SVE-I o’ 28.27 2.8 0.0
i3 35 28,22 28 0.0
75 28.15 3l 0.0

105 28,06 1.0 0.0

SVE-2 0 14.17 34 0.0
ar a5 14.18 16 0.0
75 14.20 38 0.0

105 14.18 39 0.0

RW-1 0 38.18 59 0.0
24 35 33.06 6.3 0.0
75 kYR 6.4 0.0

105 38.12 6.4 0.0

MW-1 0 17.24 1.3 0.0
50 35 17.23 19 0.0
15 17.21 19 0.0

105 17.18 1,9 0.0

MW.-2 0 37.65 22 0.0
42 35 31.5% 2.8 0.0
75 317.56 32 0.0

105 37.56 3.3 0.0
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As indicated in Table 14, following the start of the air sparge test on AS-1 depth to water values
decreased (elevation increased) in all four (4) of five (5) the monitoring locations with time as
the test progressed. This may indicate a mounding effect of groundwater due to the addition of
compressed air into the water table. Additionally, dissolved oxygen readings increased in all five
(5) monitoring locations potentially indicating an increased level of oxygen in the water table
aquifer due to the air sparge introduction of compressed air. The volume of injected into the well
ranged from 5.2-5.7 cubic feet/minute at a pressure ranging from 50-52 inches water. Based on
the above data, AS-1 may have a radius of effective influence ranging from 18-50 feet.

An additional test was planned to potentially utilize two (2) or more existing monitoring wells
(MW-1 and MW-3) as SVE and/or AS wells. Utilization of these wells may not necessitate
installing additional SVE and /or AS wells thus reducing costs and disruption of business at the
Route 119 Amoco property. These wells are known to be installed in areas where high levels of
dissolved-phase petroleum constituents in groundwater.

The Shallow Well observed radius of influence for SVE-1, SVE-2, and SVE-3 is depicted in
Appendix A, Figure 2. The radius of influence of each SVE well is not symmetrical due to
vartability in the subsurface materials.

Single-Well SYE/AS Pilot Test

Following completion of the Multi-Well SVE/AS pilot test on SVE-1, SVE-2, SVE-3, AS-1

and AS-2, the data was reviewed and evaluated to determine whether this technology would be
effective in remediating this property. An additional test was performed to potentially utilize
existing monitoring wells as SVE/AS wells. The Single-Well SVE/AS tests commenced on
MW-1 and MW-3 on June 18 and 19, 1998. The Single-Well SVE/AS Pilot test consists of
injecting air into a two-inch drop tube open at the bottom into an existing four-inch diameter
monitoring well. The bottom of the drop tube is placed approximately 3-5 below the static water
level in the well. The injected air bubbles the water within the monitoring well potentially
stripping dissolved volatile organics from water after which the vapor-phase volatiles in the
unsaturated zone and the stripped volatiles are then captured via conventional vacuum extraction
from the same well. This process is accomplished with a specially designed well-head apparatus.
A one-horsepower regenerative compressor blower was manifolded to the test well as the air
sparge source and a two-horsepower regenerative vacuum blower was manifolded to the test well
as the extraction source. The test commenced and vacuum readings were obtained as in
previously described tests. The air sparge system pressure and air flow into the well was
measured as well as depth to water readings and dissolved oxygen readings. The purpose of the
depth to water readings is to gather data as to potential mounding of the water table induced by
adding compressed air below the water table which can be used to detrmine an effective radius of
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influence of air sparging. The dissolved oxygen readings were collected to gather data as
increased dissolved oxygen within the water table aquifer induced by the air sparging and to
determine a potential radius of influence of the air sparge system. The vacuum blower data for
MW-3 was also recorded as previously described and is summarized in Table 15 below:

Table 15
MW-3 SVE Test Data
Elapsed Time Applied Vacuum Flowrate (CFM) Temperature (F) Influent PID Comments
(inches water) Readings
1 38 75.6 142.3 530 Dilution closed full
33 39 82.8 141.6 663 Dilution ctosed full
85 40 84.6 144.4 702 Dilution closed full
240 40 83.5 144.7 721 Dilution closed full

As indicated in Table 15, the MW-3 test applied vacuum ranged from 38-40 inches water during
the test which resulted in a low flow rate ranging from 75.6-84.6 cfin when the air dilution valve
was closed. This indicates that the subsurface soils around MW-3 are conducive to SVE and
may yield moderate quantities of air through the formation. The PID readings were increased
with time during the test which is likely due to increased volatilization through air stripping of
dissolved-phase petroleum constiuents from the groundwater. The PID units ranged from 530-
721 units.

Table 16
MW-3 AS Test Data
Elapsed Time Air Flow Rate (cfm) Temp. Pressure (in. water)
150 5.0 99.7 44
205 4.5 109.4 42
240 44 107.5 42

As indicated in Table 15 and 16, the MW-3 AS pilot test (air sparging) indicated a significant
vacuum influence in monitoring wells MW-2 and SVE-1 which range in distance from 130 and
103 feet, respectively from the extraction well and the vacuum readings ranged from -0.05 to -
0.65 inches water, respectively. Vacuum influence was not detected in any of the remaining wells
and the VMPs. The air sparge compressor was introducing the approx. 4-5 ¢fm of air into the
formation at a pressure of 42-44 inches of water. Dissolved oxygen readings increased in SVE-1
slightly during the test. The remaining wells exhibited varying dissolved oxygen readings above
and below static conditions, therefore no conclusions could be made as to dissolved oxygen
content. Slight mounding of groundwater may have occurred in RW-2, however, others wells

CHAMBERS
2/10/2012 10:20:10 AM




SVE/AS Pilot Test Repornt 18
Route 119 Amoco, Facility ID # 26-18711
DBunbar Twp. Fayette Co., PA

much further from the test well experienced decreases in depth to water readings, therefore no
conclusions could be made as to groundwater mounding. The observed groundwater elevation
increases may be attributed to natural changes in groundwater elevation due to recharge /
discharge. -

The lack of vacuum influence in surrounding wells can be explained by the fact that while air
sparging in the test well is ocurring, the groundwater elevation is increased to a level above the
screened interval in the well, thus preventing a vacuum from being induced on the subsurface.
However, a vacuum was observed in MW-2 and SVE-1 during the test which may be due to
preferential pathways (fractures) in the bedrock acting as a conduit to these locations.
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Table 17
SVE & AS Test on MW-3
Vacuum Readings (inches water vacuum)
Well/Location Elapsed Time Depth to Water (1) Dissolved Oxygen Vacoum/Pressure PID Readings
(mg/l) )
MW-1 0 - - - -
45 17.19 - 0.0 -
90 - - -1.0 --
MW-2 0 3748 38 -0.04 139
45 3712 22 -0.05 -
90 37.19 2.1 -0.05 -~
RW-1 0 38.16 6.8 0.0 06
45 38.12 5.6 0.0 -
90 38.13 5.9 0.0 -
RW-2 0 30.16 71 ¢.0 230
45 30.27 5.5 0.0 -
50 30.12 6.2 0.0 -
AS-1 0 19.20 15 0.0 918
45 17.22 2.9 0.0 -
90 19.31 3.0 0.0 -
AS-2 0 35.92 39 0.0 848
45 36,57 3.5 0.0 -
90 36.51 3.2 0.0 -
SVE-i 0 29.99 2.5 0.0 272
45 29.31 28 0.0 -
90 29.73 1.0 0.65 -
SVE-2 0 14.24 1.6 0.0 57.6
45 14.22 1.6 0.0 -
90 14.15 1.6 0.0 —
SVE-3 0 17.16 SPH 0.0 1,000
45 17.18 SPH 0.0 -
90 17.32 SPH 0.0 -
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An additional test was performed on MW-1 in the same manner as MW-3. The vacuum blower
data for MW-1 was also recorded as previously described and is summarized in Table 16 below:

Table 18
MW-1 SVE Test Data
Elapsed Time Applied Vacuum Flowrate (CFM) Temperature (F) Influent PID Comments
(inches water) Readings

5 33 82.0 128.3 204 Dilution closed full
52 40 80.4 146.3 180 Dilution closed full
60 (air sparge) 40 8L1 146.4 193 Dilution closed full
120 40 81.1 146.4 157 Dilution closed full
170 40 82.0 148.2 135 Dilution closed full

As indicated in Table 18, the MW-1 test applied vacuum ranged from 33-40 inches water during
the test which resulted in a low flow rate ranging from 80.4-82.0 cfm when the air dilution valve
was closed. This indicates that the subsurface soils around MW-1 are conducive to SVE and
may yield large quantities of air through the formation due to the close proximity of the pea
gravel fill around the USTs. The PID readings were increased with time following start of in-
well air sparging which is likely due to increased volatilization through air stripping of dissolved-
phase petroleumn constiuents from the groundwater The PID units ranged from 135-204 units.

Table 19
MW-1 AS Test Data
Elapsed Time Air Flow Rate (cfm) Temp. Pressure (in. water)
60 18 14,7 50
125 48 1142 42
165 55 115.1 35
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Table 20
SVE & AS Test on MW-1
Vacuum Readings (inches water vacuum)

21

Well/Location Flapsed Time Depth to Water (ft) Dissolved Oxygen Vacuum/Pressure PID Readings
(mg/) 1)
MW-2 0 37.21 23 -0.05 30,0
10 37.25 2.4 -0.06 40.0
163 37.51 3.4 -0.05 326
MW-3 0 22.18 1.0 0.00 420
10 2235 1.0 0.00 450
165 22.35 1.2 0.00 474
RW-1 0 37.92 7.0 0.0 0.8
10 38.02 6.8 0.0 0.0
163 38.14 6.1 0.0 0.0
RW-2 0 29.83 8.0 -0.02 210
10 30.2% 13 0.0 292
165 29,79 6.6 0.0 250
AS-1 0 15.97 15 0.0 35
10 19.37 5.0 0.0 38
165 19.31 3.0 0.0 0.2
AS-2 0 35.56 4.0 0.0 500
10 36.78 37 0.0 575
165 36.11 3.7 0.0 557
SVE-1 0 30.37 13 -0.03 305
10 29.80 1.9 0.0 373
165 29.78 34 0.0 401
SVE-2 0 14.22 09 0.0 2.5
10 14.18 1.1 0.0 31
165 14.1% — 1.4 0.0 119.9
SVE-3 0 17.37 SPH 0.0 257
1¢ 17.10 SPH 0.0 401
165 17.10 SPH 0.0 340
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As indicated in Table 19 and 20, the MW-1 AS pilot test (air sparging) did not indicate a
significant vacuum influence in any of the monitoring wells. Vacuum influence was not detected
in any of the remaining wells and the VMPs. The air sparge compressor was introducing the
approx. 4.8-5.5 cfm of air into the formation at a pressure of 35-50 inches of water. Dissolved
oxygen readings increased in SVE-1 and MW-2 slightly during the test. The remaining wells
exhibited varying dissolved oxygen readings above and below static conditions, therefore no
conclusions could be made as to their dissolved oxygen content. Slight mounding of
groundwater may have occurred in SVE-1.

The lack of vacuum influence in surrounding wells can be explained by the fact that while air
sparging in the test well is occurring, the groundwater elevation is increased to a level above the
screened interval in the well, thus preventing a vacuum from being induced on the subsurface.

Single-Well SVE/AS Pilot Test Air Quali nalysis

Air quality samples were collected on June 18, 1998 during the MW-1 and MW-3 pilot tests to
document petroleum hydrocarbon removal and to demonstrate the effect of air sparge technology
within these wells. Air samples were collected during the SVE (no air sparging) portion of the
tests on MW-1 and MW-3 and during the Air Sparge (air sparging) portion of the tests. The
samples were collected by extracting a known volume of air through a carbon absorption tube
using an industrial hygiene-type air sample pump. The adsorber tubes were prepared, provided,
and analyzed by Chem Spec analytical Laboratories, Inc., Harrisburg, Pennsylvania. The
samples were analyzed for BTEX constituents using US EPA Method TO3. The laboratory
report is presented in the Appendix D and analytical results of the four (4) air samples is
summarized in Table 21 below:

Table 21
Single-Well SVE/AS Tests (MW-1 & MW-3)
Air Quality Analytical Results

Sample/Analyte Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene C1-C4 PHC C4-C10 PHC
MW.1 1.29 5.29 1.65 2.50 1.65 361 790
MW-1B 0.675 592 0.948 207 1.00 217 457
MW-3 247 197 2,60 3.61 319 416 1,830
MW-38 3.08 10.5 2.73 5.28 385 1,560 2,120
Note: All concentrations reported in pants per billion - volume (ppb-v).

CHAMBERS
2/10/2012 10:20:14 AM




SVE/AS Pilot Test Report 23
Route 119 Amoco, Facility [D # 26-18711
Dunbar Twp. Fayette Co., PA

As indicated in Table 21, BTEX and petroleum hydrocarbon constituents were detected in all
four (4) samples. The sample designated “MW-1" was collected from the well approximately
five (5) minutes following start of combined vacuum extraction and compressed air injection
below the water table. An additional sample designated “MW-1B” was collected from the well
approximately 155 minutes after sparging commenced. The sample designated “MW-1"
concentration was generally much higher than the sample collected later in the test (“MW-1B”).
The lower vapor concentration following approximately 150 minutes of sparging may be due to
the reduced dissolved concentration remaining in the water as the mass is transferred into the
vapor-phase. Additionally, the vapor concentration may naturally vary over time given no air
sparging is occurring due to variability in the subsurface.

The sample designated “MW-3" was collected from the well approximately 140 minutes
following start of combined vacuum extraction and compressed air injection below the water
table. An additional sample designated “MW-3B” was collected from the approximately 240
minutes after sparging commenced. The sample designated “MW-3B" was generally higher than
the sample collected earlier in the test. This may be due to a greater mass of dissolved-phase
constituents within or in the close vicinity of this well when compared to MW-1. The mass of
dissolved-phase hydrocarbons was not confirmed on this date, however, MW-3 is ina
downgradient direction from the apparent source and may continue to receive dissolved-phase

hydrocarbons due to groundwater transport.

SUMMARY

The Soil Vapor Extraction (SVE) and Air Sparge (AS) pilot tests performed on the various site
wells has yielded valuable information as to the magnitude and extent of petroleum impact to the
soils and groundwater, the potential removal rates, spacing of SVE and AS wells, and the

viability of this technology.

Significant adsorbed-phase contaminants exist in the shallow soils (2-7 feet depth) which warrant
remediation due to their potential to continually leach out contaminants that are later transferred
to the dissolved-phase. The SVE wells (SVE-1, SVE-2, and SVE-3) installed on the property
appear to primarily influence the shallow soil zone although they are also screened within the
deeper bedrock. Significant vapor-phase petroleum constituents were withdrawn from these

wells during the tests.

The deeper monitoring wells (MW-1, MW-2, and MW-3 ) and RW-2 appear to be connected
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above the static water levels in these wells. The SVE test performed on RW-2 in February 1998
indicated a high vacuum influence over most of the property within the deeper bedrock zone.
Review of the data indicates that some preferential flow of vapors exist in the subsurface due
primarily to the fractures within the bedrock. However, the current placement of the recovery
well (RW-2), monitoring wells MW-1 and MW-3, and the SVE wells (SVE-1, SVE-2, and SVE-
3) indicate adequate vacuum extraction coverage of the adsorbed-phase, dissolved-phase, and
vapor-phase impacted areas of the property (see Appendix A, Figures 2 & 3). This coverage,
coupled with air sparging in wells MW-1, MW-3, AS-1, and AS-2, should produce significant
mass removal of dissolved-phase petroleum constituents. Therefore, CEG recommends utilizing
wells MW-1, MW-3, RW-2, SVE-1, SVE-2, and SVE-3 as vacuum extraction wells (SVE wells)
and utilizing wells MW-1, MW-3, AS-1, and AS-2 as air sparge wells.

Thank you for the opportunity to be of service. Please contact us at (814) 359-4520 if you have
any questions or require additional information.

Sincerely, :
CHAMBERS ENVIRONMENTAL GROUP, INC.

A o

John S. Pace
Remediation Project Manager

ce: Ron Hall (Route 119 Amoco)
George Sakacs (USTIF/ICF Kaiser)
File
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Appendix A

Figures
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Appendix B

Air Quality Analytical Reports
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1
CHEMSPEC

'f\nalytica! Laboratories, Inc.

Laboratory Results Summary

Page 1 of 3
5106

Mr. Jeff Chambers Project Manager: John Pace

Chambers Environmental Group Project Hame: 119 Amoco

485 East College Ave., Sulte A Project Humber: n/a

Pleasant Gap, PA 16823 Sampter: 5 Keller, J Hughes

Dates Sampled: June 4 & 5, 1998
Date Recelved: June 9, 1998
l‘\ Time Recetved: 11:10 AM
nalytical Testing Parameters
Volatie Organic Compounds in Ambient Ar bp. -0°C to 200°C)
sample |D: €5106-01 » SVE-1 INFL
Test / Parameter Result Linits ML Method Test Date Andlyst
C, - ¢, Range 4.15 ppm-V 0.001 EPA TO-3M June 15, 1998 AMS
C,- Cyp Range 5.65 ppmA 0.001 EPA TO-3M June 15, 1998 RAMS
Benzene 10.6 ppb-v Q.001 EPA TO-3M June 15, 1998 RMS
Toluense 8.48 ppb-vV 0.001 EPA TO-35M June 15, 1998 AMS
Ethylbenzene 6.649 ppb-\ 0.001 EPA TO-3M June 15, 1998 RMS
m,p-Kylene 7.60 ppb-\ 0.002 EPA TO-3M June 15, 1998 RMS
0.001 EPA TO-3M June 15, 1998 RMS

o-Aytene 5.50

ppm-V = Parts per Milllon (Volume) = maA. (Air)
ppb-V = Parts per Billlon (Volume) = pgl {AiIr)

The MDL Is the Method Detectlon Limit, defined as the minimum concentration of a substance that
. concentration Is greater than zero and Is determined from analysis of a sample in a given matrix containing the anakyte.

Volatte Organic Compounds in Armbient Ar [Bp. -10°C to 200°CQ)
Sample ID: C52106-02 » SVE-1 EFFL
Test / Parameter
C] - C. Range
Cy - Gy Range
Benzene
Taluene
Ethylbenzene
m,p-Hylene
o-Kylene
ppm-V = Parts per Million (Volume) = ma/l. (AIr)
ppb-V = Parts per Biftion {(Molume) = pglL (AIr}

The MDL Is the Method Detection Limit, defined as the minimum co
concentration Is greater than zero and Is determined from anatysls of 3 sample In a given matria containing the anakyte.

Vdlatle Organic Compounds in Ambient Ar (bp. -0°C to 200°C)
Sample ID: C5106-03 ¢ SVE-2 INFL

Methed

EPA TO-3M
EPA TO-3M
EPA TO-3M
EPA TO-3M
EPA TO-3M
EPA TO-3M
EPA TO-3M

Result Linits ML
0.001
0.001
0.001
0.001
0.001
0.002
0.001

<{0.001

<0.001

<0.001
0.012
0.003
0.007
0.003

ppm-V
ppm-V
ppb-V
ppb-V
ppb-V
ppb-V

ppb-V

Test t Result Linity MY, Method
C, - ¢, Range 7.14 ppm-V 0.001 EPA TO-3M
C.- C,n Range 14.3 ppm-\/ 0.001 EPA TO-3M
Benzene 20.3 ppb-V 0.001 EPA TO-3M
Toluene 60.2 ppb-v 0.001 EPA TO-3M
Ethylbenzene 0.850 ppb-V 0.001 EPA TO-3M
m,p-Xytene 20.4 ppb-V/ 0.002 EPA TO-3M
o-¥ylene 229 ppb-vV 0.001 EPA TO-3M

ppm-V = Parts per Millilon (Volume) = mafl (Al
ppb-V = Parts per Billlon (Volume) = pa/L (AR

The MDL Is the Mathod Detection Limit, defined as the mi
concentration Is greater than zero and Is determined from analysis of a sarmple In a given Matrix containing the anahyte.

oo it . i, pitheit Sara e s

6130 Old Jonestown Road, Stite D e Paxtonia Business Center e Harrisburg, PA 1712 e Phone: (75} ‘i; 1/9268?1 é

Test Date
June 15, 1998
June 15, 1998
June 15, 1998
June 15, 1998
June 15, 1998
June 15, 1998
June 15, 1998

Test Date

June 15, 1998
June 15, 1998
June 15, 1998
June 15, 1998
June 15, 1998
June 15, 1998
June 15, 1998

can be measured and reported with 99% confidence that the analyte

Anglyst
RMS
RMS
RMS
RMS

RMS
RMS

ncentration of a substance that can be measured and feported with 99% confidence that the analyte

Andlyst

RMS
RMS
RM5
BMS
RMS
RMS

nimum concentration of a substance that can be measured and reported with 99% confidence that the analyte
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Analytical Testing Parameters

l Volatie Organic Compounds in Ambient At bp. -10°C to 200°C)
Sampie ID: C5106-08 » SVE-2 EFFL

Test / Parameter Resui Linits ML, Method Test Date Analyst
C, - ¢, Range 0.047 ppm-\ 0.001 EPA TO-3M June 15, 1998 RMS
C,- C,o Range 0.018 ppmy  0.001 EPA TO-3M June 15, 1998 RMS
Benzene 0.042 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS
Toluene 0.423 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS
Ethyibenzene 0.061 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS
l m,p-rylene 0.130 ppb-\ 0.002 EPA TO-3M June 15, 1998 RM5
¢-Xylene 0.047 ppb-\ 0.001 EPA TO-3M June 15, 1998 RM5

ppm-V = Parts per Million (Volume) = me/L (Alr)

ppb-V = Parts per Billlon (Votume) = gl (Al
The MOL is the Methed Detection Limit, defined as the minimum concentration of a substance that can be measured and reported with 99% confidence that the anahyte
concentration ts greater than zero and is determined from analysis of a sample In a glven matrix contalning the analyte.

Valate Organic Compounds in Ambient AT {bp. -0°C to 200°C)
Sample ID: C5106-05 SVE-3 INMFL

Test / Parameter Result Units MY, Method Test Date Andyst
C, - ¢, fange 5.59 ppm-V 0.001 EPA TO-3M June 15, 1998 RMS
C4- Cjo Range 205 ppm-\V 0.001 EPA TO-3M June 15, 1998 RMS
Benzene 14.8 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS
Toluene 80.6 ppb-\V 0.001 EPA TO-3M June 15, 1998 RMS
Ethylbenzene 6.34 ppb-\V 0.001 EPA TO-3M June 15, 1998 RM3
m,.p-Kylene 70.0 ppb-V 0.002 EPA TO-3M June 15, 1998 RMS
I o-Xylene 22.1 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS5

ppm-V = Pans per Milllon (Volume) = maA {(Air)

ppb-V = Parts per Biion (Volume) = pg/l. (Al

The MDL Is the Method Detection Limit, defined as the minimum concentration of a substance that can be measured and reparted with 99% confidence that the analyte
concentration I greater than zero and Is determined from analysis of a sample In & given matrix containing the analyte.

Volatie Organic Compounds in Ambient Ar Dp. -10°C to 200°C)
sampie ID: C5106-06  SVE-3 EFFL

Test / Paameter Resuit Units ML Method Test Date Analyst
¢, - ¢, Range 0.077 ppm-V 0.001 EPA TO-3M June 15, 1998 RMS
Cq- Cio Range 4.61 ppm-\ 0.001 EPA TO-3M June 15, 1998 RMS
Benzene 11.3 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS
Toluene 165 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS
Ethylbenzene 3.22 ppb-V 0.004 EPA TO-3M June 13, 1958 fAMS
m,p-Rylene 9.52 ppb-V 0.002 EPA TO-3M June 15, 1998 M5
o-Rylene 4.77 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS5

ppm-V = Parts per Milton (Volume) = mgi (Alr)

ppb-V = Parts per Bilion (Volume) = pgh (Air)
The MDL is the Method Detection Limit, defined as the minimum concentration of a substance that can be measured and feported with 99% confidence that the analyte
concentralion Is greater than zero and Is determined from analysis of 2 sample In a given matris contatning the anahyte.

Volatie Organic Compounds in Ambient Ar {bp. -10°C to 200°C)
Sample ID: C3106-07 « SVE-3B INFL

t/P t Result Linits ML Method Test Date Andlyst
C, - ¢, Range 0.907 ppm-V 0.00! EPA TO-3M June 15, 1998 RMS
C,- C,o Range 0.351 ppm-V 0.001 EPA TO-3M June 15, 1998 RMS5
Benzene 2.06 ppb-V 0.00! EPA TO-3M June 15, 1998 RMS
Toluene 5.90 ppb-V 0.001 EPA TO-3M June 13, 1998 RM5
Ethyibenzene 0.667 ppb-V 0.00} EPA TO-3M June 15, 1998 RMS
m,p-Xylene 1.44 PRV 0.002 EPA TO-3M June 15, 1998 RMS
o-Xylene 0.336 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS

ppm-V = Parta per Milion (Volume} = mgi {AIr)

ppb-V = Parts per Billion fvolume) = pgl. (Alr)
The MDL Is the Method Detection Limit, defined as the minimum concentration of a substance that can be measured and reported with 99% confidence that the analyte

l concentration Is greater than zero and s determined from analysis of 3 sample In a given matrtx containing the analyte.
Lyt el ol w A, snhd PN R PR
6719635
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!\ 5106
nalytical Testing Parameters
Volatie Organic Compounds in Ambient Ar bp. -0°C to 200°C
Sample ID: €5106-08 « SVE 3 / AS-2 INFL
Test / Parameter Resuit Units (.. R Methed Test Date Andyst
¢, - C, Range 5.59 ppmV  0.001 EPA TO-3M June 15, 1998 RMS
C.- C,n Range 15.6 ppmyv  0.001 EPA TO-3M June 15, 1998 RMS
Benzene 20,8 ppb-v 0.001 EPA TO-3M June 15, 1998 RMS
Toluene 9.17 ppb-V  0.001 EPA TO-3M June 15, 1998 RM5
Ethyibenzene 20.5 ppb-v  0.001 EPA TO-3M June 15, 1998 RM5
m,p-Xylene 19.9 ppb-\/ 0.002 EPA TO-3M June 15, 1998 RM5
o-Xylene 22.9 ppbV  0.001 EPA TO-3M June 15, 1998 RMS

ppm-V = Parts per Million (Volume) = maA. (Aur

ppb-V = Parts per Blllan (Volume) = pa (A
The MDL Is the Method Detection Limit, defined as the minimum concentration of a substanca that can be measured and reported with 99% confidence that the analyte
concentration Is greater than zero and Is determined from anatysls of a sample in a given matrix containing the anatyte.

Volatle Organic Compounds in Ambient A {Dp. -0°C to 200°C)
Sample ID: C5106-09 & SVE2 / AS-1 INFL

Test / Parameter Resuit Units ML Method Test Date Andyst
¢, - C, Range 5.34 ppm-\ 0.001 EPA TO-3M June 135, 1998 M3
C,- Cyo Range 9.26 ppm-V 0.00! EPA TO-3M June 15, 1998 RMS
Benzene 14.5 ppb-V 0.001 €PA TO-3M June 15, 1998 RMS
Toluene 30.4 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS
Ethylbenzene 159 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS
m,p-Xylene 18.5 ppb-V 0.002 EPA TO-3M June 15, 1998 RMS
o-Kytene 16.0 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS

ppm-V = Parts per Millian (Volume) = mg/L {Ar)

ppb-V = Parts per Billion (Volume) = pgl (A

The MDL Is the Method Detection Limit, defined as the minimum concentration of a substance that can be measured
concentration Is areater than zerc and Is determined from analysts of a sample In a gven malrix containing the analyte.

Volatie Organic Compounds in Ambient Ar {bp. -0°C to 200°C)
Sample 1D: C5106-10 « SVE2 / AS-1 EFFL

and reported with 99% confidence that the analyte

Test / Parameter Resutt Lnits WL iethod Test Date Arglyst
C, - ¢, Range 0.104 ppm-V 0.001 EPA TO-3M June 15, 1998 RMS
C.- Cia Range 0.0249 ppm-v 0.001 EPA TO-3M June 15, 1998 RM3
Benzene 0.320 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS
Toluene 1,36 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS
Ethyibenzene 0.036 ppb-v 0.001 EPA TO-3M June 15, 1998 RMS
m,p-Xylene 0.144 ppb-V 0.002 EPA TO-3M June 15, 1998 RMS
o-Rylene 0.040 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS

ppm-V = Parts per Million (Volume) = maA. (Al)

ppb-V = Parts per Billlon (Volume) = paA (Al
The MDL Is the Method Detection Limit, defined as the minimunm concentration of a substance that can be measured and reported with 99% confidence that the analyte
concentration Is greater than zero and i3 determined from analysis of a sample (n a given matrix containing the anakyte.

' Reviewed and reparted by:

Ot
07337 TS
. Terry Qserbach, Laboratory Drector
PADEP Lah No. 22-478

6130 Old Jonestown Road, Stite D e Paxtonia Business Center e Harrisburg, PA 1712 o Phone: (717) 67-9633 & Fax: (717} 6/1-9635
2/10/2012 10:20:42 AM
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l Page L of 2
a2y
Project Manager: J. Pace

Mr. Jeff Chambers
Project Hame: 119 Amaco

bars Envirenmental Group
ﬁ:«éaﬂ College Ave , Sulle A Project Humber:  n/a
asant Gap, PA 16823 sampler: . nefler 1. rughes
Date Sampled: Jupe 18, 1098

Date Recelved: June 23, 1508
Time Necelved: 12:45PM

I-zlytlca Testing Parameters
Velatie Organk: Cormpounds in Ammbient Ar [bp. -0°C to 200°C)

Sampie 1D: C5330-01 = MU-1
Test £ Parame{er Eeat LS [ 9.8 ettt Teut Oxte dArsalyst
C, « C4 Ponge 0.36}) pprn-v { 001 EPATO-3M June 25, 1008 M5
C,.- Cin Rangie 0.790 pproey 0.001 rPATO-3M June 25, 1008 s
Benzene 1.29 ppb-V 0.0Mm €PA TO-3M June 25, 1998 AMS
Tolene 5,29 phtrv 6.001 EPA TO-BM June 25, 1998 AMS
Pthyibenzens 1.6 ppb-V 0001 PPA TO-3M June 25, 1958 RMS
m,p-ryiene 2.50 ppb-V 0 002 EPA TO-3M June 25, 1998 M5
o-Hylene 1.65 ppn-V 0 001 EPATO-3M June 2%, 1908 MY

pamV = Parey per Mibon (Volume) = mgh (v

pob Y = Ports Dot mitton (Uowime) = wgh, (M)
Tre MBL I3 the Method Detection Limit, defined 52 the minlrmum concentrabon of b subatance that can be measured and reported with 99% confidence that the analyta
cONEENtIaion i3 1318 thah gaf ANJ 15 determined from analyals of & sample in 3 ghuen matrin conalning the anshte.

lVdatﬂe Organic Compounds in Arrbient Ar (Dp. -0°C to 200°C
sample 1D: C3230-02 « MW-18

Test / Pyamelex Readt Liits A Method Test Date Andyst
C, - C, Range 9.217 pom-v  G.001 EFA TO-3M Aine 23, 1998 s
Ca- Qi Range 0.957 pom-y 0.001 ePA TO-3M June 25, 1958 AMS
senzene 0.673 pPpD-\ 0001 EPA TO-3M June 23, 1938 [T w3
Towere 592 PRV o ol erA TO-3M June 2%, 1998 R’MS
fihylbenzene 99448 ohbrV QoM ePA TO-3M June 25, 1998 mRMS
m,p-Kylene 2.07 ppb-V 0.002 EPA TO-3M June 25, 1996 M3
o-Xphene 100 op-V 0.001 EPA TO-DHM June 25, 1998 RAMS

pom-V = Pans pet Milion (Jolurne) = mai {Ainy

ppbv = Parts par Billon Moturma) = ugA (A
The MOL i3 the Hethod Detection Limit, gefinad a5 the minimuUM concantralion of & substance that can be rmeasured and reported with 93% configence that tha anahte

ComTentrotion 13 Teater 1han te1a and Is determined from anatyls of 2 SAMDIE M 3 Ghen MANX COMAINING hE anaivte.

Volatie Organic Compounds n Ambient At [pp. -0°C to 200°C)
sampie il C5259.03 ¢ MWD

Test £ Paanclcy [{{~ 14 L MOL Methog Test Datg Hnatyst
C, - C, Mange Q416 pom-U 0.004 CPA TO-3M June 23, 1998 3
C.- Cn Range 1.83 phn-V Qo0 ePA TO-3M June 25, 1896 AMS
Benzene 2.47 ppb-v 0001 £PA TO-3M June 23, 1998 AMS
ToMene 5.87 ppb-v Q001 erA TO-IM Aine 25, 1996 AMS
fthyibenzens .60 PRtV 0.001 tPA TQ-3M June 23, LG08 s
m_ p-Xylene 5.0} ppb-v 0.002 LPA TO-3H June 25, 1998 fams
o-Hylene 519 ppb-\ 0.001 EPA TO-IM Jme &3, 1968 AMS

ppm- = Pars per Milkion (Volme) = mg/ (A

ppb-\ = Parts per BiMen (Volume) = paht (A)

The MDL i3 the Mathed Betaction Limit. dafinad e3 the AL coACenbradion of a substance that can be mesauied and teportad with 99% confidence that the anchia
concaniralion 1% qreater than o andd In Jerenrnired fram Snahyss of & 3ampie it g ghven Malfis conteining the onabite.

o

0 Ola Jonestawn Road, Suite D @ Paxtania Busihess Center » Harrisburg, PA THR2 e Phone: [717) 67+9633 » Fax: (717) 671-9635

2/10/2012 10:20:44 AM
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C5239
Andytca Testng Parameters
Ffdalie Organic Compoundds n Amblent Ar bp. -0°C to 200°C)
samvpie 1D, €3259-04 « MW-38
Test / Paamely Benl Ldts 1 0.8 Meihod Test Dte Anatyst
c, - €, Mange 1.56 ppmVv  0.001 CPA TO-3M June 23, 1098 AMS
¢, - Cpp RANGE 212 npm-\! 0001 FPA TO-3M Juna 2%, 1888 amMs
HBenzene 5.08 ppo-vV Q 00V EPA TO-BM June 23, 1998 RMS
Toluene 10.5 ppo-V 0.001 CPA TO-3M June 23, 1998 AMS
rihibenzens 2.73 ppb-v 0.001 EPA TO-3M June 25, 1958 AMS
m,p-Kyiene 5.28 epb-V 0.002 EPA TO-3M June 25, 1988 AMS
o-Xylene 5.85 ppo-V 0.00t tPA TO-3M June 2%, 1998 RMS

ppm.y/ « Farts per Hllion Moume] = mgAd ()

ppb-\ = Parcs per Billlon Nowmie) = pgh (A
The MBL 15 1he Hathod Oatection Limlt, defined As the milnimum concentration of » suhstance That can ba Measiured and IBRONE( with 0% ¢onficance thit the anahpte

concentration ts gieater 1han rero and (5 determined from analysis of 8 SAMple i b giuen Mmetfix contaning ne sashte

Reviewed ang) reparted by:

{N—J
C‘/Mm»ﬂ«k

Tary Oserbach, Laboratory Direcror
' PADEP Lab No. 22478

- WY+ Lo

0 Ot Jonestown Road, Suite D o Paxtonia Business Center o Harrisburg, PA 1712 » Prone; (717) 6719633 o Fax: {117) 67F9635

2/10/2012 10:20:44 AM
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5047
Mr. Jeff Chambers - Project Manager: John Pace
Chambers Environmental Group Project Mame: Rt 119 Amoco
l 485 East College Ave., Sulte A Project Humber: 96-05413-B
Pleasant Gap, PA 16823 Sampler:  JRM
Date Sampled: June 1 and 2, 1998

Date Recelved: June 3, 1998
Time Recelved: 12:30 PM

lnalytical Testing Parameters

selected PA DEP UST Parameters: Unteaded Gasolne
Sample ID: C5047-01 « SVE-1 37-6°

Parameter Resutt Units MOL Method Test Date Analyst
MTBE 0.232 ppm 0.002 SwWa46 82608/3035 June 5, 1998 RM5
Benzene 0.553 ppm 0.002 SWB46 B2608/5035 June 5, 1998 RMS
Toluene 0.160 ppm 0.002 SWB46 82608/5035 June 5, 1998 RMS
Fthylbenzene 0.135 ppm 0.002 SWB46 82608/5035 June 5, 1998 RMS
m,p-Kylene 0.157 ppm 0.004 SwW8a6 82608/5035 June 5, 1998 RMS
o-Rylene 0.030 ppm 0.002 5W846 82608/5035 June 5, 1998 RMS
' Isopropylbenzene (Cumene) 0.011 pPPM 0.002 SwW846 82608/5055 June 5, 1998 RM3
Maphthalene 0.025 ppm 0.002 SWB46 8260B/3035 June 5, 1998 RMS
% Molsture 12.54 % 0.01 EPA 160.3 June 3, 1968 AMS

The MDL 13 the Method Detection Limit, defined as the minimum concentration of a substance that can be measured and reported with 99% confidence that the analyte

l ppm = Parts per Miltlon = mafig Goll - Dry)
concentration Is greater than zero and I3 determined from anahysis of a sampie In a given matin contalning the analyte.

Selected PA DEP UST Parameters: Unleaded Gasolne
l Sample ID: €5047-02 » SVE-2 5'-6'

Test / Parameter Result Urits ML, Method Test Date Analyst
MTBE <0.200 ppm 0.200 SW8a6 82608/5035 June 5, 1998 AMS
Benzene 0.227 ppm 0.200 SW846 82608/5035 June 5, 1998 RMS
' Toluene 1.27 ppm 0.200 SW846 82608/5035 June 5, 1998 AM3
Ethylbenzene 1.04 ppm 0.200 SWB46 82608/5035 June 5, 1998 RMS
m,p-Kylene 4.52 ppm 0.400 SWA46 B260B/5035 June 5, 1998 RMS
o-Kylene 2.03 ppm 0.200 SWB46 82608/5035 June 5, 1998 RMS
I isopropylbenzene (Cumene) 0.317 ppm 0.200 SWEB46 8260B/5035 Jupe 5, 1998 RMS
MNaphthalene 2.05 ppm 0.200 SWB46 82608/5035 June 5, 1998 RMS
% Moisture 8.55 % 0.01 EPA 160.5 June 3, 1998 RMS

ppm = Parts per Millon = ma/ig (Soll - Dry)
The MDL 15 the Methad Detection Limly, defined as the minlmumn concentration of 3 substance that can be measured and reported with 99% conhdence that the analyte
concentration Is greates than zero and Is determined from analysis of a sample In a given matrix containing the analyle.

Selected PA DEP UST Parameters. Unleaded Gasofine
sample |D; €5047-03 » SVE-3 5-6'

Test / Paameler Resut Units WOL Method Test Date Andlyst
MTBE 0.003 ppm 0.002 SwWea6 82608/5035 June 8, 1998 RMS
Benzene 0.008 ppm 0.002 SW846 82608/5033 June 8, 1998 RAMS
Toluene 0.007 ppm 0.002 SWea6 82608/5035 June 8, 1998 RMS
Ethylbenzene 0.009 ppm 0.002 SW846 8260B/5035 June B, 1998 RAMS
m,p-Kylene 0.005 ppm 0.004 SWB46 82608/5035 June 8, 1998 RMS
o-Rylene <0.002 ppm 0.002 SW846 82608/5035 June 8, 1998 RMS
Isopropylbenzene (Cumene) 0.003 ppm 0.002 SWB46 826085035 June B, 1998 RMS

Haphthalene 0.002 ppm 0.002 SWB46 8260B/5035 June 8, 1998 RMS
% Moisture 8.72 % 0.01 EPA 160.3 June 3, 1998 RMS

ppm = Parts per Milion = ma/g (50t - Dry)
The MDL Is the Method Detection Limit, defined as the minimum concentration of 3 substance that can be measured and reported with 99% confidence that the analyte
concentration Is greater than zero and Is determined from analysis of 2 sampie In a given matrls contatning the anatyte.

PR T T- TR ETY SR SRS

6130 Old Jonestown Road, Suite D e Paxtonia Business Center e Harrisburg, PA 1702 e Phone: (717) 671-9633 » Fax: (717) 671-9635
2/10/2012 10:20:46 AM
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s04a7
‘Njytical Testing Parameters
selected PA DEP UST Parameters: Unleaded Gasoine

Sampie ID: €5047-04 ¢ AS-1 5°-6

Test / Paameter Resuit Linits ML Method Test Date Andlyst

l MTBE <0.200 ppm 0.200 SW8a46 8260B8/3033 June 5, 1998 RM3
Aenzene 0.444 ppm 0.200 SwW846 82608/5035 June 5, 1998 RM5

Toluene 0.258 ppm 0.200 SW8a6 82608/30335 June 5, 1998 AMS
Ethyibenzene 0371 ppm 0.200 SwWa46 B26068/5035 June 5, 1998 RMS
m,p-Xylene 0.695 ppm 0.400 SW846 B260B/5035 June 5, 1998 RM5

0-Kylene 0.569 ppm 0.200 SW846 B2608/5035 June 5, 1998 RMS
Isopropytbenzene (Cumene} <0.200 ppm 0.200 SW846 82608/5055 June 5, 1998 RMS
Haphthalene 0.578 ppm 0.200 SWE46 8260B/5035 June 5, 1998 RMS

Molsture 7.19 % 0.01 EPA 1603 June 3, 1998 RM5

. ppm= Parts per Milllon = mg/isg (Sl - Dry)
Thd MDL 1s the Method Detection Limit, defined as the minimum concentration of a substance that can be measured and reported with 99% confidence that the analyte

mncentrallon is greater than zero and Is determined fram analysis of 2 sample In a given malrix contalning the analyte.

Selected PA DEP UST Parameters: Unleaded Gasolne
Sampie iD: C5047-05 « AS-2 5'-6'

L/ ter Resuit Linits ML Method Test Date Analyst
MTBE <0.200 ppm 0.200 SW846 82608/5033 June 5, 1998 RMS
Benzene 0.244 ppm 0.200 SWB46 B2608/5035 June 5, 1998 AMS
Toluene 2.25 ppm 0.200 SW8a6 8260B/5035 June 5, 1998 AMS
Ethylbenzene 1.22 ppm 0.200 SW846 82608/5035 June 5, 1998 AMS
m,p-Rylene 5.88 ppm 0.400 SW8a46 8260B8/5035 June 5, 1998 AMS
o-Xylene 3.27 ppm 0.200 5W846 B2608/5035 June 5, 1998 M5
Isopropylbenzene (Cumene) 0.243 ppm 0.200 SWa46 B2608/5035 June 5, 1998 AMS
Naphthatene 2.83 ppm 0.200 SwW846 B2608/5035 June 5, 1998 RMS
% Moisture 13.21 % 0.01 EPA 160.3 June 3, 1998 RMS

ppm = Parts per Milion = ma/ig {So#! - Dry)
The MDL is the Method Detection Limit, defined as the minimum concentration of a substance that can be measured and reported with 99% confidence that the anaiyte
concentration |5 greater than 2ero and Is determined from analysis of a sample In & given malix contalning the analyte.

Reviewex1 and reportedd by:

oo Yot

l Tesry Osenbach, Lahoratory Director

PALEP Lab No. 22-478

6130 Oldt Jonestown Road, Stite D e Paxtonia Business Center e Harrisburg, PA WIIZ-.;‘Ehone: (755, ?B-l%aal 2 Ff\éga (ch)gaal
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