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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

Dcar 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 properly.

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 1 19 Amoco properly. 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 approximatcly thirty-five (35 ) feet just above the depth of the apparent water table
aquifer. 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 (a total of five samples) was collected for laboratory analysis
from each SVE and AS well at a depth interval of 5-6 feet. The samplcs 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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SVE/AS Pilot Test Report 2
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 generated 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 fect 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.

Yapor Monitoring Probe Installation

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 drill 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.

CHAMBERS
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SVE/AS Pilot Test Report 3
Route 119 Amoco, Facility ID # 26-18711
Dunbar Twp. Fayette Co., PA

Table 1
Seil Quality Analytical Results
Analyte/ PADEP SVE-1, 5-6' SVE-1, §'-6' SVE-J; 56 AS-1,5'-¢ AS-2, 5'-¢'
Sample ID USS/AL
(me/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 0.371 1.22
m,p-Xylene 1,000 {1otal) 0.157 4.52 0.00% 0.695 5.88
o-Xylene 1,000 {total) 0.030 2.03 <0.002 0.369 3.27
Isopropylbenzen 18 0.011 0.317 0.003 <0.200 0.243
€

Naphthalene 5 0.025 2.05 0.002 0.578 283

Note: All concentrations reported in mg/kg (ppm}.
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 pctroleum 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 (pressurc or vacuum) were
observed prior to commencement of the tests. A two-horsepower regenerative vacuum blowcr
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 lb. 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

CHAMBERS
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SVI/AS Pilot Test Repont

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 16 654 144.5 705 Dilution open half’
45 16 61.9 146.3 713 Dilution open half
60 50 473 146.1 805 Ditution open half
75 49 56.0 150.3 790 Dilution open half
90 4% ‘ 55.8 148.2 781 Dilution open half
{123 50 57.6 1521 mn Dilution open half
128 52 47.1 152.1 m Dilution closed fuil
135 58 22.0 175.6 787 Dilution closed full
150 58 29 176.8 782 Dilution closed full
180 57 22.7 175.0 782 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.

CHAMBERS
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SVE/AS Pilat Test Repont 5
Route 119 Amoco, Facility 1D # 26-18711
Dunbar Twp. Fayetie Co., PA

Table 3
SVE-2 Test Data
Elapsed Time Applicd Vacuum Flowrate (CFM) Tempernture (IF) Influent PID> Comments
(inches water) Readings .

5 36 95.5 132.0 21 Dilution open halff
10 36 94.8 127.7 855 Dilution open half
30 36 90.3 1254 946 Dilution open hatf
60 36 91.1 125.0 1,003 Dilution open half
90 s 90.2 125.4 992 Dilution open half
120 58 (max.} 4.0 162.3 >2,000 Dilution closed full
150 58 (max.) 138 164.5 >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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SVE/AS Pilot Test Report 6
Route 119 Amoco, Facitity ID # 26-18711
Dunbar Twp. Fayette Co., PA

Table 4
SVE-3 Test Data
Elapsed Time Applied Vacuum Flowrate (CFM) Temperature {F) influent PID  ° Comments
{inches water) Readings
kK 35 95.7 1131 895 Dilution open half
30 35 86.1 119.2 715 Dilution open hall
60 37 96.8 119.9 787 Dilution open half
90 36 89.2 118.8 770 Dilution open half
95 >60 (max,) 11.6 117.3 1,643 Dilution closed full
120 >60 (max.) 8.94 120.] 1,970 Dilatien closed full
150 >60 {max.) 6.32 179.4 >2,000 Dilution closed full
180 >60 (max.) 741 1764 >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:

CHAMBERS
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SVE/AS Pilot Test Report 10
Route } 19 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 Yacuum Flowrate {CFM) Temperature (F) Influent PID Commenis
(inches water) Readings
4 >60 13.1 86.0 1,737 Dilution closed full
0 >60 120 170.0 1,917 Dilution closed futl
60 >60 15.5 1707 1,973 Dilution closed fusll
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 cfm) 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 cfm 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 Amoca, Facility 1D # 26-18711
Dunbar Twp. Fayctte Co., PA

Table 11
SVE-2/AS-1 Test Data
Glapsed Time Applied Vacuum Flowrate (CFM} Temperature {F} Influent PID  ° Comments
(inches water) Readings
5 60 255 104.0 1,820 Dilution closed
35 58 22.7 107.2 >2,000 Dilution closed
65 58 300 138.6 >2,000 Dilution closed
95 58 30.1 124.6 >2,000 Ditution closed
120 57 264 122 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 cfm) when the air dilution 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-3, 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

Sample/Analyte Benzene Toluene Ethylbenzene m,p-Xylene o-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
EFFLUENT
SVE-2 203 60.2 0.85 20,4 229 7.14 14.3
INFLUENT .
SVE-2 042 0423 0.061 0.140 0.047 47 I8
EFFLUENT
SVE-3 14.8 80.6 6.34 70.0 22.1 5,590 20,500
INFLUENT
SVE-3 11.3 16.5 322 9.52 477 77 4,610
EFFLUENT
SVE-3B 2.06 590 0.667 1.44 0.336 907 s
INFLUENT
SVE-3/AS-2 208 9.17 20.5 19.9 229 5,590 15,600
INFLUENT
SVE-2/AS-1 14.5 3jo4 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 1s presented in Table 13 below:

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

SVE-2 0 14.30 L5 00
18 15 14.15 35 0.0

55 14.17 49 00 -
85 i4.17 3.4 0.0
SVE-] 0 17.69 0.8 0.0
22 15 17.55 1.8 0.0
55 17.50 1.5 0.0
85 17.50 1.6 0.0
RW-2 0 30.51 6.1 0.0
20 L5 30.30 6.4 0.0
55 3o0.18 58 0.0
85 3o.11 3.3 0.0
MWw-3 0 22.30 1.4 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
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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 (Ft) Dissolved Oxygen (mp/L) Vac./Press. {-/+)
Sparge Well

SVE-| 0’ 28.27 28 0.0
i) 35 8.2 28 0.0
75 18.15 3_.I 0.0

105 28.06 3.0 0.0

SVE-2 0 14.17 34 0.0
a7 a5 14.18 36 0.0
75 14,20 38 0.0

105 14.18 3.9 0.0

RW-1 i) 18,18 39 0.0
24 35 38.06 6.3 0.0
75 31791 6.4 00

105 38.12 6.4 0.0

MW-1 0 17.24 1.8 0.0
50 35 17.23 19 0.0
15 17.21 19 0.0

105 17.18 1.9 0.0

MWw-2 0 37.65 2.2 0.0
42 1 37.59 28 0.0
75 37.56 312 0.0

105 37.56 13 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
variability 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 1423 530 Dilution closed full
33 39 §2.8 141.6 663 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 resuited in a low flow rate ranging from 75.6-84.6 cfm 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)
50 5.0 99.7 44
205 4.5 109.4 42
240 4.4 107.5 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 cfm 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
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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
Vaenum Readings (inches water vacuum)

19

Well/Location Elapsed Time Depth to Water (f1) Dissolved Oxygen Vacuum/Pressure PID Readings
(mg/) )
MW-1 0 - - - -
45 17.19 - 0.0 -
90 - - -1.0 -
MW-2 0 3748 33 -0.04 339
45 37.12 22 -0.05 -
90 37.19 2.1 -0.05 -
RW-1 0 38.16 68 0.0 06
45 38.12 5.6 0.0 -
90 38.13 5.9 0.0 -
RW.2 0 30.16 7.1 0.0 230
45 30.27 5.5 0.0 -
90 30.12 6.2 0.0 -
AS-1 0 19.20 35 0.0 918
45 17.22 2.9 0.0 -
90 19.31 3.0 0.0 -
AS-2 0 3592 39 0.0 84.8
45 36.57 55 0.0 -
90 36.51 32 0,0 -
SVE-1 ) 29.99 25 0.0 72
45 29.31 23 0.0 -
90 29.73 3.0 .65 -
SVE-2 0 14.24 1.6 0.0 516
45 14.22 1.6 00 -
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 Vecuum Flowrate (CFM) Temperature (F) Influent PID Comments
(inches water) Readings

5 i3 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 petroleum 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 48 114.7 50
125 48 114.2 42
165 5.5 119.1 35
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Table 20
SVE & AS Test on MW-1
Vacuum Readings (inches water vacuum)

21

Well/Location Flapsed Time Depth te Water (ft) Dissolved Oxygen Vacuum/Pressure PID Readings
(mg/) 1)
Mw-2 0 37.21 23 -0.05 30,0
10 3725 2.4 -0.06 40.0
165 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-| 0 37.92 7.0 0.0 0.8
10 38.02 6.8 0.0 0.0
165 38.14 6.1 0.0 0.0
RW-2 0 29.83 8.0 -0.02 210
10 30.2% 73 0.0 292
165 29,79 6.6 0.0 250
AS-1 0 15.97 15 0.0 s
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 3.7 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 3713
165 29.78 34 0.0 401
SVE-2 0 14.22 0.9 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 00 257
10 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-CIO PHC
MW-1 1.29 5.29 1.65 2.50 1.65 361 790
Mw-18 0.675 5.92 0.948 2.07 1.00 217 457
MW-3 247 397 2.60 361 319 416 1,830
MW-3B 3.03 10.5 2n 528 3.85 1,560 2,120
Note: All concenirations reported in parts per billion - volume (ppb-v).
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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, Qo

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\nalytical Laboratories, Inc. B ‘Lé’B(A)ratory ReSUItS Summary

Page 1 of 3
5106
#Hr. Jeff Chambers Project Manager: John Pace

Chambers Environmental Group Project Hame: 119 Amoco
I 485 East College Ave., Sulte A Project Number: n/a

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

Dates Sampled: June 4 & 5, 1998
Date Recelved: June 9, 1998
Time Recejved: 11:10 AM

lﬂnalytical Testing Parameters

Velatie Organic Compounds in Ambient AT {bp. -0°C to 200°C)
Sample ID: €5106-01 « SVE-1 INFL

Test / Paameter Realt Linits ML Methed Test Date Andyst
C, - ¢, Range 4,15 ppm-Y 0.001 EPA TO-3M June 15, 1998 RMS
- Cin Range 5.65 ppm-Y 0.001 EPA TO-3M June 15, 19986 RMS
Benzene 10.6 ppb-V 0.001 EPA TO-3M June 15, 19588 RMS
Toluenge 8.48 ppb-v 0.001 EPA TO-3M June 13, 1998 RMS
Ethyibenzene 6.64 ppb-v/ 0.001 EPA TO-3M June 15, 1998 RMS
m,p-Hylene 7.60 ppb-v/ 0.002 EPA TO-2M June 15, 1998 RMS
o-rylene 5.50 ppb-v/ 0.001 EPA TO-3M June 15, 1998 AMS

ppm-V = Parts per Millon (Volume} = ma/t (Alr)

pph-V = Parts per Billlon (Volume) = pglt {AIr)
The MOL is the Method Detactlon Limit, defined as the minimum concentration of a substance that can be measured and reported with 99% confidence that the analyte
concentration is greater than zera and Is determined from analysis of 8 sample in a given maltrix containing the anahte.

Voiatle Organic Compounds N Ambient Ar pp. -10°C to 200°C)
Sampie ID: C5106-02 » SVE-1 EFFL

Test / Parameter Resuit Lnits ML Method Iest Date Anglys{
¢, - ¢, Range <0.001 ppm-\/ 0.001 EPA TO-3M June 15, 1998 AMS
C,- ¢, Range <0.001 ppm-V 0.001 EPA TO-2M June 15, 1998 RMS
Benzene <0.001 ppb-v 0.001 EPA TO-3M June 15, 1998 RMS
Toluene 0.012 ppb-v 0.001 £PA TO-3M June 15, 1998 RM5
Ethyibenzene 0,003 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS
m,p-Kylene 0.007 ppb-V 0.002 EPA TO-3M June 15, 1998 RM5
o-Aylene 0,003 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS

ppm-V = Parts per Million (Volume) = mait. (Alr)

ppb-V = Parts per Billion {Volume) = pglL (AN
The MDL Is the Method Detectian Limit, defined as the minimum concentration of 2 subsiance that can be measured and reported with 99% confidence that the analyte

concentration I3 greater than zero and Is determined from analysis of & sample In & gven matrx containing the anahyte.

Volatle Organic Compounds in Ambient Ar [bp. -0°C to 200°C}
Sample ID: C5106-0% ¢ SVE-2 INFL

Test t Result Linits MY, Method Test Date Andlyst
C, - ¢, Range 7.14 ppm-\ 0.001 EPA TO-3M June 15, 1998 RMS
C,- C,n Range 143 ppm-V 0.001 EFPA TO-3M June 15, 1998 RMS
Benzene 20.3 ppb-v 0.001 EPA TO-3M June 15, 1998 RMS
Toluene 60.2 ppb-V 0.001 EPA TO-3M June 15, 1998 RM5
Ethyibenzene 0.850 ppb-Y 0.001 EPA TO-3M June 15, 1998 M5
m.p-Xylene 20.4 ppb-V 0.002 EPA TO-3M June 15, 1998 RMS
o-Xylene 22.9 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS

ppm-U = Parts per Miliion (Volume) = mgh. (A

ppb-V = Paris per Billlon (Volume) = pgl (A
The MOL s the Method Betectlon Limit, defined as the minimum concentration of a substance that can be measured
concentraton Is greater than zero and Is determined from anahysis of a sample In 3 given matrin containing the analyte,

and reported with 99% confidence that the analyte

Snciin . o4 dechdbiniad PR S —
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Analytical Testing Parameters

l Volatie Organic Compounds in Arbient AT bp. -10°C to 200°C)
Sampie ID: C5106-04 » SVE-2 EFFL

Test / Parameter Reaut Linits M, Method Test Date Analyst
' C, - ¢, Range 0.047 ppm-V 0.001 EFA TO-3M June 15, 1998 RMS
C,- C,p Range 0.018 ppm-V 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 RM5
Ethyibenzene 0.061 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS
' m,p-Xylene 0.140 ppb-V 0.002 EPA TO-3M June 15, 1998 RM5
o-Xylene 0.047 ppb-V 0.001 EPA TO-3M June 15, 1998 RM5

ppm-V = Parts per Million (Volume) = mdA_ {Alr)

ppb-V = Parts per Bilfion (Voturme) = ugl (AIn)
The MDL s the Method Detection Limit, defined as the miniMum concentraton of a substance that can be measured and reported with 99% confidence that the anahte
concentration ts greater than zere and is determingd from analysis of a sample In 8 glven matrix contalning the anakte.

Volatie Organic Compounds in Ambient Ar bp. -10°C to 200°C)
Sampie ID: C5106-05 « SVE-3 INFL

Test / Parameter Resutt Units ML Method Test Date Andlyst
C, - ¢, Range 5.59 ppm-\ 0.001 EPA TO-3M June 15, 1998 AMS
Cy- Cio 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 AMS
Toluene 80.6 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS
Ethyibenzene 6.34 ppb-V 0.001 EPA TO-3M June 15, 1998 AMS

ppb-V 0.002 EPA TO-3M June 15, 1998 AMS

m,p-Hylene ro.0
¢-Aylene 22.1 ppb-V 0.001 EPA TO-3M June 15, 1998 AMS

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

ppb-V = Parts per Biion (Volume) = pgA (Al
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 anatyte
concentration 1s greater than zero and Is determined from analysts of a sample In & ghven maltrix containing the analyte.

Volatie Organic Compounds in Ambient At bp. -0°C to 200°C)
Sample ID: C5106-06  SVE-3 EFFL

Yest / Parameter Reaut Units ;0.8 Method Test Date Analyst
C, - C, Range 0.077 ppm-Y 0.001 EPA TO-3M June 15, 1998 RMS
Cq- Cyo Range 4.61 ppm-\ 0.001 EFA 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 RAM5
Ethylbenzene 3,22 ppb-V 0.004 EPA TO-3M June 15, 1998 AMS
m,p-Kylene 9.52 ppb-V 0.002 EPA TO-3M June 15, 1998 AMS
o-Xylene a.17 ppb-V 0.001 EPA TO-3M June 15, 1998 AMS

ppm-V = Parts per Milfton (Volume) = mgh (Alr)

ppb-V = Pants 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 reported with 9G% confidence that the analyte
concentration Is greater than zero and Is determined from analysis of 2 sample In & given matris contatning the analyte.

Volatie Organic Compounds in Ambient Ar Dp. -0°C to 200°C)
Sample (D: C5106-07 » SVE-3B INFL

t/F t Resuit Linjits ML Method Test Date Andlyst
C, - C, Range 0.907 ppm-V 0.001 EPA TO-3M June 15, 1998 AMS
C,- C,p Range 0.351 ppm-V 0.001 EPA TO-3M June 15, 1998 RMS
Benzene 2.06 ppb-V 0.001 EPA TO-3M June 15, 1998 M5
Toluene 5.90 ppb-V/ 0.001 EPA TO-3M June 15, 1998 RMS
Ethyibenzene 0.667 ppb-V 0.00! EFA TO-3M June 15, 1998 RM5
m,p-Kylene 1.44 ppb-\/ 0.002 EPA TO-2M June 15, 1998 RMS
o-Hylene 0.356 ppb-V 0.001 EPA TO-3M June 15, 1998 AMS

ppm-V = Parts per Million (Volume) = mg/ (AlIr)

ppb-V = Parts per Bilion (Volume) = ug/L (A
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 s greater than zero and Is datermuned from analysis of 8 sampie In a given malrtx containing the analyte.
Lyt el ol w A, sl TN R
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!\ {5106
nalytical Testing Parameters
Volatle Organic Compounds in Armbient AT {bp. -0°C to 200°C)
Sample ID: C5106-08 « SVE 3 / AS-2 INFL
Test / Parameter Reait Units (5. 8 Methed Test Date Andyst
¢, - C, Range 5.59 ppm  0.001 EPA TO-3M June 15, 1998 AMS
C.- C,a Range 15.6 ppmv  0.001 EPA TO-3M June 15, 1998 AMS
Benzene 208 ppb-V 0.001 EPA TO-5M June 15, 1998 AMS
Toluene 9.17 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS
Ethylbenzene 20.5 ppb-V 0.001 EPA TO-3M June 15, 1998 AMS
m,p-%ylene 19.9 ppb-vV 0.002 EPA TO-5M June 15, 1998 M5
o-Kylene 22.9 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS

ppm-\} = Parts per Million (Molume) = mal. (A}

ppb-V = Parts per Blllen (Volume) = naA. (AIN
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 znalyte
concentration |s greater than zero and 15 determined from anatysis of a sample tn a given matrix containing the anahyte.

Volatie Organic Compounds in Ambient AT {Dp. -0°C to 200°C)
Sample ID: €5106-08 » SVE2 / AS-1 INFL

Test / Parameter Result Units MDL Method Test Date Andyst
C, - ¢, Range 5.54 ppm-V 0.001 EPA TO-3M June 195, 1998 AMS
C.- o Range 9.26 ppm-\/ 0.001 EPA TO-3M June 15, 1998 M5
Benzene 14.5 ppb-V 0.001 EPA TO-3M June 15, 1998 RM5
Totuene 30.4 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS
Ethylbenzene 15.9 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-Rylene 16.0 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS

ppm-Y = Pans per Million (Volume) = mg/L {Ar)

ppb-V = Parts per Billlon (Volume) = pgld (A
The MDL Is the Method Detection Limit, defined a3 the minimum concentration of a substance that can be measured and reponted with 99% confdence that the anatyte
concentration Is greater than zero and Is determined from analysis of a sample In 3 given matrix containing the anatyte.

Volatie Organic Compounds in Ambient AT {bp. -0°C to 200°C)
Samnple ID: C5106-10 ¢ SVE2 / AS-1 EFFL

Test / Paameter Resut Units WL ethod Test Date Andlyst
C, - ¢, Range 0.104 ppm-V 0.0 EPA TO-3M June 15, 1998 RMS
C.- Cia Range 0.024 pom-\ 0.001 EPA TO-3M June 15, 1998 RMS
Benzene 0.320 ppb-V 0.001 EPA TO-3M June 15, 1998 RMS
Totene 1.36 ppb-V 0.001 EPA TO-3M June 15, 1998 AMS
Ethylbenzene 0.036 ppb-V 0.001 EPA TO-3M June 15, 1998 AMS
m,p-Ayleng 0.144 ppb-y 0.002 EPA TO-3M June 15, 1998 AMS
o-Xylene 0.040 ppb-vV 0.001 EPA TO-3M June 15, 1998 AMS

ppm-\Y = Parts per Mition (Volume) = mgi (Alr)
ppb-V = Parts per Billion (Volume) = pgA (Al
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
concentration Is greatar than zero and Is detesmined from anatysis of a sample (n 8 given matnx containing the anakte.

' Reviewed and reported by:

%DWQQWLJ\

' Tery Oserbach, Laboratory Orector
PADEP Lab No. 22-478

- Ll T ——a} u
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lytical Laborataries, Inc. Laboratory Results Sun"rnary

I Page 1 of 2
I239
Mr. Jefl Chambers Project Manager:  J. Pace
bars Envirenmental Group Project Hame: 119 Amaco
ﬁ:«ént College Ave , Sulte A Project Humber: n/a
asant Qap, PA 16823 sampler: 3. reller J. ughes
Date Sampied: Jupe 18, 1098

Date Recelved: June 23, 1908
Time Mecelved: 12:45 PM

l-zlyt\cal Testing Parameters
Velatie Organk; Cormpounds in Ambient Ar [bp. -10°C to 200°C)

Sampie iD: C3330-01 = M- 1
Test [ Parame{er Seaut 9.0 [ 0.8 et T3t Dvte drsalyst
C, « Co Ronge 0.381 ppmy 0 001 EPATO-2M June 25, 1908 Lo ]
Ca- Cin Raie 0,790 ppro-\/ 0.001 EPA TQ-2M June 25, 1008 AMS
Benzena 1.29 ppo-vV 0.001 EPA 10-3M June 25, 1998 AMS
Tpluene .29 phorV 0.001 EPA TO-DM June 29, 1008 M
Pthyibenzens 1.65 ppb-V 0 001 PEPA TO-3M June 2%, 1998 AM3
m,p-ryiene 2.50 ppb-v 0 002 EFPA TO-3M June 25, 1938 M5
oHylene 1.6 ppo-V 0 001 EPA TO-3M June 23, 1008 45

ppm-V — Paro per HMihon fPolume) = mgh (M)
pOa-V = Pores per Bition (Volume) = ugh. (A0

The MBL 13 the Method Detection Limit, define
CONCENtralion in e MeT han gein 3N 1 Jelenmi

IVdatie Organic Compounds in Ambient Ar bp. -0°C to 200°C)

d 33 the minirmum concentrabon of o subatance that can be easyred and reponad with 90% confidence thot the analyte
nad from anak/sls of B S8Mple th B ghuan Malrin COM alning the anskie,

sample 1D: C29%0-02 « MW-18B
Test / Paaneier Reafl Unils L' .8 heathod Test Date Andvt
C, - <, Range 9.217 pom-v .00l EFA TO-3M Ane 23, {938 (31
Ca- €y Range 0.457 ppm-\/ 0.001 eFA TO-3M June 25, 1958 (4T
senzene 0.673 ppo-V 0 001 EPA TO-3M June 2%, 1938 s
Torierne 39z pRo-V a ol erA TO-3M June 23, 1998 A
fihyibenzene 0.948 pbbr\ ool £PA TO-3M June 25, 1998 M3
m,p-Kylene 2.07 ppo-V 0.002 EPA TO-3M June 25, 1996 M
o-Nplene 1.00 oaph-V 0.001 PPA TO-3M June 23, 1959 AMD

pom-y = Pana pat Mitlon (Nolurna) = mad {Air}

ppbY = Paits par Bilon fMotuma) = ugAd [Ar)
The MOL i3 the Mathod Detection Limlt, gefinad a3 the minimum concentration of & sunstance that can be measured 4 reponed with 93% conidence that the anahte

concentration 13 greater than 2erg ang K determined from anatyals of a sample m a ghien matnn Coraining the anahie.

Volatie Organic Compounds n Ambient Ar [pp. -0°C to 200°C)

Sampie i) €5259.03 ¢ MN-D
Test £ Parancicl Resuft Unjts MOL Methog Test Date Anatyst
C, - C, mange 9418 pom-U 0.004 CPA TO-3M June 23, 1998 [y}
Ca- Cin RaANQe 1.83 -\ o oo EPA TO-3M June 235, 1990 AMS
Benzene 2.47 ppb-V 0001 EPA TO-3M June 23, 1998 AMD
Tojuene 587 ppb-U Q 0ol erA TO-M Mne 23, 1996 AM3
Cthyibenzens .60 PPtV 0.001 cPA TO-3M June 23, LOOE 13
m, p-Xylene 5.6} ppb-v 0.002 EPA TO-3H June 25, 1998 s
o-Hylene 319 ppb-v 0.001 EFA TO-IM June 23, 1608 A3

ppm = Pans per Milkion (Volurne) = Mg/ (A
ppb-\ = Parts par Biven (Volume) = pgh (Ar)
The MDL i3 the Mathod Betaction LimiL dafihad o3 the AT coACentradion of a substance that can be mesuied and teported with 99% confidence that the atchAs
concaniralion i3 greater than refo and Is Jelemnined from anakysis of & SAMEIE i g ghwen Mot contpining the onalyle.

o
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<5229
Andytca Testng Parameters
Ffdalie Orgaric Campourneds n Ambient Ar Do A10°C 1o 200°C)
sampie 1D, C3259-04 « MW-38
Test / Paamely B Ldts ML Meihod Test Dte Anatyst
¢, - C, Mange 1.56 ppm-y  0.001 £PA 10-3M Juine 25, 1098 (T
¢, - Cyp RaNgE 212 pamy 0001 EPA TO-3M Juna 2%, 1988 AMS
Benzene 2.08 ppb-V © 001 £PA TO-BM June 23, 1998 M
Toluene 105 ppb-v 0.001 CPA TO-3M June 23, 1998 RS
FiwiDEnZENe 2.1 ppb-vV 0.001 tPA TO-3H June 2%, 1958 AMS
m,p-Kyiene s.28 ppb-v 0.002 EPA TO-3M June 25, 1908 AMS
o-Xylene 3.85 ppo-v 0.00t ePA TO-3M June 23, 1998 RMS

ppm.V « Farts per #lion Motume] = mgAd (Aur)

ppb-\ » Parcs per Billlon Mowme) = pga (A
The MDL 13 1he Hethod Datection Limlt, cefined A4 the mirnmum concaniraion of & sLhSIANCS TRA! CAN D MEFMIEd AN TEROMES with OO canfioancd INat Ihe analyte

conventration ts gieater 1han rero and (5 determined from analysis of & SAMpE In B Qiven Mstrlx LBNLARING nk aahyte

Reviewed and reparted by

{'N..)
UMM

Tary Oserbach, Laboratory Director
l PADEP Lab No. 22478

- NI Lo
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l Page 1 of 2
5047
Mr. Jeff Chambers . Project Manager: John Pace
Chambers Environmental Group Project Hame: 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 Gasoine
Sample ID: C5047-01 » SVE-1 5-6°

Paameter Resuit Lijts MOL Methed Test Date Analyst
MTBE 0.232 ppm 0.002 SWaa46 82608/5035 June 3, 1998 RMS
Berzene 0.553 ppm 0.002 Swaa6 B2608/5035 June 5, 1998 RMS
Toluene 0.160 ppm 0.002 SWB46 82606/5055 June 3, 1998 RMS5
Ethyibenzene 0.135 ppm 0.002 SW846 8260B8/5055 June 5, 1998 AMS
m,p-Kylene 0.157 ppm 0.004 5We4a6 82608/5035 June 5, 1998 RMS
o-Xylene 0.030 ppm 0.002 SW846 8260B8/5053 June 5, 1998 RMS
l Isopropylbenzene (Cumene) 0.011 pPpM 0.002 swB46 82608/5053 June 5, 1998 RMS
Maphthalene 0.025 ppm 0.002 SW846 82608/3035 June 5, 1598 RMS
% Molsture 12.54 % 0.01 EPA 160.3 June 3, 1998 RMS

ppm = Parts per Miltlon = maMéqg Gaoll - Dry)
The MDL 13 the Method Detection Limit, deflned as the minimum cancentration of a substance that can be measured and reporte
concentration Is greater than zero and Is determined from anakysis of a sampie In 3 ghven matin contalning the analyte.

Selected PA DFP UST Parameters: Unleaded Gasoine
l Sample ID: C5047-02 » SVE-2 5'-6°

d with 99% confidence that the analyte

Test / Paameler Resust Liits M, Method Test Date Analyst
MTBE <0.200 ppm 0.200 SW846 82608/5035 June 5, 1998 AMS
Benzene 0.227 ppm 0.200 Swe46 82608/5035 June 3, 1998 AMS
. Toluene 1.27 ppm 0.200 SwWBe46 82608/5035 June 5, 1998 AMS
Ethyibenzene 1.04 ppm 0.200 SWa46 82608/5035 June 5, 1998 RM5
m,p-Xylene 4,52 ppm 0.400 5W8a46 8260B/5035 June 5, 1998 RMS
o-Xylene 2.03 ppm 0.200 SwB46 82608/5035 June 5, 1998 RMS
isopropylbenzene (Cumene) 0.317 ppm 0.200 Swa46 82608/5035 June 5, 1998 RM5
Haphthalene 2.05 ppm 0.200 SWBa6 8260875035 June 5, 1998 AMS
% Molsture a.55 % 0.01 EPA 160.5 June 3, 1998 RM5

ppm = Pars per Millon = ma/ig (Sadl - Dry)
The MDL 1s the Methad Detection Limly, defined as the minimurn concentration of a substance that can be measured and reporned with 99% confidence that the analyte
concentratian Is greates than zero and 1s determined fram analysis of 8 sample In 3 given matrtx containing the analyle.

selected PA DEP UST Parameters: Unleaded Gasoine

Sample ID: €5047-03 » SVE-3 5°-6
Test / Paaneter | Resut Units MOL Method Test Date Andlyst
MTBE 0.003 ppm 0.002 SW846 82608/5035 June 8, 1998 RMS
Benzene 0.008 ppm 0.002 SWBa46 82608/5035 June 8, 1998 AMS
Toluene 0.007 ppm 0.002 SW846 82608/50535 June 8, 1998 AMS
Ethylbenzene 0.009 ppm 0.002 SWa46 82608/5035 June 8, 1998 AMS
m,p-Kylene 0.005 ppm 0.004 SWa46 826085035 June 8, 1998 AMS
o-Aylene <0.002 opm 0.002 SWB46 82608/5035 June 8, 1998 AMS
Isopropylbenzene (Cumene) 0.003 ppm 0.002 SWa46 826085035 June 8, 1998 RMS
Maphthalene 0.002 ppm 0.002 SW846 82608/5035 June 8, 1998 AMS
% Moisture 8.72 % 0.01 EPA 160.5 June 3, 1998 AMS

ppm = Parts per Milion = mg/g (Sotl - 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 zefo and Is determined from analysis of a sampie n a given matix cantatning the anatyte.

[hde oM i ). 3 n it Bt e P
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'N;\alyucal Testing Parameters
Selected PA DEP UST Parameters. Unleaded Gasoline
Sampie ID; €5047-04 « AS-1 5°-6°

Test / Paaneter Resuft Linity ML Method Test Date Andlyst
I MTBE <0.200 ppm 0.200 5Wg46 82608/5035 June 5, 1998 RMS
Renzene 0.444 ppm 0.200 SWa46 82608/5035 June 5, 1598 RMS
Toluene 0.238 pprm 0.200 Swa46 82608/3035 June 5, 1998 AMS
Ethyibenzene 0.571 ppm 0.200 SwWa46 82608/5035 June 3, 1998 RMS
m,p-Kylene 0.695 ppm 0.400 SWaa46 82608/5035 June 5, 1998 RMS
0-Kylene 0.569 ppm 0.200 5W846 82608/3035 June 5, 1998 RMS
Isopropylbenzene (Cumene) <0.200 ppm 0.200 5W846 B2608/5035 June 5, 1998 RMS
Haphthalene 0.578 pprn 0.200 SWa46 8260B8/5035 June 5, 1998 RMS
Molsture 7.19 % 0.01 EPA 160.3 June 3, 1998 RMS
ppm/= Parts per Millon = ma/g (Soll - 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 analyie

mrr.entmtlon is greater than zero and Is determined from anahysls of a sample In a given malrix containing the anatyte.

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

L/ ter Resutt Lrits oL Method Test Date Andlyst
MIBE <0.200 ppm 0.200 SWa46 8260B8/5035 June 5, 1998 RMS5
Benzene 0.244 ppm 0.200 5wWa46 B2608/5035 June 5, 1998 RMS
Toluene 2.25 ppm 0.200 SWa46 8260B/5035 June 5, 1998 AMS
Ethylbenzene 1.22 ppm 0.200 SwW84a6 82608/5035 June 5, 1998 AMS
m,p-Aylene 5.88 ppm 0.400 5W8a46 82608/5035 June 5, 1998 RMS
o-Xylene 3.27 ppm 0.200 5W846 8260B8/5035 June 5, 1998 AMS
Isopropylbenzene {Cumene) 0.243 ppm 0.200 SWa46 82608/5035 June 5, 1998 RMS
Haphthalene 2.83 ppm 0.200 SW846 B2608/5035 June 5, 1998 AMS
% Moisture 13,21 % 0.01 EPA 160.3 June 3, 1998 RMS5

ppm = Parts per Mition = mag (Soll - 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 ananie
concentration 13 greater than zero and (3 determined from analysis of a sample In & given matix containing the analyte.
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I Terry Osenbach, Laharatary Drector

PALEP Lab No. 22-478

6130 Old Jonestown Road, Suite D o Paxtonia Business Center o Harrisburg, PA 1712 e Phone: (75}?6&6% 2 Fﬂﬁ% fggqﬁ@l
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