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SUPPLIMENTAL SITE CHARACTERIZATION REPORT  
 

Vennard Crossroads Convenience, Inc. 
4985 Lucerne Road 

White Township, Indiana County, Pennsylvania 
PADEP Facility ID #32-81802 
USTIF Claim #2015-0116(l) 

 
1.0 EXECUTIVE SUMMARY 

 Physical and olfactory evidence of a petroleum release identified during Phase 2 activities 
conducted in September 2015 prompted Site Characterization activities. 

 
 An overburden aquifer and shallow bedrock aquifer are identified at the site. Groundwater 

gradients within the aquifers are in western directions.  
 

 Analytical results for groundwater samples collected from overburden and bedrock 
monitoring wells identified petroleum constituent of concern (COC) concentrations above 
their respective Pennsylvania Department of Environmental Protection (PADEP) Non-
Residential Used Aquifer (NRUA) Medium Specific Concentration (MSC).  

 
 Fate and transport analysis interpretation indicates dissolved phase migration primarily 

follows preferential pathways in a northern direction within both the overburden and 
bedrock aquifers. 
 

 Soils impacted with petroleum above the NRUA soil to groundwater MSC are identified in 
three separate areas near UST components. 

 
 Vapor intrusion into buildings was evaluated through near source soil vapor samples at 

each site building. The analytical results indicate acceptable near source soil vapor 
screening concentrations. However, remediation is recommended to further address 
potential vapor intrusion into the Vennard building. 

 
 The proposed remedial standard for the property is the NRUA statewide health standard 

(SHS) for soil and groundwater. 
 

 Vacuum enhanced groundwater extraction and limited soil excavation/disposal are the 
remedial technologies of choice, feasibility studies are completed and show favorable 
results for the technology. 
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2.0 INTRODUCTION  
A petroleum release was identified at the Vennard’s Crossroads Convenience Inc. Property (hereafter 
referred to as Vennard’s or subject property) during a Phase II Environmental Site Assessment 
conducted on September 3, 2015. Based on the presence of petroleum impacted soil and 
groundwater, a PADEP Site Characterization/Site Characterization Report (SCR) was warranted.  
 
Mountain Research, LLC (Mountain Research) was retained by Vennard’s in September 2015 to 
complete site characterization activities for the site located in White Township, Indiana County, 
Pennsylvania.   
 
Site characterization activities were conducted in accordance with Title 25, Chapter 245, 
Administration of Storage Tanks and Spill Prevention Program, Subchapter D, Section 309. An initial 
characterization report was submitted in accordance with Section 310(c), SCR in November 2016.  
The SCR report outlined the need for additional characterization to fully define the dissolved phase 
impacts to the site.  PADEP approved the November 2016 SCR in February 2017.  
 
This Supplemental SCR (SSCR) is presented to complete the characterization of the site.  The intent 
of this report is to be a stand-alone document which will include much of the relevant original 
information presented in the November 2016 SCR, in addition to newer characterization data and 
interpretations.  
 
The following site characterization objectives were developed by Mountain Research to meet the 
regulations mentioned above: 
 

 Identify the extent of impacted groundwater. 
 Identify the extent of impacted soil.  
 Describe the study area geology, hydrogeology, aquifer characteristics, and physical 

parameters such that a remediation standard and strategy for the site can be selected. 
 Develop a site conceptual model from which the fate and transport of constituents can be 

evaluated by modeling or analysis. 
 Evaluate potential VIB risks. 

 

The activities conducted and used for characterization of the site include the following: 
 

 Geophysical Investigation  
 Advancement of  soil borings  
 Collection and analysis of soil samples from soil borings 
 Installation of overburden and shallow bedrock monitoring wells 
 Collection and analysis of groundwater samples from monitoring wells  
 Measurement of overburden and shallow bedrock groundwater elevations and deriving 

direction of groundwater flow and gradient from these measurements  
 Installation and sampling of soil vapor points near building receptors 
 Aquifer testing 
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2.0 INTRODUCTION (continued)   

 Development of conceptual site model  
 Fate and transport analysis 
 Identification of potential preferential pathways for groundwater and/or vapor migration  
 Vapor Intrusion into Buildings (VIB) risk evaluation and sampling of soil vapor 
 Professional site survey  

 
2.1 Constituents of Concern 
Groundwater and soil samples have been analyzed for the following diesel and unleaded 
gasoline petroleum parameters: 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, 
toluene, ethylbenzene, total xylenes, MTBE, cumene, and naphthalene. Based on analytical 
results, the following parameters have been identified at detectable levels in the listed media 
and are therefore identified as the constituents of concern (COCs): 
 
Groundwater: 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, toluene, 
ethylbenzene, total xylenes, MTBE, cumene, and naphthalene. 
 
Soil:  1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, toluene, ethylbenzene, total 
xylenes, cumene, and naphthalene. 
 
The characteristics of the aforementioned constituents are summarized in Appendix A. 
 
2.2 Media of Concern 
Soil and groundwater are identified to contain detectable concentrations of COCs and are 
therefore considered media of concern at the site. 
 
2.3 Remediation Standard 
The remediation standard goal for the property is the PADEP NRUA SHS for soil and 
groundwater. 
 

3.0 SITE DESCRIPTION 
The source property consists of an approximate 0.63 acre rectangular plot of land located at physical 
address 4985 Lucerne Road within White Township, Indiana County, Pennsylvania. The source 
property is owned by Mr. and Mrs. Vennard and is operated as a convenience store with retail 
petroleum sales. The source property is surrounded by residential and commercial properties as 
follows: 
 
Lucerne Road to the south, beyond which is a hair salon. A vacant grass lot to the west, beyond which 
are residential apartments/townhouses. An Engineering business to the north, beyond which is wooded 
land. State Route 954 to the east, beyond which is a residential dwelling. An unnamed tributary is 
located approximately 290 feet northwest of the release area.  
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3.0 SITE DESCRIPTION (continued) 
The impacted area consists of two parcels, including the source property and the northern adjacent 
commercial property owned by Walnut Development Group, LLC (WDG) and leased by Young 
Engineering. The impacted areas within these two impacted properties will herein be referenced as 
the “Site”. 
 
The Site is located in the central portion of the USGS 7.5 Minute Series Indiana, Pennsylvania 
Topographic Quadrangle at an approximate Latitude 40o, 34’, 33.21’’ North and Longitude 79o, 07’, 
59.63” West. The Site has an approximate elevation of 1,285 feet above mean sea level. Refer to 
Figure 1 for a site location map, Figure 2 for an aerial site map, and Figure 3 for a site map. 

 
3.1 Historic and Current Operations 
Prior to its development, the subject property was undeveloped land. The property was 
acquired by current deed holders Mr. Richard R. Vennard and Ms. Nancy L. Vennard on 
August 16, 1989. The property is believed to have first been developed in the mid to late 
1980’s or early 1990 with the one-story building with full below ground basement and 
underground storage tank (UST) and dispenser system currently on the property. The subject 
property is currently used as a convenience store with gasoline and diesel sales.  
 
3.2 Site Features 
The subject property consists of a one-story building having a buried basement and upper 
floor retail space. The petroleum system consists of a canopy housing retail dispensers and a 
UST system. The UST system is comprised of a 12,000-gallon compartmentalized UST, 
product delivery lines, and three (3) product dispensers located approximately 50 feet 
southwest of the UST. The compartmentalized UST has three (3) compartments for storage of 
diesel and two (2) qualities of gasoline. The compartments include one (1) 6,000-gallon 
compartment, one (1) 4,000-gallon compartment, and one (1) 2,000-gallon compartment. The 
ground surface on the subject property is mostly covered with pavement with minimal grass 
covered areas. Refer to Figure 3 for locations of site features.  

  
 3.2.1 Utilities 

Underground utilities located at the source property include natural gas, municipal 
water, electric, communication lines, storm sewer, and sanitary sewer. Natural gas and 
municipal water laterals run beneath the southern portion of the subject property and 
enter the southern side of the building at an approximate depth of 3 feet below surface. 
The storm sewer line runs along the western property boundary with a storm sewer 
grate located within the western portion of the property. This storm system is diverted 
to the south across Lucerne Road. All storm line depths range from 3 to 5 feet below 
surface. The sanitary sewer line runs along the northern property boundary and enters 
the northwest corner of the building at an approximate 8 foot depth. Underground 
electric and communication lines run along the western property boundary and enter 
the western side of the building at a depth of approximately 3 feet. In addition, 
underground electric lines run from the store to the dispenser island and to a sign 
located near the southeast corner of the property at a depth of approximately 2 feet.   
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3.2.1 Utilities (continued) 
The underground utilities identified on the WDG property include sewer, natural gas, 
and water. The natural gas and water lines enter the property from the east and run to 
the northeast corner of the building. The sewer line exits the southwest portion of the 
building and flows west to where it meets the main sewer line located between the 
Vennard and WDG properties. 
 
Refer to Figure 4 for the approximate locations of underground utilities. 
 

4.0 INTERIM REMEDIAL ACTIONS 
Interim remedial action conducted at the site include the vacuum extraction of impacted water and 
product from the tank field sump, MW-2 and sheen from an abandoned sump near the northeast 
corner of Vennard’s building. These vacuum extraction events were conducted on May 17, 2017, 
June 22, 2017, and August 15, 2017. Each vacuum event yielded between 1790 gallons to 2000 
gallons total extracted fluids primarily consisting of groundwater. The disposal manifests for the three 
vacuum events are presented as Appendix B. 
 
5.0 SOURCE OF PETROLEUM IMPACTS AND TANK TESTING 
One obvious source of the release identified during the investigation was a failed fitting on the diesel 
dispenser located in the central portion of the subject property. Once the failure was identified (in 
September 2015), the owner (Mr. Vennard) repaired the fitting and restored the integrity of the 
dispenser. The release is believed to have been chronic in nature. The release date and the volume 
of released product is unknown.  
 
An attempt was made to evaluate the integrity of the entire UST and distribution system. Tank testing 
was conducted by Valley Tank Testing on July 7, 2017. The results of the test were reported as 
“unable to test regular and premium tanks. Drop tubes are stuck”.  However, Tank Interstitial Test is 
reported with a result of “Pass”. The tank testing is interpreted to indicate that the tank test for the 
combined “suction type” tank and lines could not be completed, however the tank interstitial test may 
indicate that the tank itself is not compromised. Further testing to evaluate the distribution or vent 
lines was not conducted. 
 
Non-Aqueous Phase Liquid (LNAPL) is identified in a UST field monitoring point identified as a former 
sump, within MW-2, and a limited amount in an abandoned sump near the northeast corner of the 
Vennard store.  It is not determined if the source of the LNAPL is the dispenser failure or other source 
such as tank overfills or line leaks. Based on the fact that product thickness diminished over time 
since interim remedial product removal was conducted, the likelihood of a continuous line leak is 
minimal. 
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 5.1 Characteristics of Regulated Substance 

Based on the types of product within the tanks and the known release (diesel dispenser), it is 
interpreted that the regulated substance released at the site are diesel and unleaded gasoline. 
1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, toluene, ethylbenzene, total 
xylenes, MTBE, cumene, and naphthalene have been identified at detectable concentrations 
in soil and/or groundwater. The characteristics of the aforementioned constituents are 
summarized in Appendix A. 
 

6.0 WATER SUPPLIES 
No potable wells are located on the subject property. Public water is provided to the subject property 
and surrounding properties by Central Indiana County Water Authority. Central Indiana County Water 
Authority obtains water from Yellow Creek Reservoir, located approximately two (2) miles east of the 
site. White Township has an ordinance in place that requires all properties within 150 feet of a public 
water supply line to be connected to the public water supply system. Refer to Appendix C for a copy 
of the ordinance.  
 
The Pennsylvania Groundwater Information System (PaGWIS) and an Environmental Database 
Review Report (EDR) were reviewed to locate potential water supplies and did not identify any wells 
within ¼ mile of the subject property. Refer to Appendix D for a copy of the PaGWIS results and 
Appendix D for a copy of the EDR.  
 

6.1 Restore or Replacement of Affected Supplies 
Replacement and restoration of water supplies was not deemed necessary and was not 
performed. 

 
6.2 Potentially Affected Supplies 
Due to the distance between the site and the public water supplies, a petroleum release 
emanating from the site is unlikely to affect the public water supplies.  
 
6.3 Affected Water Supplies 
Due to the distance between the site and the public water supplies, the public water supplies 
are not likely to have been affected by the petroleum release at the site. 
 

7.0 METHODS AND EQUIPMENT 
In order to delineate the extent and magnitude of petroleum impacts to media at the site, Vennard’s 
retained the services of Mountain Research in September 2015 to conduct a site characterization on 
the subject property. The following site characterization field methods and activities were conducted: 
 

 Geophysical Investigation for underground utilities or other sources 
 Advancement of soil borings  
 Collection and analysis of soil samples from soil borings 
 Installation of overburden and shallow bedrock monitoring wells 
 Collection and analysis of groundwater samples from monitoring wells  
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7.0 METHODS AND EQUIPMENT (continued) 

 Measurement of groundwater elevations and deriving direction of gradient from these 
measurements  

 Aquifer testing  
 Installation of soil vapor sampling points and soil vapor sampling 
 Professional site survey  

 
Refer to Figure 3 for monitoring well and vapor point locations and Figure 5 for soil boring locations. 
Field methods for drilling, well installation, and groundwater sample collection are described in 
Appendix E. Other data collection or sampling methods are described herein. 

 
7.1 Characterization Plans 
The Health and Safety Plan for the site characterization and Quality Assurance / Quality 
Control Plan are available to the PADEP upon request. 
 
7.2 Geophysics 
A geophysical survey was performed by THG Geophysics LTD. (THG) on June 1, 2016. 
Ground penetrating radar (GPR) was utilized for the geophysical survey. The entire property 
was surveyed to identify the possible presence and location of historic USTs and subsurface 
utilities. The geophysical survey identified several utility lines and the existing UST. No 
undocumented USTs were identified during the survey. Refer to Appendix F for a copy of the 
geophysical report. 

 
7.3 Soil Borings and Soil Sampling 
Between June and September 2016, a combined total of 28 soil samples were obtained from 
17 soil borings advanced on the subject property. An additional two (2) soil samples were 
obtained for another soil boring in April 2018.  Soil borings were advanced using direct push 
drilling methods to bedrock refusal with a Geoprobe® drill. Soil encountered within the borings 
was logged using the Unified Soil Classification System (USCS) and consisted of up to three 
(3) feet of fill material followed by intervals of sandy clay, silty clay, and sand. Competent 
bedrock was encountered between 11 and 22 feet below ground surface (bgs) as interpreted 
from direct push refusal. Saturation was identified in five (5) of the 18 soil borings (SB-4, SB-7, 
SB-12, SB-13, and SB-14) at depths ranging between eight (8) and 13 feet bgs.  
 
Soil cores were visually examined and scanned with a photoionization detector (PID) utilizing 
the headspace method. For vertical delineation, two (2) to three (3) soil samples were 
obtained from soil borings that exhibited elevated PID readings; one (1) soil sample from the 
area of the highest PID reading and one (1) soil sample from the interval above and/or below 
the highest PID reading. In soil borings where no PID readings were identified, one (1) soil 
sample was collected from either the unsaturated interval above the saturated soil interface or 
the unsaturated interval above the overburden/bedrock interval. 
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7.3 Soil Borings and Soil Sampling (continued) 
Note: further interpretation is made that some of the soil samples collected represent 
unsaturated conditions at the time of sampling however are considered periodically saturated 
based on water levels in wells. 
 
The soil samples were collected using dedicated, disposable approximate 5-gram soil 
samplers and placed in new laboratory bottle ware with the appropriate preservative. Samples 
were stored in an ice filled cooler during transport to Mountain Research’s PADEP accredited 
laboratory (PADEP #07-00418) using proper chain of custody methodology. Soil samples 
were analyzed for site COCs via United States Environmental Protection Agency (EPA) 
method 8260B including: 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, toluene, 
ethylbenzene, total xylenes, MTBE, cumene, and naphthalene. 
 
Upon completion of soil sampling activities, soil borings SB-1, SB-4, SB-8, SB-9, SB-11, SB-
12, SB-13, and SB-14  were converted to monitoring wells MW-3, MW-1, MW-4, MW-8, MW-
2, MW-5, MW-6 and MW-7, respectively. Soil boring locations are illustrated on Figure 5. 
Boring lithologic logs are included within Appendix G. Analytical results are discussed in 
Section 9.0 of this report. 
 

7.3.1 Geotechnical Soil Sampling 
To aid in overburden aquifer fate and transport analysis/modeling, one (1) soil sample 
was collected for geotechnical analysis. The sample was collected from soil boring SB-
4 and analyzed for bulk density, effective porosity, specific gravity, and fraction of 
organic carbon (FOC). It is noted that SB-4 is representative of non-petroleum 
impacted media and therefore FOC represents background levels. Analytical results 
are discussed in Section 9.0 of this report. 

 
7.4 Monitoring Wells 
Sixteen overburden monitoring wells (MW-1 through MW-16) were installed on the site 
between June 2016 and April 2018 using hollow stem auger rig drilling techniques. Nine (9) 
shallow bedrock monitoring wells (MW-1BR through MW-9BR) were installed between March 
2017 and March 2018 using combined hollow stem auger and air rotary drilling techniques.  
All wells were installed with two (2)-inch diameter casing/well screen with the exception of 
overburden well MW-14 which was installed with four (4)-inch diameter casing/well screen.  
 
Screened intervals for overburden wells were designed to encompass the entire water column 
and extend higher than water table elevation to limit any “drowned screens”. This was done to 
assist in evaluating any light non-aqueous phase liquids (LNAPL). Bedrock well screened 
intervals were designed to capture groundwater from the first observed bedrock water bearing 
zones and were sealed from encountering overburden aquifer groundwater. 

 
The locations of the monitoring wells are illustrated on Figure 3. Table 1 summarizes the 
installation dates and monitoring well construction details. Well construction and lithologic logs 
are contained in Appendix G. Descriptions of drilling methods, lithological logging and soil 
screening are described in Appendix E. 
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7.5 Aquifer Testing  
Rising and falling head slug tests were performed by Mountain Research in September 2016 
on overburden monitoring wells MW-2, MW-3, MW-4, MW-6, and MW-7. During each slug test 
water level measurements were recorded with an In-Site Level Troll 300 to record changing 
water levels over time. 
 
The data gathered from each slug test was programmed into AQTESOLV for Windows 
(Version 3.5), along with individual monitoring well information to calculate aquifer 
characteristics via the Bouwer and Rice Method (Bouwer and Rice, 1976). Refer to Appendix 
E for the slug test methods description and Appendix H for the slug test analyses.  

 
7.6 Site Survey 
In July 2016, the subject property was surveyed by PA licensed surveyors from CME 
Engineering LP. CME’s survey included site boundaries, infrastructure, utilities, the stream 
point, and the location and elevation of site monitoring wells and soil borings. Subsequent 
survey updates were conducted to encompass new wells by CME and Mountain Research. 

 
7.7 Characterization of Waste 
Excess soil produced during the advancement of soil borings and monitoring well installation 
activities was staged in 55-gallon steel drums on the subject property prior to being disposed 
of at a proper facility. In addition, all purge water produced during the development and 
sampling of site monitoring wells was staged in 55-gallon steel drums prior to being disposed 
at a proper facility. Waste disposal certificates for soil and groundwater are presented in 
Appendix B.   

 
8.0 SITE GEOLOGY 
The site is located within the Allegheny Mountain Section of the Appalachian Plateau Physiographic 
Province. According to published geologic data, underlying bedrock at the site is classified as the 
Pennsylvanian Age Glenshaw Formation. The Glenshaw Formation consists of a heterogeneous unit 
composed predominantly of alternating layers of shale, sandstone, siltstone, limestone, claystone 
(including underclay) and coal. Thickness of the formation ranges approximately from 280 to 375 feet. 
The rocks are well bedded in most places. Thickness of beds varies with lithology, ranging from a 
fraction of an inch to several feet. Sandstone is thick-bedded to massive; limestone varies from well-
bedded to nodular; shale is thin and fissile; and claystone is very poorly bedded. Jointing in the 
Glenshaw Formation is poorly to moderately well-developed, moderately distributed, closely to 
moderately spaced, and open to vertical. Subsidence fractures may be encountered where underground 
coal and clay mining has occurred.  The primary porosity of the sandstone layers is generally moderate.  
A secondary porosity is provided by jointing in the other lithologies. Sandstone bedrock was encountered 
at depths ranging from 11 to 22 feet bgs during drilling activities.  
 
Structurally, the site lies between the northeast to southwest trending Chestnut Ridge Anticline and the 
Latrobe Syncline. The anticline is located to the southeast and the syncline is located to the northwest of 
the Site, therefore bedrock dip is approximated in a northwest direction. Refer to Figure 6 for a copy of 
the geologic map which depicts the subject property. 
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8.0 SITE GEOLOGY (continued) 
Review of Pennsylvania Mine Map Atlas resource (Appendix I) concerning historical underground 
mining yielded information pertaining to deep mining operations under the site. The Lucerne Ernest “E” 
Seam Mine is identified to contain room and pillar mining features directly under the site. This mine is 
listed as abandoned and within the Upper Freeport Coal. The Upper Freeport Coal is estimated to be 
approximately 100 feet below the surface elevation of the site based on formation mapping (Upper 
Freeport is located at Glenshaw and Allegheny Formation contact), site elevation, and considering an 
approximate northwest bedrock dip.   
 

8.1 Soil 
According to the United States Department of Agriculture (USDA), native soils at the property 
consist of Brinkerton silt loam, three to eight percent (3-8%) slopes (BkB) and Rayne-Gilpin 
channery silt loams, eight to twenty-five percent (8-25%) slopes, very stony (RsD). Soil 
encountered during drilling activities consisted of fill material followed by intervals of sandy 
clay, silty clay, and clay to depths of 11 to 22 feet bgs. Saturation was noted between 8 (eight) 
and 13 feet bgs. Refer to Appendix G for lithologic logs. A cross section location map, and 
cross sections A-A' and B-B' are included as Figures 7 through 9, respectively. 
 
8.2 Bedrock Surface Elevation Mapping 
The bedrock surface becomes more shallow in north eastern direction directly north of the 
UST and to a lesser degree south and west of the UST. A bedrock surface elevation contour 
map is created to better understand the influence bedrock surface features may have on 
groundwater flow.  
 
The bedrock elevation at soil boring and monitoring well locations is determined through 
surface elevations and the depth to refusal of direct push or auger drilling.  Refer to Figure 10 
for the bedrock surface elevation contour map interpretation. The map depicts an approximate 
6 foot elevation change in bedrock oriented in a north south direction near the eastern end of 
the UST and dispensers. The elevation of bedrock is lower in the area starting near the UST 
and trending toward and under the Vennard building which may be interpreted as a small 
depression in bedrock elevation. In addition, an overall bedrock elevation grade in a southeast 
to northwest direction may be observed as approximately the same direction as regional 
bedrock dip.    
 
8.3 Hydrogeology 
The closest surface water body to the site is an unnamed tributary headwaters to Yellow Creek 
located approximately 150 feet west/northwest of the release area (Figure 3). This tributary is 
diverted into underground conduits as part of a storm water system near the property. An 
impoundment or pond is noted to be constructed upgradeint of the site at the beginning of the 
drainage basin for this stream. 
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8.3 Hydrogeology (continued) 
Surface drainage follows site topography toward the west where it enters a subsurface storm 
water system on the western portion of the Site. This drainage is then diverted to the above 
mentioned storm water system which runs to retention basins located southwest of Lucerne 
Road. 
 

8.3.1 Overburden Hydrogeology 
Depth to overburden water table aquifer are measured between 1.25 and 13 feet bgs. 
Based on data obtained from groundwater sampling events static water level 
measurements range between 1.25 feet below top of casing (btoc) at MW-15 and 
12.85 feet btoc at MW-16. The large difference in the depth to overburden 
groundwater may be attributed to surface elevation changes. Note: MW-16 is located 
in an area of higher elevation primarily due to fill material used to level the upper 
parking lot.  The overburden water table elevations range from 1286.85 foot above sea 
level to 1270.14 foot above sea level. Based on the March 6 and May 24, 2018 
groundwater gauging events of all wells and the stream point, the overburden 
groundwater gradient direction is west southwest. The magnitude of the gradient 
varies from a magnitude of and 0.030 ft/ft (3/6/18 measured between MW-13 and MW-
12) and 0.026 ft/ft (5/24/18 measured between MW-13 and MW-12) for an average of 
0.028 ft/ft west northwest gradient. 
 
Static groundwater level measurements and groundwater elevations are summarized 
in Table 2. Representative overburden groundwater elevation contour maps for the 
two most recent monitoring well gauging events are prepared using the survey data 
and the static water levels and are included as Figures 11 and 12. 
 

8.3.1.1  Overburden Aquifer Test Results 
Time-displacement plots of rising and falling head slug test data from 
overburden monitoring wells MW-2, MW-3, MW-4, MW-6, and MW-7 were 
prepared for Bouwer and Rice Method best-fit line matching analysis. The slug 
test data gathered from each test was programmed into AQTESOLV for 
Windows (Version 3.5), along with individual monitoring well information to 
evaluate overburden aquifer characteristics. 
 
Copies of the slug test data, corresponding displacement data, and 
displacement versus time graphs are presented in Appendix H. Overburden 
aquifer hydraulic conductivity values for the rising head slug tests are 
summarized within the table presented in Appendix H.  
 
The Bouwer and Rice Method calculations yielded a geometric mean hydraulic 
conductivity value of 0.028 ft / day for the overburden aquifer beneath the 
Site. Using the values of hydraulic conductivity (K) and an average aquifer 
thickness (b) of 6.9 feet, the calculated average transmissivity (T = Kb) is 0.6 
ft2 / day. 
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8.3.2 Bedrock Hydrogeology 
Bedrock water bearing zones were encountered between 16 and 25 feet bgs during 
drilling activities. Although the bedrock aquifer is evaluated separately from the 
overburden aquifer, the two aquifers may be interpreted as the same interconnected 
water table aquifer having different lithology. This is primarily supported through similar 
groundwater elevations in overburden wells located near bedrock wells and because 
of the similar dissolved phase impacts identified in both aquifers. 
 
Based on data obtained from groundwater sampling events static water level 
measurements range between 1.1 feet below top of casing (btoc) at MW-7BR and 
12.83 feet btoc at MW-5BR. The static water levels measurements are interpreted to 
represent water table aquifer levels when screened in deeper portions of the aquifer.  
 
The bedrock aquifer elevations range from 1272.28 (MW-3BR) foot above sea level to 
1279.19 (MW-4BR) foot above sea level. Based on the March 6 and May 24, 2018 
groundwater gauging events of all wells, the bedrock groundwater gradient direction is 
west southwest. The magnitude of the gradient varies from a magnitude of and 0.025 
ft/ft (3/6/18 measured between MW-4BR and MW-8BR) and 0.022 ft/ft (5/24/18 
measured between MW-4BR and MW-2BR) for an average of 0.024 ft/ft west 
southwest gradient. The gradient direction and magnitude are similar to that of the 
overburden aquifer. 
 
Static groundwater level measurements and groundwater elevations are summarized 
in Table 2. Representative bedrock aquifer groundwater elevation contour maps for 
the two most recent monitoring well gauging events are prepared using the survey 
data and the static water levels and are included as Figures 13 and 14. 
 
It is noted that feasibility testing of the aquifers identified connectivity of bedrock 
aquifer with the overburden aquifer. This was established while observing drawdown in 
overburden wells when pumping wells screened in bedrock. 
 

8.4 Vertical Groundwater Gradient 
Vertical groundwater gradient was evaluated through comparison of water level elevation in 
adjacent wells having different vertical screened intervals. For this purpose 
overburden/bedrock well pairs MW-3/MW-3BR, MW-8/MW-1BR, MW-9/MW-4BR, MW-
15/MW-7BR and were compared as exhibited in the table below. Both upward and downward 
gradients are observed. 
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8.4 Vertical Groundwater Gradient (continued) 
Upward gradients are observed in areas of relatively shallow bedrock occurrence while those 
areas having thicker deposits of overburden appear to have downward gradients. 

 
 
Well Pair Water level elevation 

comparison 5/24/18 
Relative vertical 

gradient 
MW-3/MW-3BR 1274.28/1274.52 upward 
MW-8/MW-1BR 1278.56/1276.88 downward 
MW-9/MW-4BR 1277.44/1278.05 upward 

MW-11/MW-8BR 1274.43/1275.70 upward 
 

9.0 ANALYTICAL RESULTS 
Soil and groundwater samples were analyzed using EPA approved methods for the regulated 
substances related to the release of unleaded gasoline and diesel fuel including benzene, toluene, 
ethylbenzene, total xylenes, MTBE, cumene, naphthalene, 1,2,4-trimethylbenzene, and 1,3,5 - 
trimethylbenzene by EPA Method 8260B. Analytical results of the soil and groundwater samples are 
presented in the following subsections. 
 

9.1 Soil Sampling Analytical Results 
Analytical results from the 30 soil samples collected from the 18 soil borings advanced on the 
subject property indicate concentration of 1,2,4-trimethylbenzene (SB-6 and SB-9) and 
benzene (SB-3, SB-9 and SB-18) above their respective PADEP NRUA soil to groundwater 
MSC. The aforementioned impacts were identified at depths ranging from five (5) to 11 feet 
bgs. Samples obtained from SB-3, SB-6, and SB-9 (9.5’) are interpreted to represent a 
periodically saturated soil within the zone of groundwater table fluctuations (smear zone). The 
sample obtained from SB-9(10.5’) is interpreted to represent permanently saturated soil. The 
soils samples obtained from SB-18 are interpreted to represent unsaturated soil. 
Concentrations of all other analyzed parameters were either below their respective PADEP 
NRUA soil to groundwater MSC or below laboratory detection limits, which were set below 
each constituent's respective PADEP NRUA soil to groundwater MSC. No sample was in 
concentrations above NRUA direct contact MSC.  
 
Four (4) soil samples were obtained from soil borings advanced during Phase II investigation 
by others. The soil borings are located in areas north and south of the UST and sampled at 
various depths between three (3) foot and 12 foot bgs. The analytical results of these four (4) 
samples indicate concentrations of COC above MSC. An interpretation of these results is 
presented in Table 3.   
 
Refer to Figure 5 for soil boring locations with locations of soil exceeding MSC, Table 3 for a 
summary of soil analytical results and Appendix J for laboratory data sheets. 
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9.1.1 Geotech Results 
A geotechnical sample and fraction of organic carbon (FOC) soil samples were 
collected from MW-1(SB-4) at 11 feet bgs. Soil geotechnical analysis was completed 
by Geotechnical Testing Services of Coraopolis, PA. The sample displayed a dry soil 
bulk density value of 1.6 grams per cubic centimeter, a total porosity of 0.39 (unitless), 
and a specific gravity of 2.64 grams per cubic centimeter. FOC was analyzed by 
Mountain Research’s Laboratory using ASTM D2974-00C. The soil FOC value was 
calculated at 2.42%. Refer to Appendix K for a copy of the Geotechnical Laboratory 
Analytical Report and FOC laboratory report. Refer to Figure 5 for a site map 
illustrating the geotechnical soil sample location.  It is noted that the FOC sample is 
obtained from a non-petroleum impacted location. 

 
9.2 Groundwater 
Since July 2016, Mountain Research has several rounds of groundwater sampling events to 
evaluate each iteration of groundwater monitoring wells. Two complete groundwater sampling 
events were conducted for the current full set of monitoring wells on March 22nd and May 
25th, 2018.    
 
Analytical results have identified the following constituents at concentrations above their 
respective PADEP NRUA MSC; 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, 
toluene, ethylbenzene, xylenes, MTBE and naphthalene. Concentrations of all remaining 
analyzed constituents were either below laboratory detection limits (which were set below 
each constituent's respective PADEP NRUA groundwater MSC) or below their respective 
PADEP NRUA groundwater MSC in all remaining analyzed monitoring wells.  
 
Refer to Appendix L for laboratory analytical data sheets for groundwater samples collected 
by Mountain Research which are summarized in Table 4. Isoconcentration maps for 
constituents identified above their respective PADEP NRUA groundwater MSC are included in 
Appendix M.  
 
9.3 LNAPL Observations 
Observations of LNAPL is made periodically in monitoring well MW-2 and in the UST field 
sump. Observations of sheen are also make in MW-4, MW-2BR, EW-1, and the abandoned 
Vennard building sump. The observed LNAPL is summarized in Table 2. A LNAPL thickness 
of 0.60 to 0.08 has been periodically observed in monitoring well MW-2. A LNAPL thickness of 
0.21 to 0.03 foot has been observed in the tank field sump. The most recent gauging event did 
not identify product in the tank field sump. It is noted that the product thickness in MW-2 and 
the tank field sump is decreasing over time.  
 

10.0 SITE CONCEPTUAL MODEL/FATE AND TRANSPORT ANALYSIS 
Site characterization information and data were used to formulate a conceptual model for the site. 
The purpose of a conceptual model is to consolidate site-specific geologic, hydrogeologic and COC 
data into a set of assumptions and / or concepts which may be further evaluated through the use of 
quantitative methods. The conceptual model serves as the basic example for the empirical 
formulations, which can be used to further assess or quantify the migration of COCs.   
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10.0 SITE CONCEPTUAL MODEL/FATE AND TRANSPORT ANALYSIS (continued) 
Soil and groundwater analytical results indicate that petroleum hydrocarbon constituents typically 
associated with a release of diesel fuel and/or unleaded gasoline are present at detectable 
concentrations above and below the current PADEP NRUA MSCs for groundwater and soil. The 
nature and extent of the petroleum release(s) and potential migration pathways were evaluated 
through the comparison of the soil and groundwater analytical data in relation to site features and the 
geologic and hydrogeologic settings of the facility. The conceptual site model and the fate and 
transport analysis developed from the evaluation is discussed in the following sections.  
 

10.1 Source Area and COCs 
The source of the release identified in the investigation was a failed fitting on the diesel 
dispenser. Once the failure was identified (in September 2015), Mr. Vennard repaired the 
fitting and restored the integrity of the dispenser. Because MTBE has been identified at 
detectable concentrations in groundwater and the use of MTBE was banned in 2006, it is 
interpreted that the release began prior to the restriction of MTBE use and was chronic in 
nature. The volume of released product is unknown.  
 
It is noted that the observation of LNAPL in tank field sump and MW-2 may suggest that other 
unidentified sources from the UST and UST system may be contributing to the impacts of the 
site. The tank testing conducted in 2017 was inconclusive for most components. Other 
potential sources may include overfilling, unknown line leaks, or other line fitting leaks. 
Identification of shallow soil impacts near vent lines may also be interpreted to have originated 
from one or more of these alternative sources. Based on decreasing thickness of observed 
NAPL in the tank field sump and MW-2, the source may be interpreted as a one time event. 
 
The following constituents are identified as the COCs in the listed media: 
 
Groundwater: 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, toluene, 
ethylbenzene, total xylenes, MTBE, cumene, and naphthalene. 
 
Soil:  1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, toluene, ethylbenzene, total 
xylenes, cumene, and naphthalene. 
 
10.2 Transport Mechanisms 
Potential transport mechanisms for impacted soil include dissolution into water entering the 
soil column from near or at the surface, groundwater fluctuations that intersect the impacted 
soil, and volatilization. The impacts are below the surface and transport through wind or other 
weathering mechanisms are not considered. 
 
 
 
 
 
 



 
    Supplemental Site Characterization Report 

Vennard Crossroads Convenience, Inc. 
Indiana, PA 

September 2018 

16 
 

Mountain Research LLC         825 25th Street         Altoona, PA 16601               814-949-2034              814-949-9591 Fax 
“A 100% Employee Owned Company” 

 
 
10.2 Transport Mechanisms (continued) 
Atmospheric water or other sources of water entering the subsurface have the potential to 
migrate downward through the impacted soils. Water encountering impacted soil has the 
potential to dissolve COC from the soil and impact this recharge water. Minimal atmospheric 
water is interpreted to have influence in the source area of impacted soils because of the 
impermeable asphalt covered parking lot. However, grass covered areas north of the UST 
may receive recharge from precipitation potentially encountering soil impacts in that area.  
 
Volatilization of COCs from impacted soil to soil gas in the soil matrix may occur. The 
transport of COC soil gas may migrate laterally or vertically through soil which may be 
influenced by preferential pathways such as underground utilities. Soil gas may migrate 
upward into enclosed spaces such as buildings.   
 
The overburden and shallow bedrock groundwater is identified to be impacted with COCs.  
Potential transport mechanisms for the groundwater impacts include groundwater flow 
migration and volatilization. Groundwater is not used for potable wells in the area, therefore 
the transport of impacted groundwater through extraction is not considered. 
 
Impacted groundwater may migrate with groundwater gradient or by other preferential 
transport routes. The details of the groundwater flow interpretation is presented in subsequent 
section of this report.   
 
Volatization of COCs from impacted groundwater may occur. The transport of COC soil gas 
may migrate laterally or vertically through soil which may be influenced by preferential 
pathways such as underground unities. Soil gas may migrate upward into enclosed spaces 
such as buildings. 
 
10.3 Receptors and Receptor Pathways 
Receptors include non-residential commercial workers at the Vennards and Young 
Engineering facilities to potential volatilized COC within the buildings. Groundwater is not used 
for potable or other uses at the site and therefore is not a receptor to human exposure. The 
concentrations of COC are all below the non-residential direct contact MSC and located below 
the ground surface. Therefore direct contact to impacted soil is not considered. The small 
tributary located north of the impacted groundwater is a potential receptor if groundwater 
baseflow is contributing to the waterway. At this point the impacted groundwater does not 
reach the stream based on analysis of groundwater from wells MW-15, MW-16 and MW-7BR, 
therefore no impacted baseflow is interpreted to enter the stream. In addition, samples 
collected from the stream have no detections of COCs. 
 
10.4 Building Construction 
The two site buildings are constructed as a one story commercial buildings with basements 
below or partially below grade. The basement floors are both constructed as slab on grade 
concrete and are both near the water table elevation.   
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10.5 Preferential Pathways 
Preferential pathways for overburden groundwater flow may include underground utilities, fill 
material used in site development, bedrock structures, and bedrock/overburden surface. 
 

10.5.1  Utility Preferential Pathways 
The product lines connecting the UST to the dispensers are identified as a preferential 
pathway for the migration of product emanating from dispensers. Any product leaking 
from the dispenser system could potentially follow the porous fill material used to fill 
the excavation surrounding the product lines connecting the UST with the dispensers. 
The grade of the piping system is downward between the dispensers and the UST, 
which may also influence migration. LNAPL identified in the UST field monitoring 
point/former sump and MW-8 impacts near the UST are interpreted to potentially be 
attributed to this migration. 
 
The underground sewer line located near the northern Vennard property boundary 
(southern WDG boundary) runs in a northeast to southwest direction. The depth to this 
utility is estimated to be 10-12 feet below the surface. This utility may intersect 
overburden groundwater and create a preferential pathway for migration in a 
southwestern direction along its path.  No other utilities within the impacted media 
portion of the site are identified to be deep enough to cause preferential migration of 
groundwater. 
 
Vapor emanating from impacted media may preferentially migrate along several 
underground utilities which connect to the Site buildings, thus creating a vapor 
intrusion into building concern. These utilities include the sewer lines, UST vapor lines, 
and UST electrical lines for the Vennard building and the sewer lateral for the Young 
Engineering building. 
 
10.5.2  Fill Preferential Pathway 
The owner of the property has stated that fill material has been used to aid in bringing 
the site to current grade.  This fill material may create a preferential pathway within the 
fill or at the boundary of the fill and natural soil. The fill material is not identified in 
drilling logs to be significantly different than the native material and therefore is not 
considered a preferential pathway.  
 
In addition to the fill material used to bring the site to grade, porous fill material 
surrounding the UST system may act as preferential pathway for impacted 
groundwater where saturated. The UST is estimated to be installed to a depth of 15 
feet below surface. Overburden groundwater within this excavation may migrate in all 
directions around the UST to the extent of the excavation and beyond due to the 
porous fill material. LNAPL identified in a monitoring point within the UST field supports 
this migration pathway. 
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10.5.3  Bedrock Interface Preferential Pathways 
The bedrock surface elevation is interpreted to abruptly increase elevation starting 
near the eastern end of the UST and eastern side of the Vennard building. This feature 
may also be interpreted as a bedrock surface elevation depression location beneath 
the UST system and the Vennard building. A bedrock surface elevation contour map 
was created to better understand the influence bedrock surface features may have on 
groundwater flow. The bedrock surface is interpreted from direct push or auger drilling 
refusal, bedrock monitoring well air rotary logs, and site survey.  Refer to Figure 10 for 
the bedrock surface elevation contour map. The map depicts a drop in top of bedrock 
elevation beneath the UST, dispenser island, and portions of the Vennard building.  
The eastern side of this feature roughly follows bedrock strike orientation in a north 
south direction as exhibited in Figure 10 and 15.  
 
The interface of the deeper overburden (near the UST and building) adjacent to the 
abrupt change in bedrock elevation may cause two types of preferential pathways. The 
bedrock interface may create a preferential pathway for overburden groundwater 
migration along the interface of the bedrock where overburden deepens. In addition, a 
preferential pathway of overburden aquifer water to enter bedding planes or fractures 
in the bedrock aquifer may be created along the same interface.  
 
Impacted overburden groundwater migration may be further influenced by this bedrock 
surface feature causing impacted overburden water to remain within the deeper 
overburden possibly acting as an enhanced recharge area for bedrock aquifer.   
 

10.6 Aquifer System 
Two water bearing zones are characterized through monitoring wells screened at different 
vertical intervals in different lithology. The upper water bearing zone is within the overburden 
lithology and the deeper water bearing zone is within the shallow bedrock. The overburden 
aquifer is interpreted to represent a water table aquifer having no confining characteristics.  
The shallow bedrock aquifer is interpreted to be a continuation of the water table aquifer within 
a different lithology.   
 
Based on lithologic logs and measured groundwater elevations in wells, overburden soil depth 
ranges from 7 to 22 feet thick with saturation occurring at varying depths. According to soil 
boring/monitoring well logs, overburden materials consist of up to three (3) feet of clay fill 
material followed by intervals of sandy clay, silty clay, and sand.  The thickness of overburden 
is observed to not be consistent due fill material and shallowing of bedrock surface in eastern 
and southern directions (as explained in previous section of this report).  
 
The bedrock aquifer is identified in water bearing zones primarily within fractured sandstone 
bedrock. Other minor lithologies include coal and shale. The depth to water bearing zones 
vary from 16 to 25 feet bgs. Water levels observed in wells are all above the water bearing 
zones which are interpreted to represent the water table aquifer. 
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10.6 Aquifer System (continued) 
The change in bedrock elevation is most prevalent in the area near the UST and pump islands 
as exhibited in Figure 10. In addition Refer to Figure 7 for a cross section location map and 
Figures 8 and 9 for cross sections A-A’ and B-B’. Where the overburden aquifer meets the 
steep bedrock elevation change, the two aquifers are interpreted to be highly interconnected.  
This is interpretation is made due to the observed groundwater impacts entering the bedrock 
aquifer near this steep change in bedrock elevation. 
 
Overburden and Bedrock groundwater gradient are both in varying degrees toward the west. 
Groundwater elevation contour maps are included as Figures 11 through 14. Although the 
aquifer gradients are in western directions, the interpretation of primary overburden and 
bedrock groundwater flow direction is different as discussed in other sections concerning 
dissolved phase constituent transport.  

 
10.7 Conceptual COC Migration Groundwater Flow 
A release is identified to have occurred in the central portion of the subject property (pump 
island). Once this released product entered the subsurface, it is interpreted to have migrated 
vertically downward and laterally in a northern direction, possibly along the product delivery 
lines, to the UST field.  Along this migration path the product is interpreted to have sorbed to 
unsaturated soil as observed with petroleum impacts to soil borings samples SB-3 (8’) and 
SB-6 (6’). As the petroleum product migrated downward it would come in contact with 
groundwater at which point it may dissolve and be present in groundwater as dissolved phase 
impacts. In addition, the portion of the product that does not dissolve may exist as LNAPL on 
the surface of the groundwater. Evidence of groundwater impacts between the dispenser 
source and UST is observed in MW-4. 
 
Other potential sources include unknown UST system releases or overfilling. These potential 
sources are located near the UST and may primarily be concentrated in the porous fill material 
surrounding the UST. In addition, unsaturated soil impacts at SB-18 (5’ and 6.5’) may indicate 
an overfill or other UST system release. 
 
Groundwater impacted with dissolved phase impacts and/or LNAPL may impact soil through 
further sorbtion of petroleum COCs. Proof of soil impacts near the unsaturated/saturated soil 
boundary (smear zone) and deeper is present in soil boring samples SB-3 (12’), SB-6 (11), 
SB-7 (13’), SB-8 (10’), SB-9 (9.5’ & 10.5’), indicating this process has occurred in periodically 
saturated and saturated soils. 
 
Overburden and bedrock aquifers are identified to be impacted. The impacts are interpreted to 
have started in overburden aquifer and migrated with preferential and advective flow paths.  In 
addition, petroleum impacts originating in the overburden have entered into the bedrock 
aquifer and migrated primarily in a northern direction, not following bedrock aquifer gradient. 
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10.7 Conceptual COC Migration Groundwater Flow (continued) 
For the purpose of conceptualizing groundwater flow, the source area is simplified to the UST 
area. Due to the complex interpretation of the groundwater flow, in both aquifers, no quantified 
fate and transport model is prepared. The majority of the groundwater flow is interpreted to 
follow preferential pathways and not follow groundwater gradient, therefore a qualitative fate 
and transport analysis is explained. 
 

10.7.1  Overburden Impacted Groundwater Fate and Transport 
Once in the UST field, product dispersed through the fill material and encountered 
overburden groundwater. Once in dissolved phase, impacts migrated in north, 
northeast, and northwestern directions through diffusion or following preferential 
pathways. Dissolved phase migration in overburden aquifer is best identified through 
evaluation of COC isoconcentration maps (Appendix M). 
 
Observations of impacts in MW-8, which is located upgradient from the source are 
interpreted to have migrated through diffusion or mounding of water in the fill material 
around the UST. Dissolved phase impacts identified in MW-2, MW-7, and MW-14 are 
interpreted to have migrated advectively with the overburden groundwater gradient.  
 
Overburden groundwater impacts in MW-10, are interpreted to be evidence of northern 
overburden preferential flow path. The flow path may be associated with thin sand 
bodies or be associated with the north south trending bedrock interface (potentially 
representing bedrock strike) identified through bedrock elevation mapping.   
 
Observations of impacts in MW-4 located between the dispensers and UST are 
interpreted to have primarily migrated from a release near dispensers. To a lesser 
degree, MW-4 dissolved phase impacts may be in part due to southern preferential 
migration potentially with thin sand bodies or diffusion with the bedrock depression 
area of deeper overburden soils. 
 
Overall overburden groundwater migration appears to be dependant both upon 
groundwater gradient and preferential pathways. Based on concentration of dissolved 
phase impacts in MW-14 the overburden groundwater flow follows gradient in a 
western direction.  However the migration downgradient of MW-14 does not appear to 
continue, possibly due to the shallowing of overburden material in western direction. 
This limited migration west of MW-14 is evident with minimal dissolved phase 
concentration in MW-7, MW-11, MW-12, and MW-6. Based on dissolved phase 
concentrations in MW-10 and MW-2, there is a strong preferential overburden aquifer 
flow in northern direction from the UST.  
 
Future migration of the impacted overburden groundwater is interpreted to flow in a 
northern direction and potentially discharge to the small tributary north of the site. In 
addition a portion of the groundwater flow may continue to migrate in a western 
direction with gradient toward the western property boundary and further under the 
Vennard building. 
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10.7.2  Bedrock Impacted Groundwater Fate and Transport 
Dissolved phase bedrock aquifer impacts are identified in areas north and east of the 
UST.  Although bedrock aquifer gradient is in western direction the petroleum impacts 
to groundwater are not interpreted to flow in this direction as may be interpreted from 
COC isoconcentration maps (Appendix M) 
 
The bedrock groundwater impacts are interpreted to be primarily concentrated near 
the north south trending interface between deeper overburden aquifer and bedrock 
interface. Based on this observation, the bedrock aquifer is hydrogeologically 
connected with the overburden aquifer near this interface. 
 
Based on higher concentrations of bedrock aquifer impacts in MW-5BR the primary 
direction of groundwater flow in the bedrock aquifer is in northern direction following 
strike. No evidence of advective bedrock groundwater flow with western gradient is 
observed through lack of impacts in downgradient wells MW-2BR, MW-7BR and MW-
8BR. 
 
Future migration of bedrock aquifer is interpreted to continue in northern direction.   

 
11.0 VAPOR INTRUSION INTO BUILDINGS 
Assessment of potential vapor intrusion exposure pathways is required under the SHS closure 
strategies.  The January 2017 Land Recycling Program Technical Guidance Manual-Vapor Intrusion 
Into Buildings (VIB) from Groundwater and Soil under Act 2 (the “2017 VIB Guidance”) was followed 
to perform the vapor intrusion assessment for this site. Certain compounds typically associated with a 
release of petroleum products may represent a vapor intrusion concern even at concentrations in soil 
below NRUA soil to groundwater pathway MSCs or in groundwater below NRUA groundwater MSCs. 
The document provides guidance in identifying potential vapor intrusion sources to current and future 
planned buildings and determining if additional vapor intrusion assessment, remedial actions, or 
mitigation is required to address Chapter 250 requirements.  

 
11.1 Screening for Potential Vapor Intrusion Sources 
The conceptual site model was first evaluated to determine vapor intrusion into building 
potential and potential migration pathway. The evaluation determined that subsurface soil 
impacts and overburden aquifer groundwater have the potential to volatilize and enter the 
Vennard building through the cracks in foundation or concrete floor or travel preferentially 
along the buried utility preferential pathways. In addition, soil vapor sourced from the 
overburden groundwater have the potential to enter the Young Engineering Building.  
Therefore, further screening with these considerations was conducted.  NAPL periodically 
identified in wells and sumps near the Vennard building is also a source for vapor intrusion 
into the Vennard building. 
 
To determine if potential vapor intrusion source(s) exist at the site, the 2017 VIB Guidance 
was followed to assess and screen site specific data. The assessment and screening process 
applied at the site is described in the following subsections.  
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11.1.1  Building Receptors 
The Vennard building is located within 30 horizontal feet of one soil boring, SB-18. 
Other soil borings are located at greater distances.  Both the Vennard building and the 
Young Engineering building are located within 30 feet of several monitoring sample 
points. The two buildings are use for commercial purposes and each are constructed 
with a below grade basement. The buildings are constructed with block walls and 
concrete slab on grade floors. There are no current plans for additional building 
construction at the site. 
 
The Vennard building is located near the impacted residual soil and overburden 
aquifer impacts which will require evaluation of building vapor intrusion. In addition, 
two (2) utilities are identified to penetrate or be located adjacent to the building which 
may provide a preferential pathway for soil vapor to travel into the Vennard building 
from the UST source area.   
 
The Young Engineering building is located near overburden aquifer impacts which will 
require evaluation of building vapor intrusion. In addition, the sewer line utility is 
identified to penetrate the building which may provide a preferential pathway for soil 
vapor to travel into the Young Engineering building from the impacted groundwater.  
 
11.1.2  Underground Utilities 
Underground utilities identified at the site within 30 feet of the soil or groundwater 
impacts near buildings include  and considered in the vapor intrusion evaluation as 
potential preferential pathways.;  

 UST vent lines and electrical lines (approximately three[3] to six [6] feet bgs) 
and located between the UST and the Vennard building 

 sanitary sewer lateral line (approximately six [6] to eight [8] feet bgs) and 
located near the south center of the Young Engineering  
 

11.1.3  Soil Like Material  
The soil and fill material below the site are interpreted to fit the 2017 VIB Guidance 
definition of soil like material for vapor intrusion considerations. However, because 
groundwater does not have a minimum of five feet of soil like material between the 
groundwater source and the foundation level of both the Vennard and Young 
Engineering Buildings, groundwater screening values for vapor intrusion 
considerations cannot be used.  In addition, the occasional occurrence of NAPL near 
the Vennard Building does not have a minimum of five feet of soil like material 
between it and the Vennard building foundation. 
 
Due to the inability to screen out the shallow overburden groundwater through VIB 
Guidance screening options (due to less than 5 foot of soil like material between 
foundation and groundwater) addition assessment options are evaluated. 
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11.2 Additional Assessment Options 

Based on the 2017 VIB Guidance, additional assessment options under the SHS 
remedial standard include the following: 
 

 Obtain vapor samples (near-source, sub-slab,, or indoor air) and compare 
results to corresponding SHS screening values 

 Model constituent concentrations in soil and groundwater to predict vapor 
conditions and compare to indoor air screening values 

 Mitigate (and ensure its success through quantitative analysis) and attach an 
environmental covenant to the property deed) 

 Remediate and then reassess the VI pathway 
 

Not all assessment options listed above are appropriate to further evaluate vapor 
conditions at the site as explained below. 
 

 Soil Vapor Sampling 
Depth to potential VI groundwater/NAPL sources near the Vennard building are 
fluctuate from approximately 7.92 feet to 6.16 feet bgs based on MW-14 
observations. This water level is near the 5 foot minimum sampling depth for soil 
vapor sampling. Therefore, soil vapor sampling near the Vennard Building at a 
depth of 5 foot bgs or more may not be possible. 
 
Depth to potential VI groundwater source near the Young Engineering building 
(MW-10 area) is over 10 foot bgs.  Near Source soil vapor sampling for adjacent to 
this building is appropriate. 
 
 Sub-Slab Sampling 
Sub slab soil vapor samples collected beneath either building slab are not practical 
at the Site because the potential vapor intrusion sources (overburden groundwater 
and NAPL [Vennards Building]) are located at depth that are shallower or at the 
same elevation as the building foundation. 
 
 Indoor Air Sampling 
Indoor air sampling at the Vennard building it not practical due to the background 
sources caused by the operation of the dispensers outside of the front doors 
causing petroleum vapors to enter the building as observed by Mountain Research 
personnel. Indoor air sampling at Young Engineering building is practical but not 
recommended because Soil Vapor near source sampling is practical. 
 
 Modeling 
Due to the presence of preferential pathways, modeling cannot be used to 
evaluate vapor conditions at the site. 
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11.2 Additional Assessment Options (continued) 
 Mitigation 
Because quantitative evaluation of shallow potential vapor sources through 
sampling may not be an option for the Vennard Building, mitigation may be 
necessary to address shallow potential vapor sources. 
 
 Remediation 
Because quantitative evaluation of shallow potential vapor sources through 
sampling may not be an option for the Vennard Building, remediation may be 
necessary to address shallow potential vapor sources. 
 

After reviewing additional vapor assessment option for the site, the collection and analysis of 
near-source soil vapor samples were conducted near the Vennard Building and near the 
Young Engineering Building. The sampling points near Vennard Building was installed in a 
manner to sample at a depth greater than 5 foot bgs with the contingency to sample shallower 
if water levels prohibited the 5 foot depth. 
 
11.3 Soil Vapor Point Installation 
Assessment of vapor intrusion risk was quantified through near source soil vapor sampling at 
sampling points installed near the two Site buildings and within the area above groundwater 
(and potential NAPL).    
 
Two (2) soil vapor monitoring points (VP-1 and VP-2) were installed at the site in April 2018. 
VP-1 is installed near the Young Engineering building in the vicinity of the overburden 
groundwater source near MW-10. VP-2 was installed near the northeast corner of the 
Vennard Building over areas of identified overburden impacts and potential LNAPL.  VP-2 is 
installed as a nested pair at two separate depths. The nested points were installed in a 
manner to install one at the desired depth of 5 foot bgs to meet recommended 2017 VIB 
Guidance criteria and at a shallower 3.5 foot bgs depth to be used if the deeper point became 
immersed in potential higher groundwater levels. Designations of these pairs are made with 
depth intervals as follows: VP-2(5’) and VP-2(3.5’). 
 
Direct push drilling was used to advance 2.5 to 3.5 inch diameter hollow tubes with an 
expendable point to the desired sampling point for each vapor point. The drill is then lifted 
approximately six (6) inches and the expendable point is released. A small layer 
(approximately two inches) of sand is then placed at the bottom of the borehole. A 6-inch long 
by 0.5-inch diameter, cylindrical, stainless steel sampling screen (Geoprobe® Model AT86) is 
attached to nylon tubing.  Sand was placed around the implant and to six (6) inches above the 
implant.  
 
 
 
 
 
 
 



 
    Supplemental Site Characterization Report 

Vennard Crossroads Convenience, Inc. 
Indiana, PA 

September 2018 

25 
 

Mountain Research LLC         825 25th Street         Altoona, PA 16601               814-949-2034              814-949-9591 Fax 
“A 100% Employee Owned Company” 

11.3 Soil Vapor Point Installation (continued) 
Granular bentonite pellets were used to complete the backfill of the borehole to approximately 
one (1) foot below surface grade. The bentonite was incrementally hydrated throughout the 
process to provide an adequate seal. The hollow drilling tubes were lifted from the borehole 
throughout the implant installation process to ensure that no borehole cave-in occurs. The 
borehole was then capped with a steel manway to provide access to the nylon tubing, and the 
remaining borehole filled with concrete to grade to complete the seal.  Refer to Figure 3 for 
the location of VP-1, and VP-2 and to Appendix G for construction logs. 
 
11.4 Soil Vapor Point Integrity Testing 
Prior to sampling activities, Mountain Research performed integrity tests on the soil vapor 
points. Methodology used in soil gas sample point integrity testing by use of a tracer gas has 
been based upon suggestions presented within the New York State Department of Health’s 
(DOH) Guidance for Evaluating Soil Vapor Intrusion in the State of New York document, dated 
October 2006. Soil vapor sampling points are tested individually prior to sampling for 
adequate seal as a quality assurance / control measure. An adequate seal is required for 
accurate sampling to ensure surface air is not being drawn into the subsurface during the 
collection of a soil vapor sample.   

Mountain Research uses helium as a tracer gas for testing soil vapor sampling points due to 
its compatibility with a wide range of compounds, availability, and ability to be monitored with 
hand held detectors. 
 
The soil vapor sample point cap is opened and tubing is connected to the vapor point in a “T 
shape”, one half of which is then connected to a laboratory certified six (6) liter Summa 
canister. The canister and sample tubing are covered by a plastic shroud. The shroud is then 
filled with “party-grade” helium. Before performing the integrity test, the helium concentration 
inside of the shroud is tested using a hand held helium detector to ensure the atmosphere is 
saturated with helium gas. The concentration of helium within the shroud is recorded. 
 
After a helium saturated environment is created within the shroud, soil vapor is drawn from the 
sample point using an electric pump.  The soil vapor is purged at a rate of approximately 100 
milliliters per minute for five (5) minutes. In order to pass the integrity test, the helium 
concentration in soil vapor must be <5% of the helium content in the shroud. If the test 
passes, vapor sampling will commence.  
  
Integrity tests was performed on VP-1 and VP-2 prior to soil vapor sampling. Helium 
concentrations for the integrity tests were detected at levels below 5% of the original helium 
concentrations within the shroud during each of the two (2) tests. Therefore, the structural 
integrity was deemed satisfactory for the vapor monitoring point.  
 
In addition to the field test, the sample is tested at the laboratory for helium to further evaluate 
the integrity of the sample. 
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 11.5 Soil Vapor Sampling and Analytical Results 
Two (2) rounds of soil vapor sampling were conducted on the property. The first round of soil 
vapor sampling was conducted on May 9, 2018 with the second round of sampling conducted 
in July 2018.    
 
Prior to sampling, a minimum of three (3) volumes of air were purged from the sample point 
and line. The vapor samples were collected in laboratory prepared 6 Liter Summa© canisters. 
The canisters were fitted with a laboratory calibrated regulator to allow for a 30 minute draw. 
The samples were analyzed a National Environmental Laboratory Accreditation Conference 
certified laboratory for 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, toluene, 
ethylbenzene, total xylenes, MTBE, cumene, and naphthalene via EPA method TO-15. The 
sample is also analyzed for helium as a secondary integrity test to the field integrity testing 
described in previous sections. During each sampling event, one (1) duplicate sample was 
collected for QA/QC purposes. 
 
Water was drawn from the VP-2(5’) sample point during purging in May 2018, which was 
interpreted to indicate water levels above the 5 foot screen. Therefore samples from VP-2(3.5) 
was sampled as an alternative.  VP-2(5’) was sampled in July 2018 because no water was 
drawn during purging. 

 
The analytical results of the two (2) rounds of soil vapor sampling collected in 2018 resulted in 
detections of: benzene, toluene, 1,2,4-trimethylbenzene, and 1,3,5-trimethylbenzene, at 
concentrations below their respective PADEP VIB Guidance Non-Residential Near-Source 
Soil Gas Statewide Health Standard Vapor Intrusion Screening Values (Table 5). Remaining 
analyzed constituents were not identified at detectable concentrations. Near Source screening 
values were selected as (at the time of the investigation) the sample points were near to past 
areas of residually impacted soil and groundwater sources of vapor intrusion. Based on the 
two (2) rounds of soil vapor analytical results, current or future risk of vapor intrusion related to 
the two current commercial buildings at the Site is acceptable. Refer to Appendix N for the 
analytical laboratory reports for the soil vapor samples. 
  
11.6 VIB Conclusions 
Soil vapor intrusion potential is identified through PADEP screening process guidance. 
Therefore soil vapor sampling was conducted near the two building receptors. The results of 
the two soil vapor sampling events indicate acceptable concentrations of soil vapor for SHS 
screening purposes. An integrity test was performed at each sample location during each 
sampling event to assist in validating the data. Because the site is proposed to be remediation 
NRUA SHS, the potential vapor intrusion source will be eliminated.   
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12.0 ECOLOGICAL RECEPTOR EVALUATION 
Guidance under PA code Title 25 §250.311(a) (1-4) (Evaluation of Ecological Receptors) was 
followed for the purpose of assessing potential impacts to the following ecological receptors: 

- Individuals of threatened or endangered species as designated by the United States Fish and 
Wildlife Service under the Endangered Species Act (16 U.S.C.A. § § 1531—1544). 

- Exceptional value wetlands as defined in PA Code Title 25 § 105.17 (relating to wetlands). 
- Habitats of concern. 
- Species of concern. 

 
The Pennsylvania Natural Diversity Inventory (PNDI) Environmental Review Tool was used to assess 
the occurrence of threatened or endangered species, habitats of concern, and species of concern. In 
addition, the US Fish and Wildlife Service (USFWS) National Wetlands Inventory Mapper was used to 
evaluate if significant wetlands were delineated within the site boundaries.   
 
The results of the PNDI review indicate no known impact from any of the four (4) agencies data bases 
including PA Game Commission, PA Department of Conservation and Natural Resources, PA Fish 
and Boat Commission, and USFWS. Review of the USFWS National Wetlands Inventory Mapper 
yielded no known wetlands near or within the site. A copy of the PNDI Environmental Review Receipt 
and a print of the Wetlands Inventory Map are included for reference as Appendix O. Based on the 
results of these two (2) resources, no ecological receptors as listed above are located near or within 
the boundaries of the subject property. 
 
In addition, the COC identified at the site are classified as light petroleum products which include 
unleaded gasoline and diesel. Based on PA code Title 25 §250.311(b) (1), an evaluation of ecological 
receptors is not required for sites containing petroleum impacts.   
 
Due to the lack of characterized ecological receptors and the nature of the COC, no further ecological 
evaluation was deemed necessary. 
 
13.0 CHARACTERIZATION OBJECTIVES 
The following site characterization objectives were developed for site characterization: 
 

 Identify the extent of impacted groundwater. 
 Identify the extent of impacted soil.  
 Describe the study area geology, hydrogeology, aquifer characteristics, and physical 

parameters such that a remediation standard and strategy for the site can be selected. 
 Develop a site conceptual model from which the fate and transport of constituents can be 

evaluated by modeling or analysis. 
 Evaluate potential VIB risks. 
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13.1 Characterization Conclusions 
Based on site characterization activities, the following conclusions have been made: 
 
 Physical and olfactory evidence of a petroleum release identified during Phase 2 activities 

conducted in September 2015 prompted Site Characterization activities. 
 
 An overburden aquifer and shallow bedrock aquifer are identified at the site. Groundwater 

gradients within the aquifers are in a western direction.  
 

 Analytical results for groundwater samples collected from overburden and bedrock 
monitoring wells identified petroleum constituent of concern (COC) concentrations above 
their respective Pennsylvania Department of Environmental Protection (PADEP) Non-
Residential Used Aquifer (NRUA) Medium Specific Concentration (MSC).   

 
 Fate and transport analysis interpretation indicates dissolved phase migration primarily 

follows preferential pathways in a northern direction within both the overburden and 
bedrock aquifers. 
 

 Soils impacted with petroleum above the NRUA soil to groundwater MSC are identified in 
three separate areas near UST components. 

 
 Vapor intrusion into buildings was evaluated through near source soil vapor samples at 

each site building. The analytical results indicate acceptable near source soil vapor 
screening concentrations. However, remediation is recommended to further address 
potential vapor intrusion into the Vennard building. 

 
 The proposed remedial standard for the property is the NRUA statewide health standard 

(SHS) for soil and groundwater. 
 

 Vacuum enhanced groundwater extraction and limited soil excavation/disposal are the 
remedial technologies of choice, feasibility studies are completed and show favorable 
results for the technology. 
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14.0 REMEDIAL ACTION OPTIONS 
The following technologies were considered for this site: 

 Soil Excavation 
 Groundwater extraction  
 Enhanced bioremediation 
 Dual Phase Extraction (DPE) or Soil Vapor Extraction (SVE) 
 Monitored Natural Attenuation 
 Air sparging/SVE  
 Risk Based closure having limited active remediation 

 
Although each of the technologies could be applied to the site, several technologies were considered 
inappropriate. The following is an evaluation of each technique. 

 
Soil Excavation 
Soil excavation involves the removal of impacted soils from the site. The excavated soils are 
disposed at proper facility and the excavated area is backfilled with clean fill material.  
Impacted soil exists in the vicinity of the dispensers, vent lines, and the UST field in three 
separate areas. The vertical extent of soil contamination is delineated and identified to be 
located in periodically saturated soils near the unsaturated/saturated soil interface in two 
separate areas. In addition, a third area of shallow unsaturated soil impacts are identified. Soil 
excavation may be conducted at the site for petroleum mass source removal in these three 
areas. The soils located near the saturated zone may be more difficult to dispose due to the 
need to drain the majority of saturation prior to transport. This may limit the amount of mass 
removed and may depend upon the water table elevation at the time of excavation. In 
addition, UST system components may limit the ability to remove all soil impacts. Although 
excavation limitation exist, the petroleum mass removal is appropriate and will aid in overall 
groundwater remediation by removing source material.    

 
Groundwater Extraction / Vacuum Enhanced Groundwater Extraction 
Groundwater extraction and treatment involves the removal of impacted groundwater through 
mechanical pumping to a surface treatment system. The impacted water is treated to remove 
site constituents of concern and either discharged under permit to surface, sanitary sewer 
system, or reinjected into the ground.  
 
Initial capital costs are low, and based on the relatively limited aerial extent of groundwater 
impacts, reaching remedial goals using this method would be possible. However, this 
technology alone will not remediate the soil source area which in turn would continue to 
impact groundwater. In addition, the low water yielding qualities of the overburden may limit 
the quantity of groundwater that may be removed through using pumping without 
enhancement. 
 
Vacuum enhanced groundwater extraction utilizes an applied vacuum on the extraction well to 
increase the yield of the well. An evaluation of this method is completed to determine if 
groundwater extraction rates may economically be increased with application of a vacuum.  
The conclusion of this testing is positive and will be summarized in the Remedial Action Plan. 
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14.0 REMEDIAL ACTION OPTIONS (Continued) 
 Enhanced Bioremediation 

In-situ bioremediation requires the extraction of groundwater and injection of augmented water 
into an aquifer.   
 
Enhanced bioremediation essentially builds upon extraction and treatment by reinjecting the 
extracted / treated water after adding nutrients, bacteria and dissolved oxygen. This process 
enhances the remediation by promoting in-situ bacteria degradation of constituents of concern 
both in dissolved and sorbed phases. The objective is to significantly shorten the operation 
and maintenance period of an extraction and treatment only system. The added cost of the 
bioenhancement can be offset by shorter operation time of the system, and can result in 
overall remedial savings. 
 
Because of the limited water yielding capabilities of the overburden source area, this 
technology will be greatly limited and is not considered a viable option for the treatment of the 
overburden.   
 
Dual Phase Extraction or Soil Vapor Extraction 
Dual phase extraction is a process that includes extracting both groundwater and soil vapor 
continuously from an aquifer. Groundwater extraction through either vacuum drop tubes or 
submersible pumps is enhanced by a pressure gradient created by a vacuum placed on the 
well head.  In addition to groundwater extraction the vacuum on the well is used to remove 
petroleum impacts from soil and groundwater by stripping petroleum vapors from these media. 
Dual phase extraction is best suited for aquifers with low groundwater yield to increase 
groundwater recovery rates. In addition, soil petroleum impact mass is removed from soils at 
the same time via the vacuum system. 
 
Where unsaturated soils are the only media of concern Soil Vapor Extraction (SVE) may be 
employed in a similar manner. A vacuum is place on the well head of a well screened through 
impacted unsaturated soils. The vacuum strips sorbed phase VOCs from the soils and 
extracts them in vapor phase to the surface where the vapors are treated and discharged to 
the atmosphere. The SVE may also assist with limiting vapor intrusion into building concerns. 
 
Capital costs are high for this type of system but may off-set the time to reach remedial goals, 
especially if compared with conventional groundwater extraction.  Because of the periodically 
saturated nature of the impacted soils duel phase extraction technology may be considered a 
remedial option for the site overburden. A feasibility study is required to determine the 
effectiveness and design parameters for this type of remedial technology. This technology is 
best employed when direct removal of the source is not possible.   
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14.0 REMEDIAL ACTION OPTIONS (Continued) 

Monitored Natural Attenuation (MNA) 
Monitored natural attenuation includes the evaluation of potential degradation factors and 
indicators in an aquifer such as plume stability, oxygen reduction potential, and the presence of 
petroleum degrading bacteria. MNA is only viable when no source area is present or only a minor 
source remains. MNA can be considered only after the source area soil and groundwater is 
removed. Because the source still exists MNA is not considered at this initial phase of 
remediation. MNA may be considered in the future after the source area is significantly removed 
through other forms of remediation. 
 
Air Sparging with SVE 
Air sparging includes the injection of compressed air into wells that are located in 
contaminated areas and are screened below the water table.  Air bubbles injected into these 
wells migrate outward through the aquifer and produce a mass transfer of sorbed and 
dissolved phase VOC impact into the vapor stream. As the vapor stream, containing VOC, 
travels toward the surface the vapors are then captured by a soil vapor extraction (SVE) 
system. Another effect of air sparging is an increase of dissolved oxygen within groundwater 
that may enhance the environment for petroleum degrading bacteria thus increasing aerobic 
biodegradation. This technology alone is not appropriate for remediation of unsaturated soils 
however the SVE used to capture the sparged vapor may be applied to remediated 
unsaturated soils. 
 
Capital costs are high for this type of system but may off-set the time to reach remedial goals, 
especially if compared with conventional groundwater extraction. This type of remediation is 
applicable only if good capture by the SVE is possible thus limiting the sparged vapors from 
entering the site building.  Sparge is not appropriate for sites containing NAPL. 

 
Risk Based Closure 
Risk based closure or site specific standard (SSS) includes the identification of soil and 
groundwater impacts and the current and future risks that the impacts may pose to human 
health and the environment. Once a risk exposure is identified, a receptor pathway of 
exposure may be eliminated through institutional or engineering controls. Institutional and 
engineering controls would be implemented by placing an activity use limitation in the form of 
an environmental covenant on the property deed that follows through to all property owners 
requiring controls to limit exposure pathways.  
 
A risk based closure may be obtained in a relatively short period of time and with relatively 
less capital costs. Risk based closure is a viable option for remediation and would likely entail 
the elimination of groundwater extraction, restrictions on excavation activities, and soil vapor 
into building mitigation plans for the existing buildings or for future development. The source 
property and other impacted properties would require environmental covenants and activity 
use restrictions. 
 
This form of remediation is currently not considered based on the remedial goals of the site 
owner. 
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14.1 Remedial Action Option 
The remedial standard for the site is SHS. The remedial technology that will be proposed in 
the Remedial Action Plan will include limited soil excavation and disposal combined with vapor 
enhanced groundwater extraction.   

 
15.0 SCHEDULE 
The Remedial Action Plan will be submitted within 45 days of the submittal of this SSCR. Remedial 
action will be implemented after PADEP approval of the two reports. In addition, quarterly Remedial 
Action Progress reports will be prepared for the Site summarizing quarterly well sampling and 
remedial action progress.  
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