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1.0 INTRODUCTION  

 

Letterle & Associates, Inc. (Letterle) was retained by Superior Petroleum Company (Superior) in March 

2017 to conduct environmental site characterization activities at the Radhe Oil (Radhe) facility.  Radhe Oil 

(Facility ID #03-29674) is located at 222 Buffalo Street in Freeport Borough, Armstrong County, 

Pennsylvania (Figure 1).  Superior is the current owner of the property, service station, and UST system.   

 

On December 21, 2016, during partial UST closure and upgrade activities, petroleum-impacted soil was 

observed beneath both dispenser islands.  Heavily corroded product piping connectors were observed 

beneath each dispenser and is presumed to be the source of the confirmed unleaded gasoline release.  A 

verbal notification of release was reported to the PADEP - Southwest Regional Office on December 21, 

2016.  A written NORR was sent to the PADEP on January 4, 2017.  An environmental site characterization 

was conducted in accordance with 25 Pa. Codes §245.309 and §245.310. 

 

Unleaded gasoline is composed of hydrocarbons and “additives” that are blended with the fuel to improve 

fuel performance and engine longevity.  The hydrocarbons fall primarily in the C4 to C12 range.  The lightest 

of these are highly volatile and rapidly evaporate from spilled gasoline.  The aromatic hydrocarbons in 

gasoline are BTEX, 1,2,4-TMB, and 1,3,5-TMB.  Some heavier aromatics are also present including low 

amounts of PAHs such as naphthalene and cumene.  In addition, oxygenated compounds (“oxygenates”) 

such as alcohols (for example, methanol or ethanol) and ethers (for example, MTBE) are generally added to 

gasoline as octane boosters and to reduce carbon monoxide emissions.  MTBE was a common additive 

between 1980 and 1992.   

 

This SCR includes all characterization activities conducted at the Radhe Oil site to date.  In accordance with 25 

Pa. Code §245.309, the objectives of the site characterization were to accomplish the following: 

 

• Describe the release, extent of contamination, and the interim remedial actions implemented to address 

the release. 

• Determine whether additional interim remedial actions were necessary to abate an imminent hazard to 

human health or the environment. 

• Determine whether additional site characterization work was required upon completion of an interim 

remedial action. 

• Determine or confirm the source(s) of contamination. 

• Provide sufficient physical data, through field investigations, to determine the regulated substances 

involved, and the extent of migration of those regulated substances in surface water, groundwater, soil, 

or sediment. 

• Determine, from measurements at Radhe Oil, values for input parameters including hydraulic 

conductivity, source dimensions, hydraulic gradient, water table fluctuation and fraction organic carbon 

necessary for fate and transport analysis. 

• Provide sufficient information to select a remediation standard. 

• Provide sufficient information to allow for completion of a RAP. 

 

This report demonstrates that the objectives of a site characterization as detailed in 25 Pa Code §245.309 have 

been accomplished at Radhe Oil to the extent possible to date.  Based on the available soil and groundwater 

data, this SCR, completed in accordance with 25 Pa. Code §245.310, discusses the nature and extent of 

regulated substances in the soil and groundwater; analyzes the fate and transport mechanisms for the respective 
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regulated substances; and summarizes the potential risks to human health and the environment from the 

identified regulated substances at the site.  The selected clean-up standard for Radhe Oil is the PADEP SHS for 

non-residential used aquifers with a TDS concentration less than or equal to 2,500 mg/l as detailed in Act 2, 

The Land Recycling and Environmental Standards Act.  

 

The following sections provide information about the site location, background, current operations, the site 

investigation, and the results obtained from the environmental investigation.  A conceptual site model 

including an environmental media evaluation, fate and transport analysis, exposure pathway analysis, and a 

remediation technologies evaluation is also included.  A copy of Letterle’s site specific HASP and SOPs 

with a description of the QA/QC procedures for activities performed or anticipated during the site 

characterization and remedial action work are included in Appendices A and B, respectively. 

 

 

2.0 SITE BACKGROUND 

 

2.1 Site Description  

 

Radhe Oil operates as an active gasoline service station and convenience store located at 222 Buffalo Street 

in Freeport, Armstrong County, Pennsylvania (40.6762o N, -79.6891o W) (Figure 1).  The site (Parcel ID 

#17-196.08-01-61) is located at the northwest corner of the intersection of Buffalo Street and Mill Street.  

The property is approximately 0.33 acre in size and roughly rectangular in shape. 

 

Radhe Oil is a typical gasoline service station with convenience store.  There are currently three USTs (001, 

002, and 003) and two dispenser islands on-site.  The USTs contain unleaded gasoline and are located in a 

common cavity located at the southeastern corner of the property.  The capacity of each UST is 10,000 

gallons, and all USTs are constructed of single-walled steel with galvanic anodes.  The USTs were installed 

in 1987.  Structures located on the property include:  

 

• Single-story concrete block building with a former car wash drive through 

• Two dispenser islands 

• Dispenser island canopy 

• Retaining wall bounding the western property 

 

Figure 2 provides a general layout of the building, location of the current UST system, underground utilities, 

and other pertinent site features.  Site photographs are included in Appendix C.  

 

According to the topographic coverage of the Freeport Quadrangle Map (USGS 7.5 minute topographic 

map), the ground surface elevation at the site is approximately 788 feet-msl.  The ground surface slopes 

southwest towards Buffalo Creek (elevation ~ 750 ft-msl).  Asphalt primarily covers the ground surface on 

the usable portions of the site.  Grass and vegetation is located on the north, east and western boundaries of 

the site.  Gravel is located adjacent to the north wall of the on-site building where a former waste oil UST 

was located.  Surface water drains via storm sewers and overland flow to Buffalo Creek, which is located 

approximately 250 feet southwest of the site. Figure 3 illustrates Buffalo Creek’s location relative to the site. 

Buffalo Creek generally flows to the south; and joins the Allegheny River approximately 2,500 feet south of 

the site.  Buffalo Creek discharges into the Allegheny River (at Freeport, Pennsylvania) located 

approximately 2,400 feet south of the site.  Additional watershed and hydrogeology information is detailed 
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in Section 3.2. 

 

The surrounding land use consists of mixed commercial and residential properties (Figure 3).  Based on 

information from the Pennsylvania One Call System, public utilities at the site include municipal water 

(BTWA), storm sewers (Freeport Borough), electricity (West Penn Power), and natural gas (Peoples Gas).  

The surrounding land use and public utilities are further detailed in Sections 4.1 and 4.2 of this report, 

respectively. 

 

2.2 Site History 

 

Letterle performed a file review at the PADEP Northwest Regional Office in Meadville, Pennsylvania in 

February 2017, to obtain information pertaining to historical site characterization activities performed at the 

Radhe property.  A site history was then compiled based on reports, inter-office and regulatory 

correspondences, and registration and permitting documents.  The following is a summary of pertinent 

environmental information obtained during the PADEP file review: 

 

• In April 1994, a Storage Tank Notification of Contamination was filed by Petroleum Industry 

Consultants (PIC) on behalf of BP for minor soil contamination from a waste oil tank removal (UST 

004).  A letter from PIC to the PADEP stated that two confirmatory samples were collected and one 

of the samples had a TPH concentration of 620 mg/kg.  The letter indicated a Closure Report would 

be submitted. 

 

• In 2000, there was a confirmed release of unleaded gasoline at the site, based on the results of Phase 

I and Phase II ESAs conducted at the site.  In September 2000, the IT Group (IT), on behalf of BP, 

conducted a Phase I ESA prior to the sale of the property to Glassmere Fuel Co.  The assessment 

revealed that in 1987, PIC installed four observation wells (OW-1 through OW-4) at the site to 

monitor any potential leaks from USTs.  IT installed six Geoprobe® soil borings in September 2000, 

and collected soil samples for analysis of benzene, toluene, ethylbenzene, xylenes, naphthalene, 

cumene, MTBE, pyrene, benzo(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(a)pyrene, 

indeno(1,2,3-cd)pyrene, benzo(ghi)perylene, and total lead.  All soil samples were below the PADEP 

SHS.   

 

• The IT Group also collected groundwater samples from the four observation wells for analysis of 

benzene, toluene, ethylbenzene, xylenes, naphthalene, cumene, and MTBE. The groundwater sample 

collected from OW-3 exceeded the PADEP SHS for benzene, naphthalene, and ethylbenzene. 

 

• A Phase II ESA was conducted by AGI in November 2000, prior to the sale of the property by BP to 

Glassmere Fuel Company.  Representatives of IT Group, on behalf of BP, provided oversight for all 

activities conducted by AGI, and collected duplicates of all samples obtained during the Phase II 

ESA.  AGI collected six soil samples: five samples were analyzed for unleaded gasoline parameters, 

and one sample was analyzed for used motor oil parameters.  AGI also collected groundwater 

samples from the four existing monitor wells OW-1 through OW-4. Soil analytical results were 

below the PADEP SHS.  Groundwater analytical results from observation well OW-3, located near 

the western property boundary, exceeded the PADEP SHS for benzene, cumene and naphthalene. 

 

• Glassmere sent a notice to BP advising them of the groundwater contamination in December 2000 
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(prior to the execution of the sale) and requested BP remedy the contamination in accordance with 

the purchase offer. BP responded with a letter in December 2000 stating the company would take the 

necessary actions to comply with Pennsylvania environmental regulations, and in a letter to 

Glassmere’s attorney in June 2001, stated BP was in the process of initiating a site assessment. 

 

• Groundwater monitoring occurred at the site from February 2002 through December 16, 2005 (the 

latest reported sampling date in the PADEP files).  Sampling was conducted by URS consultants, on 

behalf of BP. 

 

• During site characterization, additional monitor wells (MW-5 through MW-7) were installed in 

January 2002 and MW-8 was installed in November 2005.  Monitor wells MW-1 through MW-4 

never existed at the site.  Soil borings SB-1 through SB-7 were advanced in January 2002 and SB-8 

and SB-9 were advanced in March 2005.  There were a total of eight groundwater wells on-site and 

one vapor monitoring point (VP-1).  A remedial pilot test was conducted in October 2003 by URS, 

which concluded that dual phase groundwater/vapor extraction would be a viable remedial 

technology at the site.  Interim remedial actions were conducted by URS using a mobile high vacuum 

extraction system on three occasions in 2004 (April, May, and June).  Approximately 695 gallons of 

groundwater were removed during the interim remedial actions.  URS conducted aquifer slug testing 

in April 2005. 

 

• During a December 2005 groundwater sampling event, benzene, MTBE, and naphthalene were 

detected above the PADEP SHS.  Benzene exceeded the SHS in OW-3 and MW-6; MTBE exceeded 

in OW-2 and OW-4; and naphthalene exceeded in OW-3.  Shaw Environmental, Inc. (Shaw) 

completed a risk assessment and proposed the following SSS for groundwater: benzene - 1,230 µg/l; 

ethylbenzene -167,000 µg/l; MTBE - 114,000 µg/l; naphthalene - 13,400 µg/l. 

 

• During the site characterization process, benzene and naphthalene were detected at concentrations 

above the PADEP SHS in two soil samples (SB-8 and SB-10), located on the north side of the 

current UST cavity.  Shaw also proposed soil attainment sampling and additional soil gas sampling 

(previous vapor intrusion modeling indicated benzene, xylenes, and cumene were potentially 

hazardous to human receptors at the site). 

 

• Shaw prepared a SCR in April 2006 on behalf of BP and submitted it to the PADEP.  There was no 

response from the PADEP in the files.   

 

• A March 2007 email from URS to Mr. Thomas Fuller, P.G. of the PADEP indicated off-site 

characterization had not been completed due to access issues.  Due to data gaps in the PADEP files, 

it can be assumed the SCR was discussed during one of the BP multi-site agreement meetings and 

the SCR was disapproved. 

 

• Shaw prepared and submitted a SCR/RAP to the PADEP in June 2008.  The RAP selected the 

PADEP SHS as remedial goals and proposed quarterly monitoring to demonstrate groundwater 

attainment, soil attainment sampling in impacted area north of the UST cavity, and an additional soil 

gas sampling event.  

 

• Delta Consultants submitted a RACR to the PADEP in July 2010.  The PADEP approved the RACR 
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on January 21, 2011 for SHS MSC Residential Used Aquifer for groundwater.  Soil attainment was 

demonstrated in the area north of the UST cavity using SRSS and statistical analysis (Figure 2). The 

vapor intrusion pathway was determined to be incomplete based on the results of the additional soil 

gas sampling event.  A copy of the 2010 RACR and PADEP approval are included as Appendix D. 

 

• During partial UST closure activities in December 2016, the two existing product dispensers and 

associated piping were removed and replaced (Figure 2).   On December 21, 2016, petroleum-

impacted soil was observed beneath both dispensers.  Heavily corroded product piping connectors 

were observed beneath each dispenser and were presumed to be the source of the petroleum release.  

A copy of the corresponding January 2017 UST Closure Report and NORR are included as 

Appendix E.  

 

• Four soil samples were collected during the partial UST closure activities.  Two samples were 

collected from below each dispenser island and two samples were collected below the product lines.  

All of the soil samples were analyzed for the PADEP post-March 2008 short list of unleaded 

gasoline parameters (BTEX, MTBE, cumene, naphthalene, 1,2,4-TMB, and 1,3,5-TMB).  The 

analytical results (Table 1) from the soil samples exceeded the non-residential PADEP SHS at the 

following locations: 

 

Dispenser 1 (D-1)  Naphthalene and 1,2,4-TMB 

Dispenser 2 (D-2)  1,2,4-TMB 

Line Sample 1 (LS-1) Benzene 

 

In addition, the laboratory method detection limit (MDL) exceeded the SHS for benzene and MTBE in soil 

sample D-1.  Soil sample locations are depicted on Figure 2.  

 

 

3.0 REGIONAL GEOLOGY AND HYDROGEOLOGY 

 

3.1 Regional Geology 

 

The Buffalo Creek Watershed lies within the Pittsburgh Low Plateau section of the Allegheny Plateau 

Region (Hughes 1933).  The Pittsburgh Low Plateau section is considered a true plateau and is primarily 

composed of clastic shale bedrock and speckled with highly variable regions of sandstone, siltstone, coal 

and limestone (Briggs 1999).  

 

According to Figure 4A (Map 7 Geologic Map of Pennsylvania) and Figure 4B (Map 42 and 43 - Atlas of 

Preliminary Geologic Quadrangle Maps of Pennsylvania), bedrock underlying the site is identified as 

Pennsylvanian Aged – Allegheny Group.  The Allegheny Group is characterized by cyclic sequences of 

shale, limestone, sandstone, and coal.   

 

According to the United States Department of Agriculture Natural Resources Conservation Service website 

(http://websoilsurvey.nrcs. usda.gov/app/WebSoilSurvey.aspx), soils in the area are classified as Wharton-

Gilpin silt loams (WtD) and Sciotoville silt loam (ScC).  The WtD has a landform of hillslopes.  The parent 

material for the soil is residuum weathered from shale and siltstone.  The WtD profile consists of silt loam, 

silty clay loam and clay loam, channery silty clay loam over bedrock and occurs in the northeastern 1/3 of the 
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site.  The ScC has landform in terraces with parent material of silty alluvium with a profile of mostly silt 

loam with loam occurring at the base.  The ScC occurs in the south west 2/3 of the site. 

 

3.2 Regional Hydrogeology 

    

The site is located within the Lower Buffalo Creek Sub-Watershed (28.6 square miles) of the Buffalo Creek 

Watershed (171 square miles) of the Allegheny River Basin.  The major waterways of the Lower Buffalo 

Creek Sub-Watershed include Pine Run, Cornplanter Run, and Sipes Run.   

 

As stated in Section 2.1, the closest surface water body to the site is Buffalo Creek, which is located 

approximately 250 feet to the west.  The elevation of the site is approximately 788 feet-msl; the elevation of 

Buffalo Creek is approximately 750 feet-msl.  Buffalo Creek generally flows to the south; and joins the 

Allegheny River approximately 2,500 feet south of the site.  Buffalo Creek has a water use protection 

designation of Trout Stocking (TSF) by the PADEP.   

 

A review of the Freeport PA USGS 7.5-Minute Topographic Quadrangle map (Figure 1) shows the site to 

be located on the tail end of a west facing sharply cut river valley slope.  Therefore, the direction of shallow 

groundwater flow is inferred to be to the west-southwest.  Historical reports indicated groundwater flow was 

generally to the southwest at and in the vicinity of the site, with a minor component of flow to the southeast 

and northeast in southwest portion of the site. 

 

 

4.0 SENSITIVE RECEPTOR SURVEY 

 

In March 2017, Letterle performed a sensitive receptor survey of the area within 2,500 feet of the facility.  

The survey was performed to evaluate potential receptors in the area from impacted groundwater.  The 

survey included a review of the surrounding land use, an assessment of underground conduits and utilities, 

and an investigation of groundwater usage in the vicinity of the site.    

 

4.1 Surrounding Land Use 

 

The surrounding land use consists of residential homes and mixed commercial properties (Figure 3).  Site 

photographs are included in Appendix C.  The following properties border the site: 

 

• North – Residential (side-gradient); 

• East – Residential (upgradient); 

• Southeast – Residential – closest basement (side-gradient); 

• South – Residential and auto dealership auxiliary lot (side-gradient);  

• Southwest – Second Street Extension and Buffalo Street (side-gradient); and 

• West and Northwest – Devereaux Motor Sales (Car Dealership) followed by Buffalo Creek 

(downgradient). 

 

The closest identified property with a basement is a residence located approximately 100 feet side-gradient 

of the source area. 
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4.2 Underground Conduits and Utilities 

 

On March 8, 2017, Letterle performed a utility survey utilizing several geophysical methods to identify 

underground utilities and conduits at the site.  As part of the geophysical investigation, Letterle utilized 

radio-detection and frequency induction technologies.  Radio-detection methods can detect ambient radio 

waves that are captured by linear subsurface features (i.e. pipes).  Frequency induction methods provide a 

means to trace utilities from a known location, if available.  This survey is performed by actively coupling 

the induction meter with the utility or inducing a current into the utility from the ground surface at a known 

location.   

 

Subsurface anomalies detected by these methods were marked on the ground surface with temporary 

marking paint.  Areas obscured by landscaping, retaining walls, or other large objects (cars, dumpsters, etc.) 

that are not accessible were not surveyed.  

  

The following sections identify the utilities and subsurface conduits at and in the vicinity of the site (Figure 

2) in order to identify potential preferred pathways for regulated constituents to potentially migrate at and 

beyond the Radhe Oil site.  

 

• Electric - Electric service at the site is supplied by West Penn Power.  Overhead electric power lines 

are located parallel to and along the western edge of Mill Street and the northern and southern edges 

of Buffalo Street.  The service connection to the on-site building is located near the southwest 

building corner and is connected to a utility pole located at the southwest corner of the property.  

Service formerly entered the property from Mill Street; however, those power lines have been 

removed.  The service line is approximately 20 feet above ground surface and enters the building at 

the west wall.  A communication line enters the site from a pole located along Mill Street and 

connects to the northern edge of the on-site building. 

 

• Sanitary Sewer - The Borough of Freeport provides sewer service at and in the vicinity of the site.  

During the sensitive receptor survey, sanitary sewer manholes were identified within Buffalo Street 

and Mill Street.  The sanitary connection to the convenience store could not be identified; however, a 

schedule 80 PVC clean-out was observed in the northwest corner of the property.   

 

• Storm Sewer - Several grated stormwater catch basins were identified on the shoulders of Buffalo 

Street and Mill Street.  The depth of the storm drain catch basins ranged from 1.5 feet to 3.5 feet in 

depth.  The collected stormwater discharges into Buffalo Creek to the west.  On-site roof and canopy 

drains discharge to the ground surface.   

 

• Municipal Water – The Municipal Authority of Buffalo Township (MABT) is the municipal water 

supplier for the local area.  A municipal water distribution line is located parallel to the eastern 

portion of Mill Street and another is located parallel and within the southern portion of Buffalo 

Street.  Multiple water valves were observed along each street associated with each building.  The 

service line to the on-site building could not be located; however, a valve along Mill Street is the 

likely connection point to the on-site building.  A fire hydrant was observed on the south side of 

Buffalo Street due south of the site.  The depth of the water lines are unknown at this time but are 

anticipated to be below the frost line for the region (21-inches).   
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• Natural Gas - Natural gas is supplied to the area by Peoples Gas.  Heating for the on-site building is 

provided by natural gas.  A natural gas meter was observed to the east of the UST field at the site.  

Two natural gas line mains exist beneath Buffalo Street and Mill Street (4-inch steel low pressure 

and 6-inch steel high pressure).   

 

4.3 Groundwater Usage 

 

Groundwater usage was assessed within a 2,500 ft radius of the site.  The assessment included reviewing the 

PaGWIS; contacting the local provider of municipal water and sanitary sewerage services and/or local 

municipal representatives for Freeport Borough.    

 

The PaGWIS, located on the Pennsylvania Bureau of Topographic and Geological Survey website 

(www.dcnr.state.pa.us/topogeo/groundwater/PaGWIS), was reviewed to identify any private water wells 

within a radial search of 2,500 feet (~1/2 mile) of the site and any private wells within a 2,500 feet municipal 

criteria search in Freeport Borough.   

 

According to the PaGWIS radial search, one well is located within the search radius.  The well is located 

approximately 800 feet northwest of the site on the opposite side of Buffalo Creek (Appendix F). The well 

is listed as withdrawal for domestic use with a total depth of 232 feet bgs.  Static water level is reported as 

100 feet. 

 

Since the inventory report is based solely on the data that is reported to the Pennsylvania Topographic and 

Geological Survey, it is possible that additional wells could exist within 2,500 feet of the site.  Therefore, on 

March 1, 2017, Mr. Tom McCaffrey of the PADEP’s Bureau of Safe Drinking Water was contacted.  Mr. 

McCaffrey responded on March 2, 2017 stating that there were no community water supply wells or Zone 2 

wellhead protection areas identified within a 2,500-foot radius of the site.  Mr. McCaffrey noted a surface 

water intake for the BTMA located approximately 1/2 mile southwest of the site.  According to Mr. 

McCaffrey, the BTWA provides municipal water in the site vicinity.   

 

On March 2, 2017, Letterle emailed the MABT regarding public water supply availability, ordinance 

regarding water wells, water intake locations, and future plans for water usage within 1,500 feet of the site.   

 

On March 3, 2017, MABT representative Kristine Donaldson responded that all properties within 0.25 mile 

of the site are supplied by the public drinking water system located in the Borough of Freeport, which is 

approximately 0.75 mile from the site (PWSID 5030019).  Ms. Donaldson believes there is an ordinance 

prohibiting water wells. She did not know of any wells within the vicinity of the site.  

 

4.4 Pennsylvania Natural Heritage Program 

 

The PNHP (www.conservationexplorer.dcnr.pa.gov) was reviewed to evaluate for the presence of special 

concern species and resources.  The PNHP enables the public to perform online searches for potential 

impacts to threatened, endangered, special concern species, and special concern resources in Pennsylvania.  

According to the PNHP report (Appendix G):  

 

• One NHA (Allegheny River Pool #4) is located approximately 4.5 miles southwest, downstream 

along the Allegheny River (side-gradient).  NHAs are sites that have been identified as critical 
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habitat for species or natural communities of concern.  This dataset is designed to identify, map and 

discuss areas that support species of concern, exemplary natural communities, and broad expanses of 

intact natural ecosystems that support components of Pennsylvania’s native species biodiversity.  

These areas are prioritized based upon their ecological qualities and provided with recommendations 

regarding their management and protection.  Most of the existing NHAs have been developed 

through PNHPs County Natural Heritage Inventories.  The Allegheny River Pool #4 section of the 

Allegheny River provides habitat for eight species of concern. 

 

• Two Local Parks were also identified (Freeport Community Park and Freeport Riverside Park).  The 

Freeport Community Park is located approximately 0.25 miles northeast of the site and side-gradient. 

The Freeport Riverside Park is located approximately 0.50 miles southeast of the site and up-

gradient.  A local park is a publicly owned and publicly accessible park or natural area that engages 

participants of all ages in outdoor recreational experiences. Local parks and open spaces connect 

citizens to close-to-home outdoor recreation opportunities for play and physical activities; promote 

health and wellness, and environmental stewardship. 

 

• One IBA is located in the vicinity of the site.  Buffalo Creek Valley (IBA Site #22) includes Buffalo 

Creek, Little Buffalo Creek, Cornplanter Run, Rough Run, Snipes Run, Patterson Creek, and 

Marrowbone Run.  IBA Site #22 covers a large region, approximately 140,800 acres downgradient, 

north-northwest of the site.  The area is characterized as a mixing zone between southern (yellow-

throated warbler, cerulean warbler, yellow-throated vireo, acadian flycatcher) and northern (magnolia 

warbler, brown creeper, purple finch) fauna.  Buffalo Creek Valley runs adjacent to Todd Sanctuary. 

The sanctuary is managed as a natural area, protecting the upland and ravine forests typical to the 

area.  Buffalo Creek Valley has been recognized as an area of high biological diversity and 

rare/endangered species.  

 

 

5.0 INVESTIGATION METHODS AND PROCEDURES 

 

5.1 Advancement of Soil Borings 

 

A total of 18 borings were advanced in four separate phases during the site characterization.  The following 

is a summary of dates and associated borings that were completed during each phase: 

 

• August 24-25, 2017   SB-1 through SB-6 

• September 20-22, 2017  SB-7 through SB-10 

• July 26, 2018    SB-12 through SB-17 

• October 7, 2018   SB-18 

 

Approximately one week prior to each drilling event, the Pennsylvania One Call, Inc. was notified to alert 

area utility companies that subsurface work was to be conducted.  Prior to drilling each pre-determined 

boring location was hand cleared or soft-dug with an air knife and vacuum system.  A one-foot diameter by 

four-foot deep hole was made at each boring location.  The borings were backfilled following clearing. 

 

During drilling at each soil boring location, soil samples were collected continuously with Macro-Core® 

sampling devices using 2.25-inch diameter acetate liners (four feet in length) or with two-foot long split-
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barrel samplers.  All samples were collected in accordance with ASTM D1586-99 (standard test method for 

penetration test).  The soil samples were logged in accordance with the USCS and were field screened for 

VOCs utilizing a PID using headspace analysis methods.   

 

Decontamination procedures during each drilling event consisted of the setup of a decontamination pad, 

removal of heavy soil material from the tools, followed by a soapy water wash, potable water rinse, and air-

drying.  The drilling augers and equipment were cleaned with a high-pressure power washer prior to use at 

each location.  The following sections describe the methodologies that were used to advance the borings 

during the various phases. 

 

5.1.1 August 24-25, 2017 

 

Based on the soil analytical data results obtained from the partial UST system closure in December 2016, six 

soil borings (SB-1 through and SB-6) were advanced to evaluate the horizontal and vertical extent of 

unleaded gasoline constituents that were potentially released to the subsurface at the site (Figure 5).  The 

borings were advanced by Chatfield Drilling, Inc. (Chatfield) of Greenville, Pennsylvania, utilizing a truck-

mounted CME-55 drill rig equipped with 4.25-inch I.D. hollow stem augers that created an 8.25-inch 

diameter borehole.  Soil borings SB-1, SB-2, SB-4, and SB-6 were advanced to a depth of 25 feet bgs.  Due 

to auger refusal (sandstone), soil borings SB-3 and SB-5 were advanced to 16 feet bgs and 15 feet bgs, 

respectively.  Soil samples were collected continuously to the final depth at each location.   

 

PID results ranged from 0.0 ppm to 15,000 ppm (SB-4, 9-11 feet bgs).  Bedrock was encountered at depths 

ranging from 14.5 feet bgs (SB-5) to 23 feet bgs (SB-1 and SB-2) during drilling.  Groundwater was 

encountered at approximately 24 feet bgs (SB-2 and SB-6).  Detailed drilling logs (including PID results) are 

provided in Appendix H.   

 

Discarded portions of the soil cores and decontamination waste were placed in three 55-gallon drums that 

were properly labeled and secured with a lid for disposal.  The 55-gallon drum was loaded by McCutcheon 

Enterprises, Inc. (McCutcheon) and transported to the Carbon Limestone Landfill in Lowellville, Ohio on 

October 13, 2017.  Waste disposal receipts are included in Appendix I. 

 

5.1.2 September 20-22, 2017 

 

Based on the data obtained from initial drilling activities, four additional soil borings (SB-7 through SB-10) 

were advanced at the following on-site locations:  

 

• SB-7 was advanced approximately 36 feet northwest of the western unleaded gasoline dispenser  

• SB-8 was advanced approximately 18 feet south of the western unleaded gasoline dispenser, along 

the southern property boundary 

• SB-9 was advanced approximately 27 feet southwest of the western unleaded gasoline dispenser, 

near the southwest corner of the property 

• SB-10 was advanced approximately 19 feet east of the convenience store  

 

Previously installed SB-1 was converted into monitor well MW-1.  Chatfield, under the supervision of a 

Letterle scientist, advanced the soil borings utilizing a truck-mounted CME-55 drill rig equipped with 4.25-

inch I.D. hollow stem augers that created an 8.25-inch diameter borehole.  Soil samples were collected 
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continuously to the final depth at each location. 

 

PID results ranged from 0.0 to 366.9 ppm in SB-10 (2 to 3.75 feet bgs).  Sandstone bedrock was encountered 

at depths ranging from 20 feet bgs (SB-7) to 25 feet bgs (SB-8) during drilling.  Bedrock was not 

encountered in SB-10.  Groundwater was generally encountered at a depth ranging from 23.0 feet bgs (SB-8) 

to 25.5 feet bgs (SB-7).  Detailed drilling logs (including PID results) are provided in Appendix H.  Soil 

borings SB-7 through SB-10 were subsequently completed as monitor wells MW-2 through MW-5, as 

detailed in Section 5.4. 

 

Discarded soil samples from the soil boring installation activities were collected and placed in 11 properly 

labeled 55-gallon drums.  The 55-gallon drums were loaded by McCutcheon and transported to the Carbon 

Limestone Landfill in Lowellville, Ohio, Pennsylvania on October 13, 2017.  Waste disposal receipts are 

included in Appendix I.  

 

5.1.3 July 26, 2018 

 

A total of five additional soil borings were advanced into the subsurface during the site characterization.  On 

July 26, 2018, soil borings (SB-12 through SB-17) were advanced to further delineate petroleum impacts 

using direct push technology methods with a track-mounted Geo-Probe® 7822DT, under supervision of a 

Letterle scientist.  It is noted that SB-11 does not exist and was never installed at the site. 

 

Approximately one week prior to drilling, Pennsylvania One Call, Inc. was notified to alert area utility 

companies that subsurface work was to be conducted at the site.  Prior to drilling, each pre-determined 

boring location was hand cleared by Chatfield to a depth of approximately 5 feet bgs to verify the absence of 

subsurface utilities.   

 

During drilling at the boring locations, soil samples were collected continuously via a Macro-Core® 

sampling device using 2.25-inch diameter acetate liners, 4 feet in length.  All samples were collected in 

accordance with the ASTM D1586-99 (standard test method for penetration test).  The samples were logged 

in accordance with the United Soil Classification System and were field screened for VOCs with a PID using 

headspace analysis methods.   

 

Soil borings SB-12 through SB-17 were advanced to final depth of 25 feet bgs, a depth within the first 

encountered water-bearing zone, in order to assess source soil impact in and around the former UST cavity. 

Field PID readings obtained during soil boring advancement activities ranged from ND to 1,345 ppm (SB-

13/SS-1/0-2 feet bgs). One soil sample was collected from SB-12 through SB-17 for laboratory analysis.  

Soil samples were collected from intervals with the highest petroleum impact based upon PID headspace 

readings, and/or at the interval just above the soil/groundwater interface.   

 

Soils encountered within each of the borings generally consisted of asphalt or concrete at the surface 

underlain by clay to depths ranging from 17-21 feet bgs.  Clay overlies clayey sand and gravel to the final 

depth of each boring.  Groundwater was generally encountered at depths ranging from 14 feet bgs (SB-15) to 

19 feet bgs (SB-16). 
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5.1.4 October 7, 2018 

 

After lengthy access negotiations with the off-site property owner (Devereaux Motor Sales), one off-site soil 

boring (SB-18) was advanced in an effort to further delineate and characterize the unleaded gasoline release. 

Chatfield, under the supervision of a Letterle scientist, advanced the soil boring utilizing a truck-mounted 

drill rig equipped with 4.25-inch inside diameter hollow stem augers that created an 8.25-inch diameter 

borehole.  Soil samples were collected continuously to 25 feet bgs.  Bedrock was not encountered during 

drilling.  Groundwater was encountered at a depth of 18 feet bgs. 

 

PID results were ND in all soil samples.  A detailed drilling log (including PID results) is provided in 

Appendix H.  Soil boring SB-18 was subsequently completed as monitor well MW-6, as detailed in Section 

5.4 

 

Discarded soil samples from the soil boring installation activities were collected and placed in two properly 

labeled 55-gallon drums.  The 55-gallon drums were loaded by McCutcheon and transported to the Carbon 

Limestone Landfill in Lowellville, Ohio, on November 1, 2018.  Waste disposal receipts are included in 

Appendix I. 

 

5.1.5 December 12-17, 2018 

 

Soil borings SB-19 and SB-20 were advanced for the purpose of installing pilot testing wells.  Chatfield, 

under the supervision of a Letterle scientist, advanced the soil borings utilizing a truck-mounted drill rig 

equipped with 4.25-inch inside diameter hollow stem augers that created an 8.25-inch diameter borehole.  

The borings were installed to a final depth of 20 feet bgs.  Neither bedrock nor groundwater was encountered 

during drilling.   

 

Drilling logs are provided in Appendix H.  Soil boring SB-19 was subsequently completed as monitoring 

point MP-3, as detailed in Section 5.4.  Soil boring SB-20 was completed as soil vapor extraction (SVE) 

well SVE-1.  In addition, previously advanced soil borings SB-13, SB-15, and SB-17 were over-drilled and 

completed MP-2, MP-1, and SVE-2, respectively.  Well locations are depicted on Figure 5. 

 

Discarded soil samples from the soil boring installation activities were collected and placed in two properly 

labeled 55-gallon drums.  The 55-gallon drums were loaded by McCutcheon and transported to the Carbon 

Limestone Landfill in Lowellville, Ohio, on February 13, 2019.  Waste disposal receipts are included in 

Appendix I. 

 

5.2 Soil Sampling and Analysis 

 

Criteria used to select soil samples for laboratory analysis from the various soil borings during the site 

characterization included the following: 

 

• PID results; 

• Visual evidence of staining; 

• Petroleum odors; and 

• ‘Clean’ confirmation samples. 
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The soils samples were placed in laboratory-supplied sample containers, labeled, and placed within an 

insulated cooler with ice to maintain a temperature below approximately 4oC for preservation.  Chain of 

custody documentation followed standard protocol.   

 

The samples were submitted to Pace Analytical Services, Inc. (Pace) of Greensburg, Pennsylvania for 

analysis of unleaded gasoline parameters using USEPA SW-846 Method 8260B, in accordance with the 

storage tank regulations.  The regulated unleaded gasoline parameters included the following: 

 

• BTEX 

• MTBE 

• Cumene 

• Naphthalene 

• 1,2,4 – TMB 

• 1,3,5 – TMB 

 

A discussion of the soil analytical results is provided in Section 6.2. 

 

5.3 Soil Geotechnical Sampling and Analysis 

 

Geotechnical testing was conducted to evaluate site-specific geotechnical parameters that may affect 

groundwater and/or contaminant migration at and down gradient of the site.  One Shelby tube was collected 

from soil boring location SB-10/SS-4 at a depth range of 6.4-6.9’ bgs by Letterle on October 11, 2017.  The 

Shelby tube was submitted to Geotechnics, Inc. of East Pittsburgh, Pennsylvania (Geotechnics) for 

geotechnical testing of the following parameters: 

 

• Visual description  

• Average specific gravity  

• Moisture content  

• Porosity  

• Loss on Ignition  

 

The geotechnical analytical results of the Shelby tube soil sample are detailed in Section 6.1.1. 

 

5.4 Installation of Monitor Wells  

 

Monitor wells MW-1 through MW-5 were completed during the site characterization from September 20-22 

2017 to delineate the horizontal and vertical extent of the unleaded gasoline release.  Monitor wells MW-1 

through MW-5 were screened in the unconsolidated/weathered bedrock aquifer and are all located on the 

Radhe Oil property.   

 

Monitor well MW-6 was completed on October 5, 2018 to delineate the horizontal extent of the unleaded 

gasoline release to the west of monitor well MW-2.  Specifically, monitor well MW-6 was completed and 

screened in the unconsolidated/weathered bedrock aquifer on the adjacent property (Devereaux Motor Sales) 

to the west of the site.   

 

Monitoring points MP-1 through MP-3 were completed from December 12-17, 2018 to serve as observation 
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wells for planned remedial pilot testing.  SVE wells SVE-1 and SVE-2 were also installed during this 

drilling event to serve as recovery wells for planning pilot testing.  Well locations are shown on Figure 5.  

Construction details are summarized on Table 2 and illustrated on drilling logs in Appendix H.   

 

Monitor wells MW-1 through MW-5 were constructed with 20 feet of flush-threaded 2-inch diameter, 

schedule 40 PVC casing and ten feet of 0.010-inch factory-slotted PVC well screen.  Monitor well MW-6 

was constructed with 15 feet of flush-threaded 2-inch diameter, schedule 40 PVC casing and 10 feet of 

0.010-inch factory-slotted PVC well screen.  The annular space spanning the length of each well screen 

interval was filled with clean filter sand and extended to approximately two feet above the top of the well 

screen.  A minimum two-foot thick bentonite pellet seal was placed on top of the sand pack in each well.  

The remaining annular space was filled with cement-bentonite grout.  The monitor wells were completed 

with locking expansion caps and protected with flush-mount steel manhole covers set in 1.5-foot square 

concrete pads. 

 

Monitoring points MP-1 through MP-3 were constructed with 3 feet of flush-threaded 2-inch diameter 

schedule 40 PVC casing and 17 feet of 0.020-inch factory-slotted screen.  The annular space spanning the 

length of each well screen interval was filled with clean filter sand and extended to approximately one feet 

above the top of the well screen.  A minimum two-foot thick bentonite pellet seal was placed on top of the 

sand pack in each well.  The remaining annular space was filled with cement-bentonite grout.  The monitor 

wells were completed with locking expansion caps and protected with flush-mount steel manhole covers set 

in 1.5-foot square concrete pads. 

 

SVE-1 and SVE-2 were constructed with 3 feet of flush-threaded 4-inch diameter schedule 40 PVC casing 

and 17 feet of 0.020-inch factory-slotted screen.  The annular space spanning the length of each well screen 

interval was filled with clean filter sand and extended to approximately one feet above the top of the well 

screen.  A minimum two-foot thick bentonite pellet seal was placed on top of the sand pack in each well.  

The remaining annular space was filled with cement-bentonite grout.  The monitor wells were completed 

with locking expansion caps and protected with flush-mount steel manhole covers set in 1.5-foot square 

concrete pads. 

 

5.5 Monitor Well Development 

 

Prior to groundwater sampling, all newly installed monitor wells were developed to remove fine-grained 

materials that may have entered the well during construction, and to ensure proper hydraulic communication 

with the well’s respective aquifer.  All wells were developed with a combination of a surge block and 

Proactive® 12-volt tempest/twister plastic submersible pump.  The development water was collected and 

stored in properly sealed and labeled 55-gallon drums for off-site disposal.  Waste disposal documentation is 

provided in Appendix I.  Monitor well development sheets are included in Appendix J.  

 

5.6 Professional Survey 

 

Letterle retained Hampton in October 2017 to professionally survey the site, adjacent properties, soil 

borings, monitor wells, and other pertinent features.  Hampton’s survey included property boundaries, utility 

locations, building dimensions, and selected features of adjacent properties.  The monitor well TOC 

elevations are included on Table 3 and within the well construction logs in Appendix H. 
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5.7 Groundwater Sampling and Analysis 

 

Groundwater samples were collected from the monitor wells for laboratory analysis during seven sampling 

events.  The following is a summary of the groundwater sampling dates: 

 

• October 13, 2017   MW-1 through MW-5 

• November 16, 2017   MW-1 through MW-5 

• January 29, 2018   MW-1 through MW-5 

• August 22, 2018   MW-1 through MW-5 

• October 15, 2018   MW-1 through MW-6 

• November 16, 2018   MW-6 (confirmatory event) 

• February 25, 2019   MW-1 through MW-6 

 

Prior to sample collection, the depth to groundwater in each well was measured using an electronic oil/water 

interface probe or water level meter accurate to the nearest 0.01 foot.  After gauging the depth to water, 

groundwater was extracted using a ProActive® Mini Monsoon plastic submersible pump at a low flow rate 

of <0.5 liters per minute.  The groundwater was passed through a flow-through cell that measured DO, pH, 

TDS, temperature, specific conductivity, and ORP.  Measurements were recorded until they stabilized or for 

a maximum of 45 minutes per well.  The purge water was collected and stored in properly sealed and labeled 

55-gallon drums for off-site disposal (Appendix I).   

 

The samples were submitted to Pace for analysis of unleaded gasoline parameters using USEPA SW-846 

Method 8260B, in accordance with the storage tank regulations.  The regulated unleaded gasoline parameters 

included BTEX, MTBE, cumene, naphthalene, 1,2,4-TMB, and 1,3,5-TMB.  Groundwater samples were 

also collected from all monitor wells for TDS analysis.  The groundwater analytical results are discussed in 

Section 6.3. 

 

5.8 Aquifer Characterization 

 

On October 17, 2017, Letterle conducted aquifer testing to further characterize the aquifer beneath the site.  

Rising-head slug testing was performed on on-site monitor wells MW-1 through MW-5. 

 

The static water level and depth to bottom was measured in each monitor well prior to the slug test.  A data 

logging pressure transducer was placed in each test well approximately 0.5 feet above the well bottom.  A 

weighted PVC ‘slug’ was then lowered inside the test well and submerged within the water column.  The 

water level was given time to stabilize before initiating the rising-head test.  After the water level stabilized, 

the PVC slug was rapidly removed from the test well and the data logger recorded the dynamic water level as 

it recovered in the well. 

 

The slug test data from each well was reduced with Super Slug™ (Starpoint Software), using the Bower and 

Rice Method for calculation of hydraulic conductivity.  Aquifer slug testing results are discussed in Section 

6.1.2.1.  Slug test curves are shown in Appendix K. 
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6.0 INVESTIGATION RESULTS  

 

6.1 Site Geology and Hydrogeology 

 

6.1.1 Site Geology 

 

The site-specific geology was interpreted from subsurface information generated during the site 

characterization.  Beneath the asphalt surface, the lithology at and downgradient of the site generally consists 

of sandy clay ranging in depth from just below the asphalt surface to 25 feet bgs.  An approximate 10 foot 

layer of clayey sand and gravel underlies the sandy clay to a depth of approximately 30 feet bgs, where 

weathered sandstone bedrock was encountered.   

 

Soil boring and monitor well construction logs (Appendix H) were used to prepare geologic cross sections 

A-A’ and B-B’ to illustrate stratigraphic relationships across the site property.  The cross section locations 

were selected to show lithology approximately parallel to and perpendicular to the groundwater flow 

direction.  The cross section locations are indicated on Figure 6. 

 

Cross section A-A’ (Figure 7) illustrates stratigraphic relationships from the southwest boring (SB-18/MW-

6) to the northeast boring (SB-10/MW-5).  Beneath the asphalt/concrete pavement at each location, sandy 

clay extends to depths ranging from 16 to 21 feet bgs.  Clayey sand and gravel underlies the sandy clay and 

extends to the terminus depth in each boring, with the exception of SB-7/MW-2.  Weathered sandstone was 

encountered in SB-7/MW-2 at a depth of approximately 20 feet bgs beneath the sandy clay and extends to 

the terminus depth of 30 feet bgs.  Figure 7 also illustrates the static depth to groundwater in each well on 

October 15, 2018.  

 

Cross section B-B’ (Figure 8) illustrates stratigraphic relationships from the north boring (SB-15) to the 

southern boring (SB-8/MW-3).  Beneath the asphalt/concrete pavement at each location, sandy clay extends 

to depths ranging from 12.5 to 25 feet bgs.  Clayey sand and gravel underlies the sandy clay and extends to 

the terminus depth in SB-8 and SB-15.  Weathered sandstone was encountered in SB-1, SB-2, and SB-3 at  

depths ranging from 15.5-23 feet bgs beneath the sandy clay and extends to the terminus depth in each 

boring.  Figure 8 also illustrates the static depth to groundwater in each well on October 15, 2018. 

 

A Shelby tube soil profile sample was collected on October 11, 2017 by Letterle from the soil boring SB-

10/SS-4 location at a depth range of 6.4-6.9 feet bgs and submitted to Geotechnics.  The geotechnical 

laboratory report is included in Appendix L, and a summary of results are as follows: 

 

Geotechnical Parameter SB-10/6.3-6.9’ 

Visual description Brown Clay 

Average specific gravity 2.70 

Moisture content (%) 22.9 

Porosity 0.41 

Loss on Ignition (%) 2.5 

 

Fraction organic carbon (foc) is the organic carbon content of the soil.  Foc was calculated using loss on 

ignition data collected during geotechnical testing in October 2017, divided by a conversion factor of 1.724. 

A foc of 0.015 was calculated based on a loss on ignition value of 0.025 (2.5%). 
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6.1.2 Site Hydrogeology 

 

Groundwater was generally encountered in the shallow unconsolidated aquifer at approximately 25 feet bgs 

during drilling.  Depth to groundwater measurements were collected during six sampling events at Radhe Oil 

during the site characterization.  Groundwater gauging data is summarized on Table 3.   

 

The water level measurements from the most recent groundwater gauging event conducted on February 25, 

2019 ranged from 15.80 feet below TOC in MW-6 to 23.83 feet below TOC in MW-5.  The calculated 

horizontal hydraulic gradient in the unconsolidated/weathered bedrock aquifer across the site is 

approximately 0.001 feet/feet, based on the groundwater elevation data for monitor wells MW-5 (764.67 ft-

msl) and MW-2 (764.58 ft-msl) with a horizontal distance of 86 feet.  A groundwater contour map was 

constructed for the most recent gauging event (February 25, 2019) and is illustrated on Figure 9.  The 

apparent groundwater flow direction in the shallow unconsolidated aquifer is generally to the west, although 

the static water table is relatively flat.  

 

6.1.2.1 Aquifer Slug Testing 

 

Slug test curves are located in Appendix K.  The calculated K values, as determined from rising-head (slug-

out) aquifer testing (which is typically considered to be more reliable than falling-head (slug-in)), are shown 

below: 

 

Unconsolidated/Weathered Bedrock Aquifer 

MW-1 11.71  

MW-2 0.575 

MW-3 9.37  

MW-4 27.3 

MW-5 0.628 

Average K = 0.602 feet/day 

                K = hydraulic conductivity 

 

The results from the aquifer slug testing indicate monitor wells MW-2 and MW-5 are an order of magnitude 

less than MW-1, MW-3, and MW-4.  A review of the slug test curves indicates that the adjusted time for 

slug testing performed at monitor wells MW-1, MW-3, and MW-4 was approximately one minute or less.  

Therefore, the K values calculated those monitor wells may not be representative of actual site conditions, 

The average K for the site was therefore calculated based on slug test results at MW-2 and MW-5.  

 

6.1.2.2 Groundwater Flow Velocity 

 

The apparent groundwater flow velocity (Vc) was calculated for the unconsolidated/weathered bedrock 

aquifer using the average K from monitor wells MW-2 and MW-5 as determined from slug test data 

collected on October 17 2017, groundwater gradient, and effective porosity by the following relationship 

(Freeze & Cherry, 1979): 

Vc = Ki/n 

where: 
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Vc = groundwater flow velocity (ft/day) (or average linear seepage velocity) 

K = hydraulic conductivity (ft/day) 

i = groundwater gradient (ft/ft) 

n = effective porosity (% expressed as a decimal value) 

 

The groundwater flow velocity was calculated using the above equation and following values. 

 

K = 0.6015 feet/day 

i = 0.001 ft/ft (from February 25, 2019 gauging data at monitor wells MW-5 and MW-2) 

n     = 0.41 (based on geotechnical data collected on October 11, 2017) 

 

Vc          = Ki/n  

Vc             = (0.6015 x 0.001)/0.41 

Vc             = 1.47 x 10-3 ft/day 

 

6.2 Soil Quality Evaluation 

 

The analytical results for soil samples collected at or above the static water table during UST upgrade and 

site characterization activities were compared to the non-residential PADEP SHS.  Laboratory analytical 

results exceeded the PADEP SHS in the following samples: 

 

• Benzene in one soil sample (LS-1/3’)  

• Naphthalene in one soil sample (D-1/2’)    

• 1,2,4-TMB in seven soil samples (D-1/2’; D-2/2’; SB-1/11-13’; SB-13/15-17’; SB-15/2-4’; SB-15/7-

9’; and SB-17/11-13’)  

  

In addition, the laboratory MDL exceeded the PADEP SHS for benzene and/or MTBE in the following or 

soil samples: D-1/2’; SB-13/15-17’; SB-15/2-4’; and SB-17/11-13.  All other unleaded gasoline constituents 

were below the PADEP SHS.   

 

To evaluate vapor intrusion into buildings, soil analytical results were also compared to the non-residential 

Soil SHS Vapor Intrusion Screening Values (SVsoil).  Concentrations of benzene, naphthalene, and 1,2,4-

TMB exceeded the SVsoil in one or more samples.  Vapor intrusion, as it relates to potential exposure 

pathways (inhalation of volatile emissions) to human and ecological receptors, is discussed further in Section 

7.4.3.2.  The laboratory results for the soil samples are summarized on Table 4.  The complete laboratory 

analytical reports are included in Appendix L. 

 

Based on the PID readings and analytical results from the partial UST system closure and site 

characterization, petroleum-impacted soil is primarily located between the facility building and the existing 

dispenser island, in the general area of the former dispenser islands.  Figure 10 provides an illustration of the 

petroleum-impacted soil based only on laboratory analytical results from the UST closure and site 

characterization (Table 4).  Based on the dimensions provided in Figure 10, and a broad generalization that 

the impacted soil layer is 15 feet thick (2-17 feet bgs), the volume of petroleum-impacted soil is 

approximately 629 yd3 (approximately 944 tons). 

 

However, the volume of petroleum-impacted soil is difficult to estimate because the thickness of impacted 
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soils is not consistent across the site.  For example, shallow impacts (<5 feet bgs) appear to be present 

primarily in the former and existing dispenser area (UST closure samples) and in the vicinity of soil boring 

SB-15.  Petroleum-impacted soil at depths greater than 5 feet bgs are located in the vicinity of soil borings 

SB-1, SB-13, SB-15, and SB-17.  Although not evident in the lab results, and therefore not depicted on 

Figure 10, petroleum-impacted soil likely also extends to soil borings SB-2 and SB-4 where high PID 

readings were recorded.   

 

6.3 Groundwater Quality Evaluation 

 

The analytical results from groundwater samples collected during the most recent inclusive sampling event 

(February 25, 2019) indicate that unleaded gasoline constituents are present in groundwater beneath the site. 

Only naphthalene was detected at concentrations above the PADEP SHS in monitor well MW-2 during the 

site characterization.  All other COCs at all other wells have been non-detect or below the PADEP SHS 

(Table 3).   

 

Laboratory analytical results from the groundwater samples collected on February 25, 2019 are illustrated on 

Figure 11.  The laboratory analytical reports for all monitor well sampling events are enclosed in Appendix 

L. 

 

Groundwater field screened parameter readings were obtained from monitor wells MW-1 through MW-6 

during each groundwater monitoring event.  The results from the most recent sampling event conducted on 

February 25, 2019 are as follows: 

 

• Temperature ranged from 3.26 o C (MW-1) to 9.98 o C (MW-4); 

• Conductivity ranged from 1.130 mS/cm (MW-4) to 3.058 mS/cm (MW-5); 

• DO ranged from 0.37 mg/l (MW-2) to 2.57 mg/l (MW-4); 

• TDS ranged from 736 mg/l (MW-4) to 1,987 mg/l (MW-5);  

• pH ranged from 7.02 (MW-5) to 8.36 (MW-1); and 

• ORP ranged from –148.0 mV (MW-2) to 70.0 mV (MW-5). 

 

Field screened parameter readings for all monitor wells are summarized on Table 5.  Overall, dissolved 

oxygen is generally present in groundwater at low concentrations indicating anaerobic conditions, with the 

exception of MW-4. Groundwater pH is slightly basic to neutral throughout the site.  ORP readings generally 

indicate oxidizing conditions at the site, except in monitor wells MW-1 and MW-2.  Field TDS readings 

indicate an average total dissolved solids concentration of 1,097 mg/l.   

 

Laboratory analytical results for groundwater samples collected from monitor wells MW-1 through MW-5 

during the site characterization indicated TDS concentrations ranged from 777 mg/l (MW-4) to 1,560 mg/l 

(MW-5).  The average TDS value at the site was calculated at 1,171 mg/l.  Therefore, the analytical results 

were compared to the SHS for non-residential used aquifers with TDS concentrations less than 2,500 mg/l 

(Table 6). 

 

Based on a comparison of the analytical groundwater results for the site characterization to the Non-

Residential Groundwater SHS Vapor Intrusion Screening Values (SVGW), concentrations for regulated 

unleaded gasoline are below the SVGW.  Vapor intrusion, as it relates to potential exposure pathways 

(inhalation of volatile emissions) to human and ecological receptors, is discussed further in Section 7.4.3.4. 



Superior Petroleum: Radhe Oil – SCR/RAP – May 2019 

 20 

 

 

 

Based on the results of groundwater sampling events, the horizontal extent of the groundwater contaminant 

plume has been delineated.  One unleaded gasoline constituent at a single well (MW-2) is periodically and 

only marginally above the SHSs.   

 

 

7.0  CONCEPTUAL SITE MODEL 

 

This CSM was developed to assess the nature and extent of regulated substances identified at the site and the 

potential routes of exposure for human health and ecological receptors. It is based on soil and groundwater 

data collected during the sampling events conducted to date, which are summarized in Section 6.2 and 6.3 of 

this report and Tables 1, 3, and 4.   

 

The CSM is intended to serve as the technical basis for evaluation of future investigation and response 

actions at the site, if needed.  The CSM also provides for the identification of additional data needs that will 

affect the ultimate understanding of the potential risks.  In doing so, the CSM focuses activities on 

potentially complete exposure pathways, bypassing those that do not warrant further attention. 

 

7.1 Environmental Quality 

 

The area in the immediate vicinity of the site has been influenced by human activities in the past, particularly 

development of residential and commercial properties along Buffalo Street to the south and Mill Street to the 

east  (Figure 3).  As indicated previously (Section 2.1), surface water drains via storm sewers and overland 

flow to Buffalo Creek, which is located approximately 250 feet southwest of the site.  Buffalo Creek 

generally flows to the south; and joins the Allegheny River approximately 2,500 feet south of the site.  

Buffalo Creek discharges into the Allegheny River (in Freeport, Pennsylvania) located approximately 2,400 

feet south of the site.  Other contributors to degraded water quality likely include runoff from agricultural 

land, inadequate domestic sewage treatment, and runoff during winter treatment of roadways. 

 

7.2 Environmental Media Evaluation 

 

Based on the results of the site characterization, several regulated substances have been identified in soil 

(Table 4) and groundwater on-site (Table 3).  The Pennsylvania Land Recycling Program (Act 2) 

established the PADEP SHSs that must be attained in order to obtain the liability protection provided for in 

Act 2.  The applicable soil and groundwater screening levels used for this SCR are the non-residential 

standards for used aquifers with TDS concentrations less than or equal to 2,500 mg/l.  The selected PADEP 

SHS are indicated on Tables 3 and 4. 

 

7.3 Fate and Transport Analysis    

 

Regulated substances (i.e. unleaded gasoline) that have been released at Radhe Oil have the potential to 

migrate in the environment.  This section evaluates the potential for constituents detected in soil to impact 

groundwater quality and to migrate in groundwater from the site over time.  

 

Soil samples collected during the partial UST system closure and site characterization activities indicated 

that benzene, naphthalene, and 1,2,4-TMB were detected at concentrations that exceeded the PADEP SHS 
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(Table 4).  Groundwater samples collected during site characterization activities indicated that naphthalene 

periodically exceeds the PADEP SHS at a single well, MW-2 (Table 3). 

 

7.3.1    Physical and Chemical Properties of Regulated Substances 

 

The following briefly summarizes the physical and chemical properties of the regulated unleaded gasoline, 

constituents that would strongly influence their behavior within the subsurface:    

 

• The BTEX compounds (light aromatics) have relatively high water solubility, are highly volatile, and 

absorb poorly to soils.   

 

• Benzene is expected to be relatively mobile in the dissolved phase due to its relatively high aqueous 

solubility (1,781 mg/l) and relatively low tendency to adsorb to carbon in the subsurface (KOC=58 

l/kg).  Based on human epidemiological studies, benzene has been found to be a human carcinogen. 

Benzene is generally more mobile in soil and groundwater than xylenes, toluene, and ethylbenzene 

and would be expected to migrate further from the contaminant source.   

 

• Toluene is expected to be relatively immobile in the dissolved phase due to its relatively low aqueous 

solubility (532 mg/l) and medium tendency to adsorb to carbon in the subsurface (KOC=130 l/kg). 

 

• Ethylbenzene is expected to be relatively immobile in the dissolved phase due to its relatively low 

aqueous solubility (161 mg/l) and medium tendency to adsorb to carbon in the subsurface (KOC=220 

l/kg). 

 

• Total xylenes are expected to be relatively immobile in the dissolved phase due to the relatively low 

aqueous solubility (175 mg/l) and relatively high tendency to adsorb to carbon in the subsurface 

(KOC=350 l/kg). 

 

• MTBE is expected to be relatively mobile in the dissolved phase due to its relatively high aqueous 

solubility (45,000 mg/l) and relatively low tendency to adsorb to carbon in the subsurface (KOC=12 

l/kg).  MTBE will generally migrate at or near the same velocity as the water in which it is dissolved. 

In addition, MTBE has a low potential to biodegrade.  Based on its physical and chemical properties, 

MTBE is expected to have the greatest potential to migrate in the environment.   

 

• Cumene is expected to be relatively immobile in the dissolved phase due to its relatively low 

aqueous solubility (50 mg/l) and relatively high tendency to adsorb to carbon in the subsurface 

(KOC=2,800 l/kg). 

 

• Naphthalene is expected to be relatively immobile in the dissolved phase due to its relatively low 

aqueous solubility (30 mg/l) and relatively high tendency to adsorb to carbon in the subsurface 

(KOC=950 l/kg). 

 

• Naphthalene and cumene are generally volatile and are very biodegradable.  Naphthalene and 

cumene are expected to have the least potential to migrate in the environment and are generally 

found closer to the source of the impact. 
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• 1,2,4-TMB is expected to be relatively immobile in the dissolved phase due to its relatively low 

aqueous solubility (56 mg/l) and relatively high tendency to adsorb to carbon in the subsurface 

(KOC=2,200 l/kg). 

 

• 1,3,5-TMB is expected to be relatively immobile in the dissolved phase due to its relatively low 

aqueous solubility (48.9 mg/l) and relatively high tendency to adsorb to carbon in the subsurface 

(KOC=660 l/kg).  1,2,4-TMB and 1,3,5-TMB were added to the PADEP’s Petroleum Short List in 

March 2008. 

 

7.3.2    Groundwater Flow Modeling 

 

The site-specific geology was interpreted from subsurface information generated during the site 

characterization.  Beneath the asphalt surface, the lithology at and downgradient of the site generally consists 

of sandy clay ranging in depth from just below the asphalt surface to 25 feet bgs.  An approximate 10-foot 

layer of clayey sand and gravel underlies the sandy clay to a depth of approximately 30 feet bgs, where 

weathered sandstone bedrock was encountered.  Groundwater was first encountered within the 

unconsolidated deposits at a depth of 25 feet bgs.  On-site groundwater generally flows to the west toward 

Buffalo Creek.  The hydraulic gradient at the site is 0.001 feet/feet.  

 

Initial groundwater sampling results (November 16, 2017) indicated that only naphthalene had reached the 

property boundary (i.e., point of compliance [POC]) at concentrations above the PADEP SHS and 

naphthalene may be migrating in groundwater to the adjacent western off-site property.  Fate and transport 

modeling is generally conducted to ascertain how far the contaminant plume is anticipated to migrate within 

30 years, and to determine whether the impact would ultimately reach adjoining properties to the west, at the 

current rate of migration and assuming a continuing contaminant source.  In addition, a fate and transport 

analysis would ordinarily determine whether the petroleum impact would ultimately reach the closest surface 

water receptor, Buffalo Creek, at the current rate of migration within 30 years.  

 

As previously discussed in Section 5.4, off-site monitor well MW-6 was installed to further delineate the 

extent of naphthalene impact to groundwater.  Based on the laboratory analytical results from groundwater 

samples collected in February 25, 2019, all unleaded gasoline constituents were below the PADEP SHS in 

MW-6.  Naphthalene concentrations in monitoring well MW-2 have slightly exceeded the SHS on an 

infrequent basis.  However, naphthalene concentrations in MW-6, located downgradient of MW-2, have 

been non-detect since being installed in 2018.    

 

Fate and transport modeling was considered for the site.  However, naphthalene concentrations detected in 

groundwater to date in MW-2 are at/very near the PADEP SHS and are non-detect in downgradient 

monitoring well MW-6.  In addition, naphthalene is relatively immobile in groundwater and remedial actions 

are planned for the site that are expected to reduce petroleum impacted source material and limit 

contaminant loading into the groundwater plume.  Therefore, naphthalene concentrations are unlikely to 

migrate off-site or adversely impact off-site receptors, including Buffalo Creek.  Fate and transport analysis 

will be conducted, if necessary, following the completion of remedial actions. 
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7.4 Exposure Pathway Analysis 

 

7.4.1 Introduction 

 

An exposure assessment is an analysis that qualitatively evaluates the general exposure scenarios that would 

apply to the Radhe Oil facility.  The objective of the exposure assessment is to estimate the type and 

magnitude of potential human and ecological exposure to the unleaded gasoline constituents identified in 

Section 2.0.   For exposure to occur, the following components of the exposure pathway must exist: 

 

• A source and mechanism of regulated substances released to the environment 

• An environmental transport medium 

• A point of potential exposure to the constituents 

• An exposure route at the exposure point 

 

As noted in the Pennsylvania Land Recycling guidance, if an exposure pathway is not complete, there is no 

need to further evaluate the potential risks.  Based on the data from the site investigation, regulated 

substances have been identified in soil and groundwater.  For these media, Figure 12 identifies the potential 

exposure pathways.  This figure shows the fate and transport processes that link the suspected source areas 

on the site to the potential receptors.  The figure also notes which pathways are considered potentially 

complete or incomplete based on the four components identified above, and as discussed in the following 

sections.  The potential exposure points include soil, groundwater, and surface water associated with the site. 

  

7.4.2 Land Use 

 

The potential exposure pathways for human and ecological receptors are based on the known land use 

scenario.  In these exposure pathway scenarios, the foreseeable future land use is based on local and regional 

historical use of the land as well as any development plans and zoning regulations existing for Freeport 

Borough and adjacent governmental entities.  The following briefly discusses the current and future land use 

assumptions inherent in the exposure pathway analysis: 

 

The surrounding land use consists of residential homes and mixed commercial properties.  The following 

properties border the site: 

 

• North – Residential (side-gradient); 

• East – Residential (upgradient); 

• Southeast – Residential – closest basement (side-gradient); 

• South – Residential and auto dealership auxiliary lot (side-gradient);  

• Southwest – Second Street Extension and Buffalo Street (side-gradient); and 

• West and Northwest – Devereaux Motor Sales (Car Dealership) followed by Buffalo Creek 

(downgradient). 

 

Sensitive receptors include Buffalo Creek, which is located approximately 250 feet southwest of the 

presumed release location.  Several residential properties are located hydraulically downgradient and within 

the 2,500 foot radius of Radhe Oil, all of which are connected to the city water supply.  The following 

describes the current site conditions: 
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• The subject property currently operates as a gasoline service station and convenience store.  Asphalt 

primarily covers the ground surface on the usable portions of the site.  Grass and vegetation is 

located on the north, east and western boundaries of the site.  Gravel is located adjacent to the north 

wall in the area of a former waste oil UST.    

 

• The current land use scenario is not anticipated to change in the near future.  There is apparently no 

deed restriction currently on the property. 

 

7.4.3  Potential Pathways of Exposure      

 

Based on the current and future land use assumptions in the exposure pathway analysis, the following are the 

potential soil, groundwater and surface water pathways of exposure considered for the facility: 

 

7.4.3.1  Direct Contact for the Soil Pathway 

 

Direct contact for the soil pathway by human receptors is by ingestion and dermal absorption.   The ground 

surface at the Radhe site predominantly consists of concrete and asphalt, which effectively renders the 

current exposure pathways incomplete.  However, future construction or utility workers could possibly be 

exposed for a limited time to subsurface material while excavating.  In addition, analytical results from soil 

samples collected during UST closure and site characterization activities indicated that concentrations were 

above the PADEP SHS for regulated unleaded gasoline constituents.  Therefore, the direct contact with soil 

pathway by future site utility and construction worker receptors via incidental ingestion or dermal adsorption 

is currently considered to be a potentially complete exposure pathway.  Remedial actions are planned to 

mitigate these potentially complete future pathways. 

  

7.4.3.2 Indirect Contact for the Soil Pathway 

 

Indirect contact for the soil pathway by human receptors is inhalation of volatile emissions, as assessed per 

the Technical Guidance Manual for Vapor Intrusion into Buildings from Groundwater and Soil under Act 2 

(January 18, 2017).  Soil analytical results from the UST closure and site characterization were compared to 

the non-residential Soil SHS Vapor Intrusion Screening Values (SVsoil).  Concentrations of regulated 

unleaded gasoline constituents exceeded the SVsoil in one soil sample (SB-15/2-4’), located within 30 feet of 

the facility building.  Therefore, indirect contact for human receptors via inhalation is currently considered to 

be a complete current and future exposure pathway.  Remedial actions are planned that will mitigate and 

render this potential pathway incomplete.  Soil gas vapor points will be installed and sampled to further 

evaluate this pathway, as detailed in Section 11.3.     

   

7.4.3.3  Direct Contact for the Groundwater Pathway 

 

Direct contacts for the groundwater pathway by human receptors are ingestion and dermal absorption.  Based 

on the available information presented in Section 4.3, all developed properties within the Borough of 

Freeport and within 0.25 miles of Radhe are supplied by public water and there are no known potable wells 

in the vicinity of the site.  In addition, the average depth to water at the site is greater than 15 feet bgs; 

therefore, it is unlikely that future construction or utility workers would encounter petroleum-impacted 

groundwater.  Direct contact for human receptors via ingestion and dermal absorption is currently considered 

to be an incomplete exposure pathway; however, since groundwater use is not restricted, future human 
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exposures via potable well use is a potentially complete pathway. 

 

7.4.3.4 Indirect Contact for the Groundwater Pathway 

 

Indirect contact for the groundwater pathway by human receptors is inhalation of volatile emissions.  IAQ 

from the vapor intrusion of contaminants into buildings from groundwater was assessed as per the Technical 

Guidance Manual for Vapor Intrusion into Buildings from Groundwater and Soil under Act 2 (January 18, 

2017).  The depth to the static water table (>15 feet bgs) is greater than 5 feet below the building foundation 

(slab on grade).  The predominant soil type (sandy clay) is generally considered to be “soil-like”, as defined 

by PADEP technical guidance.  As detailed in Section 4.2, the depth of utility laterals (water/sewer/gas) is 

approximately 3-4 feet bgs, which is above the static water table depth.  Furthermore, utility laterals (unlike 

mains) are often backfilled with native materials and would not be considered a preferential pathway.  

Therefore, screening with the Groundwater SHS Vapor Intrusion Screening Values (SVGW) is considered to 

be appropriate for this site.  Groundwater analytical results were below the non-residential SVGW.  Therefore, 

the indirect contact for the groundwater pathway for human receptors via inhalation is currently considered 

to be an incomplete exposure pathway for current and future land use scenarios. 

   

7.4.3.5 Direct Contact for the Surface Water   

 

In general, human health receptors to impacted surface water can occur via dermal contact, ingestion, and 

inhalation of vapors (volatilization). The nearest surface water body is the aforementioned Buffalo Creek 

located approximately 250 feet to the southwest of the source. 

 

However, the extent of unleaded gasoline constituents in groundwater has been delineated and is not likely to 

migrate beyond the property boundary at concentrations above the SHS or Chapter 93 Fish and Aquatic Life 

Criteria.  Therefore, the direct contact for the surface water pathway for human and ecological receptors is 

currently considered to be an incomplete exposure pathway. 

 

7.4.3.6  Evaluation of Ecological Receptors   

 

As per §250.311 of PA Act 2, all sites remediated to the PADEP SHS must be screened for impacts to 

ecological receptors.  However, since the SHS for petroleum compounds are generally protective for 

ecological receptors, further ecological screening is unnecessary at sites where jet fuel, gasoline, kerosene, 

#2 fuel oil, or diesel fuel are the only constituents detected on-site.  Since the regulated substance released at 

the site was unleaded gasoline, and only petroleum products were handled at the site, an ecological 

assessment is not necessary.  

 

7.4.3.7   Summary 

 

Based on the above evaluation, indirect exposure to soil contaminants via vapor intrusion appears to be the 

only potentially complete current exposure pathway.  Whether this is actually a current potentially complete 

pathway will be determined via planned soil gas sampling.   Potentially complete future pathways include: 

 

• Direct contact with soil by future site utility and construction worker receptors via incidental 

ingestion or dermal adsorption. 
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• Direct contact with groundwater via ingestion and dermal absorption through future potable well use. 

  

• Indirect contact with soil by inhalation of volatile emissions via vapor intrusion into future buildings. 

 

 

8.0 SITE CHARACTERIZATION SUMMARY 

 

During partial UST closure activities on December 21, 2016, petroleum-impacted soil was observed beneath 

both dispensers.  Heavily corroded product piping connectors were observed beneath each dispenser and was 

presumed to be the source of the petroleum release.   

 

Four soil samples were collected during the partial UST closure activities, two from below each dispenser 

island and two below two product lines.  The analytical results from the soil samples exceeded the PADEP 

SHS at the following locations: 

 

Dispenser 1 (D-1)  Naphthalene and 1,2,4-TMB 

Dispenser 2 (D-2)  1,2,4-TMB 

Line Sample 1 (LS-1) Benzene 

 

The laboratory MDL exceeded the SHS for benzene and MTBE in soil sample D-1. 

 

Findings of the site characterization include the following: 

 

• A sensitive receptor survey performed within 2,500 feet of the facility indicated that the surrounding 

area generally consists of residential homes with basements and mixed commercial properties. 

 

• According to the PaGWIS, one well is located within the search radius.  The well is located 

approximately 800 feet northwest of the site on the opposite side of Buffalo Creek.  The well is listed 

as withdrawal for domestic use with a total depth of 232 feet bgs.  Static water level is reported as 

100 feet. 

 

• Eighteen soil borings (SB-1 through SB-18) were advanced to characterize the December 2016 

unleaded gasoline release.  Six soil borings were converted into five on-site monitor wells (MW-1 

through MW-5) and one off-site monitor well (MW-6) to investigate the potential petroleum release 

at the site.  All wells were installed within the unconsolidated/weathered bedrock aquifer.   

 

• The site-specific geology was interpreted from subsurface information generated during the site 

characterization.  The lithology at and downgradient of the site consists of clay with sand ranging 

from approximately 0 to 25 feet bgs, underlain by 3 to 10 feet of sand with clay and gravel.  The sand 

with clay and gravel is underlain by weathered sandstone bedrock to boring termination at 30 feet 

bgs.   

 

• The analytical results for soil samples collected at or above the static water table during UST 

upgrade and site characterization activities were compared to the non-residential PADEP SHS.  The 

analytical results from the soil samples collected at or above the static water table exceeded the non-

residential PADEP SHS for the following: 
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• Benzene in one soil sample (LS-1/3’)  

• Naphthalene in one soil sample (D-1/2’)    

• 1,2,4-TMB in seven soil samples (D-1/2’; D-2/2’; SB-1/11-13’; SB-13/15-17’; SB-15/2-4’; 

SB-15/7-9’; and SB-17/11-13’)  

  

The laboratory MDL exceeded the PADEP SHS for benzene and/or MTBE in the following or soil 

samples: D-1/2’; SB-13/15-17’; SB-15/2-4’; and SB-17/11-13.  All other COCs at all remaining soil 

borings were less than the PADEP SHS. 

 

• The volume of petroleum-impacted soil is difficult to estimate but was conservatively calculated at 

approximately 629 yd3 (approximately 944 tons).  

 

• Aquifer slug testing was performed to determine hydraulic conductivity values in the 

unconsolidated/weathered bedrock aquifer.  The slug test results indicated that the average hydraulic 

conductivity was 0.6015 feet/day. 

 

• Groundwater was encountered within the unconsolidated shallow aquifer at depths ranging from 

15.80 feet below TOC in MW-6 to 23.83 feet below TOC in MW-5.  Based on the groundwater 

elevation data for monitor wells MW-5 (764.67 ft-msl) and MW-2 (764.58 ft-msl), the calculated 

horizontal hydraulic gradient in the unconsolidated shallow aquifer across the site is approximately 

0.001 feet/feet.  The apparent groundwater flow direction in the shallow aquifer is to the west.  

   

• Analytical groundwater results from the most recent sampling event conducted on February 25, 2019 

indicated naphthalene periodically exceeds the PADEP SHS in MW-2.  All other regulated unleaded 

gasoline parameters are below the PADEP SHS in all site wells.   

 

• The following potentially complete exposure pathway exists for current human receptors at the site: 

indirect contact with soil by inhalation of volatile emission via vapor intrusion into buildings.  

However, remedial actions are planned that will mitigate this potentially complete exposure pathway.  

 

• The following potentially complete exposure pathways exist for future receptors at the site:  

 

o Direct contact with soil by future site utility and construction worker receptors via incidental 

ingestion or dermal adsorption. 

 

o Direct contact with groundwater via ingestion and dermal absorption through future potable 

well use. 

 

o Indirect contact with soil by inhalation of volatile emissions via vapor intrusion into future 

buildings. 

 

 

9.0 REMEDIAL ACTION EVALUATION AND GOALS 

 

Letterle evaluated potential remedial options suitable for the Radhe site.  The options considered are those 
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regarded to be most effective based on known site conditions, remedial objectives, current regulations as 

outlined in the Corrective Action Process Regulations (Pennsylvania Code Chapter 245) and Pennsylvania 

Act 2 (Pennsylvania Code 250), anticipated implementation and operation costs, and the estimated time 

required to accomplish the remedial goals. 

   

Many remedial options are potentially capable of having some positive effect in reducing the current 

unleaded gasoline concentrations in soil or groundwater at this site.  However, many of the remedial options 

alone are not likely to attain the PADEP SHS for soil and groundwater in a timely or cost effective manner, 

if at all.   Similar limitations are present with remedial options that generally address only one media such as 

soil vapor extraction (SVE) and groundwater extraction (i.e., “pump and treat”).  The single media remedial 

options will not be considered since soil and groundwater currently exceed the applicable PADEP Statewide 

Health Standards at the site; however, testing of these technologies can provide data that is used in remedial 

technology design. 

 

To facilitate evaluation of multiple remedial approaches, the initial set of technologies was arranged into 

broad categories (e.g. Institutional Controls) and subcategories (e.g. Deed Restrictions) where the specific 

technologies were evaluated within the appropriate subcategory.  Tables 7 and 8 identify the categories and 

potential remedial technologies considered for soil and groundwater, respectively, and the rationale for 

retaining technologies for further consideration.    

 

Based on the factors described above, the remedial options evaluated for the Radhe site include the 

following: 

 

• Institutional and/or Engineering Controls (applicable to sites seeking to attain PADEP’s site-

specific remedial standards) 

• Monitored Natural Attenuation (MNA) 

• Enhanced In-Situ Bioremediation 

• In-Situ Adsorption  

• Soil Vapor Extraction 

• Limited Soil Excavation 

 

9.1 Institutional and/or Engineering Controls 

 

A land use risk strategy refers to the management of risks through the control of current and future use of 

real property.  Land use controls include both institutional and engineering controls, which restrict the use of, 

or limit access to, real property to prevent or reduce risk to human health and the environment or to safe 

guard the integrity of the remedy.  

 

Institutional controls include legal mechanisms such as restrictive covenants, negative easement, equitable 

servitudes, and deed notices, and administrative mechanisms such as notices, adopted local land-use plans 

and ordinances, construction permitting, and other existing management systems to ensure compliance with 

land-use restrictions. 

 

Engineering controls include a variety of physical mechanisms to contain or reduce contact with 

contamination or physical barriers to limit access to the property such as capping systems, fencing, grating, 

or signs. 
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The use of institutional controls and/or engineering controls at the site may be a viable remedial technology, 

but is not currently a favorable option for the property owner at this time, who is pursuing PADEP’s non-

residential SHS cleanup standard (the owner’s cleanup goals would need to be relaxed in order to implement 

institutional or engineering controls). 

 

9.2 Monitored Natural Attenuation 

 

MNA is a remediation method that relies on natural attenuation mechanisms to degrade and reduce 

concentrations of constituents of concern in groundwater.  The natural processes involved are physical, 

chemical, and biological in nature such as dispersion, dilution, volatilization, sorption, and biodegradation.  

Biodegradation is the process that accounts for the majority of mass removal and associated concentrations 

reduction for constituents of concern.  The objective of MNA is to employ natural physical, chemical, and 

biological processes such as dispersion, dilution, volatilization, sorption, and biodegradation to degrade and 

reduce unleaded gasoline parameters in the groundwater below the PADEP SHS.   

 

The results of groundwater field parameter readings obtained from all site monitor wells on February 25, 

2019 are as follows: 

 

• Temperature ranged from 3.26 o C (MW-1) to 9.98 o C (MW-4); 

• Conductivity ranged from 1.130 mS/cm (MW-4) to 3.058 mS/cm (MW-5); 

• DO ranged from 0.37 mg/l (MW-2) to 2.57 mg/l (MW-4); 

• TDS ranged from 736 mg/l (MW-4) to 1,987 mg/l (MW-5);  

• pH ranged from 7.02 (MW-5) to 8.36 (MW-1); and 

• ORP ranged from –148.0 mV (MW-2) to 70.0 mV (MW-5). 

 

Field screened parameter readings for all monitor wells are summarized on Table 5.  Overall, dissolved 

oxygen is generally present in groundwater at low concentrations indicating anaerobic conditions, with the 

exception of MW-4. Groundwater pH is slightly basic to neutral throughout the site.  ORP readings generally 

indicate oxidizing conditions at the site, except in monitor wells MW-1 and MW-2.  Field TDS readings 

indicate an average total dissolved solids concentration of 1,097 mg/l. 

 

MNA is currently considered to be a viable remedial strategy due to the limited areal extent of subsurface 

impact and relatively low concentrations of naphthalene, and will be further evaluated during future 

groundwater sampling events. 

 

9.3 Enhanced In-Situ Bioremediation 

 

Enhanced in-situ bioremediation is a technology that utilizes indigenous microorganisms within the 

subsurface in combination with supplemental added amendments to breakdown complex compounds into 

simpler, non-toxic compounds without removal of aquifer material. The objective of enhanced in-situ 

bioremediation at the site is to stimulate the growth and reproduction of indigenous microorganisms to 

enhance biodegradation of captured dissolved-phase petroleum hydrocarbon constituents in the saturated 

zones.  Enhanced in-situ bioremediation is typically active in the subsurface for a much greater time, when 

compared to other direct chemical injection methods. 
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For biodegradation to occur in the subsurface environment, the following basic components are necessary: 

 

• Appropriate microbial population that are able to degrade petroleum products; 

• Carbon source for energy; 

• Presence of suitable electron acceptors (i.e. DO, nitrate, sulfate, etc.); 

• Nutrients for bacteria growth (nitrate and phosphorus); and 

• Appropriate environmental conditions for microbial activity (i.e., temperature, pH, concentration of 

pollutants, etc.) 

 

If the microbial population is not present, electron addition is not suitable for the application.  The 

stimulation of the indigenous microbial population (bacteria) and the enhancements to the above detailed 

subsurface environment are dependent on the injected materials reaching the desired treatment area, and to 

ultimately reach the microorganisms and contaminants therein. 

 

9.4 In-Situ Adsorption 

 

ISAD is the direct injection of a chemical mixture (e.g. activated carbon) into the subsurface that adsorbs 

dissolved-phase petroleum hydrocarbon constituents in groundwater and allows for long term capture.  This 

technology is highly effective at sites with low petroleum concentrations, and the chemicals can be injected 

into a source or residually impacted areas of a site.  The adsorption process requires direct contact of the 

injected material with the groundwater; therefore, direct injection into an injection well is typically the most 

viable delivery method.  

 

9.5 Soil Vapor Extraction 

 

SVE is a remediation method that consists of extracting soil vapor from the subsurface utilizing an 

appropriate vacuum blower or pump.  The goal of SVE technology at this site would be to remove adsorbed 

phase hydrocarbons from the subsurface soils to attain the PADEP SHS on-site.  The application of SVE in a 

full-scale system will facilitate the mass recovery of hydrocarbons by creating a pressure gradient toward 

each recovery well, which will in turn enhance the bio-degradation in the subsurface by the movement of air 

through the subsurface.   

 

The depth to groundwater (approximately 21 to 23 feet bgs in the area of on-site soil impacts to be 

remediated) will allow for the use of well screens in recovery wells above the water table without the use of 

groundwater drawdown by submersible groundwater pumps.  Pilot testing results should provide sufficient 

engineering data to finalize the design of a full scale continually-operating extraction system. 

 

Therefore, Letterle performed SVE system pilot testing at the site to further evaluate SVE as a potential 

viable remedial strategy for the site. 

 

9.5.1 SVE System Pilot Test 

 

Letterle performed an SVE pilot test at the Radhe Oil property on February 21 and February 22, 2019 in 

order to determine the following: 
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• Evaluate indicators to determine feasibility of the technology based on site geology and site-specific 

conditions;  

• Determine whether vapor extraction would provide a reduction of adsorbed-phase COCs;  

• Determine whether, and to what extent, groundwater mounding due to the vapor extraction would 

occur, and attempt to pattern an extraction schedule to minimize groundwater mounding at the site; 

• Characterize the airflow distribution in the subsurface including pneumatic ROI, vapor extraction 

flow rate and pressure, and extraction schedule; and, 

• Provide data to validate the design of the full-scale remedial system. 

 

The SVE pilot test involved the recovery of subsurface vapor from each of the installed vertical extraction 

wells (SVE-1 and SVE-2), while monitoring induced vacuum and vapor concentrations in surrounding vapor 

well points (MP-1 through MP-3) and monitoring wells (MW-1 though MW-6) at the site.  Recovery well 

SVE-1 was initially tested on an individual basis to obtain key design parameters and attainable vacuum 

levels.  Both extraction wells (SVE-1 and SVE-2) were then tested in combination.  Groundwater elevations 

were measured in the existing monitoring well network and evaluated for possible groundwater table 

mounding during the application of subsurface vacuum. Based on gauging data, vacuum measurements were 

collected from monitor wells with open screen intervals (depth to water below the top of screen).  The short 

term SVE pilot test was conducted over a period of approximately 2 days (approximately 6 hours per SVE 

pilot test).  

 

The following key criteria from the pilot test demonstrates that SVE is a technically feasible remedial option: 

 

• The design air extraction rate realized during the test was 6.26 scfm per foot of well screen, with an 

applied vacuum of 54 in H20, indicating suitable extraction rates. 

• The groundwater response, defined by groundwater mounding of 0.20 feet or more at a distance from 

the extraction point of at least 10 feet in multiple directions, was not observed in any monitor wells. 

A mounding distance could not be calculated from the observed results. 

• The maximum attainable vacuum realized during the extraction was near 50 in H2O, indicating that a 

regenerative blower could be used without any water entrainment into the system; 

• The pneumatic ROI, as defined by an observed vacuum of 0.10 in H2O after stabilization of the 

readings, was calculated at a distance of 50 feet (Figure 13). 

• The attainable vapor extraction rate (213 scfm) was greater than three times the subsurface pore 

volume in the impacted area, ensuring the complete removal of all subsurface vapor in one day. 

• The VOC recovery rate in the extracted vapor calculated from the analytical results was substantial 

and would likely result in contaminant reduction. 

 

9.5.2 Soil Vapor Extraction Pilot Test Summary 

 

The results of the pilot test indicate that SVE technology is a viable remedial strategy at the site. The benefits 

of this technology include a relatively small footprint for the remedial equipment and no waste water 

disposal costs. Details of the complete SVE pilot test are described in the Soil Vapor Extraction Pilot Test 

Report provided in Appendix M.     

   

9.6 Limited Soil Excavation 

 

The objective of limited soil excavation is to remove petroleum hydrocarbon impacted “source” material to 
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reduce the potential risks associated with the petroleum hydrocarbons in soil at the Radhe site and to 

accelerate the rate at which groundwater is remediated to the PADEP SHS at the site. 

 

Based on the PID readings and analytical results from the partial UST system closure and site 

characterization, petroleum-impacted soil is primarily located between the facility building and the dispenser 

island (Figure 10).  Based on the dimensions provided in Figure 10, and a broad generalization that the 

impacted soil layer is 15 feet thick (2-17 feet bgs), the volume of petroleum-impacted soil is approximately 

629 yd3 (approximately 944 tons). 

 

As previously discussed, the thickness of petroleum-impacted soil is not consistent across the site.  Shallow 

impacts (<5 feet bgs) appear to be present primarily in the dispenser area (UST closure samples) and in the 

vicinity of soil boring SB-15.  Petroleum-impacted soil at depths greater than 5 feet bgs are located in the 

vicinity of soil borings SB-1, SB-13, SB-15, and SB-17.   

 

An excavation depth of at least 17 feet bgs would be required and would likely extend from the existing 

canopy to soil borings SB-13 and SB-15.  Therefore, due to the location of the current UST system, 

dispensers, and convenience store, limited soil excavation is not currently considered to be a viable remedial 

strategy for the identified 2016 release at the site.   

 

 

10.0 CONCEPTUAL REMEDIAL STRATEGY 

 

The targeted goal of the remedial strategy at this site is the attainment of the PADEP SHS for used aquifers 

at a non-residential property with a TDS concentration of less than or equal to 2,500 mg/l. The findings of 

the site characterization indicated that the remedial action goal has not currently been achieved. 

 

Therefore, based on the extent of petroleum-impact to the soil; the geologic lithology immediately beneath 

the site; and pilot testing results; SVE combined with a dual ISAD/enhanced in-situ bioremediation 

technology was determined to be the most technically feasible and cost-effective remedial strategy to achieve 

the goals of the remedial action in a timely manner.  Components of this remedial strategy are detailed in the 

following sections. 

 

10.1 Soil Vapor Extraction 

 

10.1.1 SVE Remediation Well Layout 

 

A Remedial System Design Report is included in Appendix N.  The number of SVE recovery wells 

necessary to encompass the unleaded gasoline impacted area of the site was determined based on the 

pneumatic ROI of 50 feet, calculated during the pilot test.  The complete SVE system is designed to extract 

simultaneously from the two existing vertical SVE recovery wells: 

  

• Recovery well SVE-1 was installed in the area of on-site soil impacts to be remediated, 

approximately 15 feet west of the former north dispenser (Figure 10); and  

• Recovery well SVE-2 was also installed in impacted soil area, approximately 5 feet south of the 

former north dispenser (Figure 10).   
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After boring advancement to the final depths, wells were constructed per the following specifications: SVE-

1 and SVE-2 are constructed of 4-inch PVC with a screened interval from 3 to 20 feet bgs.   

 

10.1.2 SVE Remedial System 

 

The SVE system will achieve pneumatic influence of the impacted areas by developing a sufficiently large 

ROI to remediate the contaminant vadose zone.   

 

The SVE system will apply vacuum to the two SVE wells continuously (due to the length of screen in each 

well). The design and equipment sizing is based on the pilot test results and the friction losses in piping to 

the furthest SVE-2 well around the building.  

 

Groundwater will not be recovered during the remediation process; however, any moisture extracted by the 

SVE blower from the recovery wells to the equipment compound will be collected in an AWS.  If the AWS 

becomes full, a high-level switch will activate a transfer pump to remove and pass the groundwater to an 

onsite storage tank. The collected water will be removed by a licensed disposal company. A high-level float 

in the tank will shut the system down if it becomes full. The recovered vapor stream will be directed from 

the blower through a vapor treatment system of activated carbon prior to atmospheric discharge.   

 

10.1.3 SVE System Equipment Specifications 

 

10.1.3.1  Regenerative Vacuum Blower 

 

A regenerative vacuum blower with a 10-hp XP motor will provide the vacuum application to the 

subsurface.  Based on pilot test data and additional friction losses, the vacuum blower will be operated to 

provide a total flow rate of 213 scfm at 64 in H2O.  The operational requirements for this system are 60-Hz, 

three-phase, 230-volt power with a running 28-ampere requirement. 

 

10.1.3.2  AWS 

 

If moisture is removed by the SVE blower, it will collect in an AWS.  The AWS is a steel tank configuration 

that will create a reduction in fluid velocity and allow sufficient residence time for the separation of water 

and vapor.  Air within the AWS will be discharged through the top of the unit, while water collects at the 

bottom.  A water level sensor installed within the AWS unit will serve as a fail-safe for the entire system, 

should water levels rise too high in the tank. 

  

10.1.3.3  Vapor Phase Granular Activated Carbon 

 

The vapor treatment system will consist of two 600-pound vapor-phase GAC units.  The 600 pound vapor-

phase GAC units are rated for a maximum pressure of five psi and a maximum airflow rate of 600 scfm. 

 

The GAC units will be connected in a series arrangement.  The primary GAC unit will reduce hydrocarbon 

concentrations in the vapor stream to nominal levels.  The secondary GAC unit will eliminate any residual 

concentrations prior to final discharge.  Analytical results from the primary unit that exceed 50% of the 

influent hydrocarbon concentrations will indicate breakthrough of the primary GAC unit.  Upon 

breakthrough, the secondary GAC unit will be moved to the primary position and the spent GAC unit will be 
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replaced with regenerated carbon.  The spent GAC will be removed from the site for regeneration.   

 

10.1.4 SVE Remediation System Construction 

 

The treatment system will be installed within an enclosed 8 feet by 16 feet by 8 feet high trailer staged at the 

site.  The trailer will house the influent SVE manifold including vacuum gauges, flow meters, and all 

associated valves and piping, an AWS, and the vacuum blower.  The control panel will be mounted to the 

outside front of the trailer wall.  The two vapor GAC units will be placed adjacent to the enclosure. 

 

A SVE intake manifold will be constructed inside the enclosure to facilitate system adjustments and 

monitoring.  Valves will be installed on the individual extraction lines to allow for separate vacuum 

adjustments in each well.  A vacuum gauge will be mounted on the intake manifold to monitor applied 

vacuum.  

 

The vapor flow will be calculated using manufacturer blower curves.  Fault controls and probes will be 

installed to protect the remediation system from overfills and failures.  The entire system will be protected by 

an electronic control system that will de-energize the system in the event of a fault or malfunction.  The 

system controls will be included in a control panel enclosure, placed on the outside of the enclosure.  

 

The trailer will be staged along the western edge of the Radhe property and will be insulated and heated to 

protect the remediation system from freezing during cold weather. A fenced area surrounding the 

remediation trailer will be constructed to accommodate the system.  The fenced area will be approximately 

24 feet by 12 feet in size and consist of an 8-foot high privacy fence with an access gate.   

 

The SVE wells will be connected to the recovery system via subsurface extraction piping installed within a 

trench from the wells to a location near the western corner property boundary.  The SVE piping will consist 

of two-inch diameter schedule 40 PVC, which will be individually connected to each recovery well.  

Construction-grade 2B-washed stone will be installed around the subsurface piping and completed in lifts to 

the existing surface grade.  Manholes will provide access to the wells and piping. The piping laterals will be 

installed at a depth of 3 feet bgs to the proposed trailer location. A well vault will be installed at the trailer 

location, where the subsurface piping will be connected to the treatment trailer.   

 

10.1.5 SVE Remediation System Controls and Recording Devices 

 

The vapor flow will be calculated using manufacturer pump curves.  Fault controls and probes will be 

installed to protect the remediation system from overfills and failures.  The entire system will be protected by 

an electronic control system that will de-energize the system in the event of a fault or malfunction.   

 

The remedial system will be equipped with a wireless remote access system for PLC based control systems 

that includes a P & ID user interface that will display status of all inputs, outputs and alarms and will allow 

for Hand/Off/Auto (HOA) control of all motors, valves or other auxiliary outputs. The system will be 

accessible from any computer or mobile device with access to the internet.  Full access includes the remote 

reset of alarms, remote shutdown and restart. The system will also have datalogging capabilities. The PLC 

control will be assembled inside a NEMA4 weather-tight box per UL698A Listing (Industrial Control Panels 

relating to Hazardous Locations). Each motor and/or device will be controlled via HOA switch located on 

the HMI screen.  A non-resettable hour meter for each motor will be programmed into the HMI to account 
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for cumulative run times.  Each motor will be controlled by a manual IEC motor starter with lock out/ tag 

out switch lever.  Signal from system control devices such as floats and switches will be processed as 

Intrinsically Safe (low voltage). 

 

The system status can be accessed remotely via a computer.  The remote access will provide different access 

levels based on user login information. System alarms will be locally audible and notifications will be sent 

remotely via text and email. A billing arrangement will be established with the system equipment 

manufacturer to provide remote PLC access. 

 

10.1.6 SVE Remediation System Permitting 

 

Groundwater and soil gasoline remediation activities have been listed as exempt from permitting by the Air 

Quality Division of PADEP under 25 PA CODE 127.14(8).  Exemption status does require treatment of 

discharge to the air of less than one ton per year of total C4-C12 hydrocarbons.  Vapor phase carbon removal 

efficiency will be monitored on a monthly basis to ensure that the treatment units are removing hydrocarbons 

in accordance with discharge limits set by the PADEP.  Quarterly vapor samples (influent, midfluent, and 

effluent) will be collected to further verify vapor-phase GAC efficiency and to determine carbon 

consumption rates.  The vapor samples will be analyzed for total TPH C4-C12, and BTEX and MTBE 

hydrocarbons by USEPA modified Method 18 and 24.  

 

Mechanical work needed to implement the system installation will conform to all applicable state and local 

codes.  The electrical compound will be classified as a Class I, Division II hazardous and explosion proof 

area and comply with state, local and the National Electric Code.  Additionally, structural components will 

be constructed as to comply with local and International Building Codes.  A building permit will be 

obtained, if necessary, from the Borough of Freeport for the placement of a remediation enclosure and the 

completion of site excavation and construction activities. 

 

10.1.7 SVE Remediation System Installation 

 

All remediation system installation work will be performed in accordance with standard and accepted 

engineering and construction practices.  Prior to any intrusive work at the property, Pennsylvania One Call 

will be contacted for public utility mark-out service.  The service will locate public utilities (i.e., electric, 

natural gas, municipal water, and telephone) along the property boundaries of the site. 

 

Orientation of field personnel will consist of an on-site project briefing for each field team member to review 

health and safety requirements, QA/QC protocols, and field procedures. The contractors involved in field 

activities will also participate in on-site briefings before beginning the fieldwork. Before initiating field 

activities, field personnel will perform a reconnaissance of the work areas.  

 

10.1.7.1 Trenching 

 

Prior to trenching, the excavation contractor will establish staging areas for the excavation debris and a 

decontamination area.  The staging and decontamination areas will be located in an area acceptable to the 

property owner.  

 

Petroleum-impacted soil exists at depths less than 3 feet bgs both in the vicinity of the former dispenser area 
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and likely near soil borings SB-13 and SB-15.  Petroleum-impacted soil may be encountered during 

installation of subsurface components for the proposed SVE system.  While the trenching is being excavated, 

Letterle will inspect the soil and collect samples from the excavation area for petroleum hydrocarbon field 

screening.  Field screening will be performed by headspace analysis methods using a PID.  Letterle will 

attempt to remove any localized petroleum-impacted soil encountered at depths less than 3 feet bgs during 

trenching, based on PID readings greater than 50 ppm.   

 

10.1.7.2 Soil Disposal  

 

As detailed in Appendix N, the trench will ultimately be backfilled with gravel.  Therefore, segregation of 

the petroleum-impacted soil from “clean” soil encountered during trenching will not be necessary.  If 

localized petroleum-impacted soil is encountered beyond the trenching footprint, efforts will be made to 

segregate the petroleum-impacted soil from “clean” soil encountered during excavation.   

 

Petroleum-impacted soil will be temporarily stockpiled on-site pending disposal at a landfill within 90 days. 

The stockpile will be staged on and covered with 6-mil plastic.  Appropriate waste disposal samples will be 

collected from the stockpile and submitted for laboratory analysis.  

 

10.1.8 SVE Remediation System Schedule 

 

Construction of the SVE remediation system will commence once this RAP is approved by the PADEP.  The 

following schedule (in weeks after initiating RAP implementation) will be adhered to as much as possible, 

assuming that the RAP is approved by the PADEP by July 31, 2019.   

 

ACTIVITY        SCHEDULE  

 

• SVE Well Installation      - Completed 

• Permitting with Freeport Borough / EPA   - 2 weeks 

• System Subsurface Piping Installation    - 8 weeks 

• System Equipment Procurement and Installation   - 12 weeks 

• Soil Disposal from Trenching      - within 90 days after trenching 

• SVE System Startup      - 16 weeks 

 

10.1.9 SVE Remediation System Start-Up and Troubleshooting 

 

Following remediation system construction and installation activities, a system start-up and shakedown test 

will be performed.  At this time, all equipment fail-safes will be checked for proper operation.  In addition, 

the general operating components will all be checked to verify that the system is performing within the 

proper operating range, and under normal vacuum and flow for which it was designed.  This effort will 

include system adjustments, modifications, and troubleshooting to establish effective remediation system 

operation. 

 

10.1.10 SVE Operation and Maintenance 

 

System O&M visits will be performed to maintain the system in proper working order, assist in determining 

various system operating parameters, and provide the necessary information to make system adjustments.  
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The system operational parameters (applied vacuum and vapor flow rates) will be monitored and adjusted to 

maximize hydrocarbon recovery.  Performance of the SVE blower and the vapor GAC units will be 

monitored closely to optimize the operation of the remediation system. 

 

Following system activation, site visits will be performed on a weekly basis for the first month of system 

operation.  After the first month of O&M, site visits will be conducted at least once per month (or more 

depending on telemetry-triggered events) to monitor operating conditions of the remediation system, adjust 

and maximize the operating efficiency, and to collect soil vapor discharge compliance samples.  System 

performance data will be monitored for reporting and performance assessment purposes.  All O&M activities 

will be performed in accordance with standard operating procedures and health and safety guidelines.   

 

Field service personnel will perform preventive maintenance tasks during O&M visits to minimize 

involuntary system shutdown.  These preventive maintenance tasks include (but are not limited to) cleaning 

remediation equipment (such as the filters and level probe) before shutdown occurs, emptying the storage 

tank, and periodically overseeing the change-out of the vapor-phase GAC units.  Preventive maintenance 

activities will ensure that the remediation equipment operates efficiently and effectively to minimize 

equipment failure.  

 

Potential problems will be evaluated by tracking system performance information such as flow rates, 

pressures, vacuums, motor amperage, and motor cycling.   This information will be collected during regular 

site visits, which will be performed at least monthly to minimize system downtime.  The system status will 

be tracked via field notes.  System fail-safes that will deactivate the system will be connected to a control 

panel with warning light capabilities. 

 

10.1.11 Engineering Evaluation 

 

During a project update in April 2019, the PADEP specifically requested that an evaluation of the SVE 

technology and overall progress toward remedial action completion be performed within two years following 

system startup.  Therefore, annual engineering evaluations will be performed over the anticipated system 

operation period of two years.  The evaluations will be provided in a corresponding RAPR and will include a 

summary of operational data reported over the previous quarters of operation (Section 10.4), a discussion of 

mass recovery progress, and an evaluation of system runtime and performance.  The first annual engineering 

evaluation will recommend whether a soil attainment demonstration (SRSS) should be attempted based on 

vapor sampling results, PID readings, and mass recovery calculations.  The SRSS will be conducted no later 

than 45 days following the completion of 2 years of system operation.  If SRSS results indicate overall 

concentration trends in soil have not been significantly decreased, then a Revised RAP may be required.  

 

In addition, recent groundwater analytical results indicate naphthalene concentrations exceed the PADEP 

SHS in MW-2.  Implementation of the proposed SVE system is anticipated to remove petroleum-impacted 

source material and reduce contaminant loading into the groundwater plume.  Additional remedial actions 

are planned to address the naphthalene concentrations detected in groundwater, as detailed in Section 10.2.  

If naphthalene concentrations continue to exceed the SHS following the second annual engineering 

evaluation, remedial augmentations may be considered.  
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10.2 ISAD / Enhanced In-Situ Bioremediation 

 

10.2.1 PetroFix™ Description 

 

Letterle has elected to implement a combination of ISAD and enhanced in-situ bioremediation technologies 

at the site using PetroFix™, which is manufactured by Regenesis®, of San Clemente, California.  This safe 

and effective technology works with the PetroFix Design Assistant®, an online design tool that enables users 

to individually tailor their site designs and self-apply PetroFix™, which has two functions:  

 

• Removal of hydrocarbons from the dissolved phase by adsorption to activated carbon particles  

• Stimulation of hydrocarbon biodegradation by adding electron acceptors  

 

PetroFix™ is a highly concentrated water-based suspension consisting of micron-scale (1-2 microns) 

activated carbon and bio-stimulating electron acceptors. The activated carbon adsorbs and captures 

dissolved-phase petroleum hydrocarbon constituents in groundwater while the electron acceptors provide 

bio-stimulation to degrade concentrations.  The formulation consists of both slow and quick-release 

inorganic electron acceptors using a blend of nitrate/sulfate and/or sulfate salts.  Research has shown that 

petroleum hydrocarbons can be efficiently degraded in anaerobic environments by syntrophic processes, or 

the symbiotic relationships between microorganisms.  The addition of these particular electron acceptors 

does not result in the direct increase of dissolved oxygen (DO) content in the groundwater like many 

chemical oxidants and can be highly effective when remediating areas with low concentrations of dissolved-

phase petroleum hydrocarbon constituents. 

 

10.2.2 Injection Permitting 

 

Letterle will obtain a UIC permit from the USEPA in accordance with 40 CFR 146.5.  In Pennsylvania, the 

application of PetroFix™ would be classified as a Class V-Aquifer Remediation Well.  Letterle will 

maintain the permit and comply with all rules and regulations set within during the injection period.  The 

turnaround time for approval of injection permits is relatively short (within 30 days). 

 

10.2.3 Pre-Injection Monitoring 

 

Approximately ½-hour prior to the injection event, depth to groundwater will be measured using an 

electronic interface/water level probe accurate to the nearest 0.01 foot. Measurements will be collected at 

monitor wells MW-1, MW-2, and MW-6 to provide a baseline groundwater elevation within each monitor 

well.   

 

Approximately 1-month prior to the injection, a routine quarterly groundwater monitoring event will be 

conducted at the site, as detailed in Section 10.3.  Laboratory analytical results and field-screened parameters 

collected from monitor wells during the event will serve as a baseline when evaluating PetroFix™ 

effectiveness.   

 

10.2.4 Injection Methodology 

 

The PetroFix Design Assistant® was used to design an injection plan, which consisted of a series of four 

injection points (IPs) in the vicinity of monitor well MW-2.  A copy of the design spreadsheet is included in 
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Appendix O. The PetroFix™ injection will be completed within 8 weeks after initial RAP implementation.  

 

Before the on-site injection, Letterle will contact Pennsylvania One Call and perform an on-site utility 

markout using line locating equipment.  The injection locations will be marked with white paint.  Four IPs 

will be advanced  using a track-mounted Geoprobe®  with 1.5-inch O.D./0.625-inch I.D drive rods to depths 

of 22-30 feet bgs.  The IPs will be spaced approximately 6 feet apart (Figure 14).  Procedures will be taken 

to ensure the IPs remain vertical during advancement.  After the drive rods have been pushed to 30 feet bgs, 

the rod assembly will be withdrawn approximately 2 feet, and the application of PetroFix™ will commence 

through an injection tool mounted on the end of the drive rods.  The injection tool provides horizontal 

dispersion of the injection materials in all directions. 

 

The PetroFix™ volume per point will be 10.2 gallons, mixed with 1 gallon of electron acceptors and 

approximately 220 gallons of water in a grout mixer for at least 5 minutes until a homogenous mixture is 

formed.  After mixing, the solution will be immediately injected into the subsurface.  A pneumatic 

Geoprobe® piston pump will be used to provide a pulsating pressure gradient to inject the material 

horizontally into the subsurface soils.  The drive rods will be slowly withdrawn at 2-feet intervals while the 

PetroFix™ injection progresses.  The design volume of PetroFix™ will be pumped into the aquifer across 

the desired vertical treatment interval (22-30 ft bgs). Injection pressures and flow rates will be monitored and 

recorded during the event.   

 

Based on previously collected site characterization data, the static water table at MW-2 is located within 

highly weathered sandstone, at depths ranging from approximately 22-24 feet bgs.  During drilling at SB-

7/MW-2, split spoon samples were successfully collected to the final extent of the boring (30 ft).  It is 

therefore assumed that the formation will accept the PetroFix™ application via Geoprobe™ borings.  

However, the installation of injection wells may be necessary if injection pressures are too high and the 

formation will not accept the designed injection volume. 

 

10.2.5 Injection Performance Evaluation 

 

In order to evaluate the physical effects of injection, depth to groundwater measurements will be collected 

from monitor wells MW-1, MW-2, and MW-6 during the application.  The data will provide an indication of 

the radius of influence (ROI) for the treatment.  To ensure adequate ROI around the injection point, the 

following indicators will be measured incrementally for change: 

 

• Greater than 0.1 feet rise in groundwater levels at MW-2 

• Presence of black PetroFix™ coloration in the groundwater at MW-2  

 

Evidence of the preceding criteria will confirm injection influence.  Post-injection monitoring will include 

weekly monitoring for the presence of PetroFix™ at MW-2, for a period of one month.  In addition, pre-

injection monitoring data will be compared to post-injection groundwater monitoring data (Section 10.3) to 

evaluate naphthalene concentration trends and overall remedial performance.  

 

10.3 Groundwater Monitoring and Schedule 

 

Groundwater quality will be monitored on a quarterly basis using the site monitor wells so that remedial 

performance can be evaluated.  Groundwater samples will be collected from POC wells MW-2, MW-3, and 
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MW-4 and the remaining site monitor wells MW-1, MW-5, and MW-6, and analyzed for unleaded gasoline 

parameters (BTEX, MTBE, cumene, naphthalene, 1,2,4 TMB, and 1,3,5 TMB) via USEPA SW-846 Method 

8260B.  

 

In addition, groundwater samples collected from MW-1 through MW-6 will also be field screened for natural 

biodegradation indicator parameters (Table 5): 

  

• Conductivity  

• ORP  

• Temperature  

• pH   

• DO  

• TDS 

 

A groundwater attainment demonstration will commence once naphthalene concentrations in MW-2 have 

decreased below the SHS.  The attainment demonstration is further described in Section 11.2.  If naphthalene 

concentrations have not decreased below the SHS within 6 months following the injection, a second 

PetroFix™ application will be performed.  

 

10.4 Reporting 

 

In accordance with 25 Pa. Code §245.312(b), Letterle will prepare quarterly RAPRs describing site activities. 

The RAPRs will include data on the operation of the remediation system, site data, and a narrative description 

of site conditions and findings. Data tables summarizing petroleum compound concentrations and analytical 

results from groundwater sampling will be included.  Site-specific data trendline hydrographs and Mann-

Kendall statistical tests will be completed and discussed as needed, and appropriate figures will be prepared 

to illustrate site conditions.  

 

Each quarterly RAPR will include at a minimum:  

 

• A summary of the activities conducted at the site and remedial progress made during the quarter. 

• Evaluation of system performance and system optimizations performed. 

• System operational data, including applied vacuum, flow rates, PID readings, laboratory analytical 

results for vapor samples, and mass recovery calculations. 

• Operational time logged by system instrumentation (hour meter and totalizer). 

• If system operational time falls below 85%, documentation of operation problems and steps taken to 

correct the problems. 

• Tabulated data collected from the monitor wells documenting the depth to groundwater and 

thickness of any free product encountered. 

• At least one groundwater elevation contour map depicting a professional interpretation of 

groundwater flow direction. 

• Tabulated historical quantitative groundwater analytical results including results from the current 

quarter. 

• Current quarter laboratory analytical reports. 

• One site-wide isoconcentration contour map for each compound detected in any one well above the 

PADEP SHS during the quarter. 
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• For each well exceeding the PADEP SHS, a graphical depiction of historical key contaminant 

concentrations and groundwater elevations to provide an assessment of correlations between 

fluctuating water levels/precipitation events and contaminant concentrations.  

• For each well exceeding the PADEP SHS, ccompletion of Mann-Kendall statistical testing will be 

performed to determine whether site data indicates a decreasing trend, an increasing trend, or no 

reliable trend starting 4 quarters after startup. 

• Discussion of the data to offer an updated assessment on whether the contaminant plume at the site is 

stable, shrinking, or expanding. 

• Treatment and disposal documentation for waste generated or transported off-site for proper disposal 

during the quarter. 

• A seal by a Professional Geologist registered in the Commonwealth of Pennsylvania. 

 

 

11.0 DEMONSTRATION OF ATTAINMENT 

 

11.1 Soil Attainment 

 

Demonstration of attainment of the PADEP Statewide Health Standards for soil will be determined through 

evaluation of existing soil data and/or confirmatory sampling following the completion of remedial actions at 

the site.  Soil sampling will be performed in accordance with PADEP Act 2 requirements for SRSS and the 

analytical data will be statistically evaluated using one of the methods indicated in 25 Pa Code Chapter 250 

(Act 2).  The soil attainment area selected for SRSS will be based on the impacted soil area identified in 

Figure 10. 

 

11.2 Groundwater Attainment 

 

Demonstration of attainment of the PADEP SHS for groundwater will be determined by eight quarters of 

groundwater sampling where results are below the SHS in POC monitor wells MW-2, MW-3, MW-4, and 

off-site well MW-6.  Following demonstration of attainment of the PADEP SHS for groundwater by eight 

consecutive quarters of post-remediation groundwater monitoring, all site monitor wells will be abandoned 

in accordance with Pennsylvania well abandonment requirements. 

    

11.3 Vapor Intrusion Attainment 

 

Demonstration of attainment of the PADEP IAQ Standards will be determined by collecting two rounds of 

soil gas samples from a vapor monitoring network, to be installed at the site.  The soil gas samples will be 

collected in accordance with the PADEP IAQ guidelines.  The SVE remedial technology is anticipated to 

mitigate and render any potential vapor intrusion pathways incomplete.  Therefore, soil gas sampling will be 

conducted during the post-remediation monitoring period, unless an alternate timeframe is requested by 

PADEP.  The methodology and investigative results will be included a corresponding RAPR.   
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12.0 SITE CLOSURE 

 

12.1 Remedial Action Completion Report 

 

In accordance with the requirements of 25 Pa. Code § 245.312, the Pennsylvania Land Recycling and 

Remediation Standards Act (Act 2) and § 245.313 of the CAP, Letterle will prepare a RACR describing site 

activities.  The RACR will include a narrative description of site conditions, a summary of site 

characterization and remedial actions, and demonstration of soil and groundwater attainment.   

 

The RACR, sealed by a Professional Geologist registered in the Commonwealth of Pennsylvania, will also 

include tabulated historical quantitative groundwater analytical results including depth to groundwater and 

thickness of any LNAPL encountered at the site.  Appropriate figures will be prepared to illustrate site 

conditions consisting of at least one groundwater elevation contour map depicting a professional 

interpretation of groundwater flow direction.  The RACR will be submitted to the PADEP following eight 

consecutive quarters of groundwater monitoring within the POC wells. 

 

12.2 Monitor Well Abandonment and Site Restoration 

 

Following demonstration of attainment of the PADEP SHS for soil by statistical analysis and groundwater 

by eight consecutive quarters of groundwater monitoring within the POC wells and the PADEP approval of 

the RACR, all site monitor wells and vapor monitor points will be abandoned in accordance with the 

Pennsylvania well abandonment requirements.  Monitor well abandonment and site restoration activities will 

be coordinated with the property owner to ensure there are minimal business disruptions. 

 

Prior to abandonment, all wells will be investigated to determine their condition, the details of construction; 

and whether or not any obstructions exist that will interfere with the filling and sealing process. Any 

obstructions will be removed by cleaning out the hole if possible. 

 

Well abandonment will be performed by removing the well casing and screen (whenever possible) and 

grouting the borehole with a cement and bentonite mixture (grout) to the ground surface.  During the 

abandonment activities, the existing concrete pad and manhole will be removed and discarded, where 

possible. The former well locations will then be finished to the ground surface with asphalt. Well 

abandonment forms will be completed and filed with the PADEP. 

 

 

13.0 REFERENCES 

 

The Geology of Pennsylvania, Shultz, C. H., Pennsylvania Geological Survey and Pittsburgh Geological 

Society, 1999 

 

Groundwater, Freeze, R.A. and Cherry, J., Prentice-Hall, 1979 

 

Land Recycling Program Technical Guidance Manual for Vapor Intrusion into Buildings from Groundwater 

and Soil under Act 2, January 18, 2017  
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Pennsylvania Code, Chapter 245 (Storage Tank and Spill Prevention Program), 1993 

 

Pennsylvania Code Chapter 250 (Pennsylvania Land Recycling and Environmental Remediation Standards 
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Pennsylvania Land Recycling and Environmental Remediation Standards Act (Act 2) Guidance Manual, 

December 1997, amended June 2002 

 

Underground Storage Tank Closure Report, Letterle, January 2017 
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Sample ID Date
Depth (ft-

bgs)
PID (ppm)

Benzene 

(µg/kg)

Toluene 

(µg/kg)

Ethylbenzene 

(µg/kg)

Xylene       

(µg/kg)

MTBE 

(µg/kg)

Cumene 

(µg/kg)

Naphthalene 

(µg/kg)

1,2,4-

TMB 

(µg/kg)

1,3,5-

TMB      

(µg/kg)

D-1/2' 12/21/16 2 525 <2,650 13,600 40,200 352,000 <2,650 6,820 30,200 180,000 82,400

D-2/2' 12/21/16 2 572 <258 19,200 19,700 124,000 <258 4,190 8,770 72,300 23,600

LS-1/3' 12/21/16 3 145.8 2,230 716 8,220 4,040 <261 1,930 3,990 785 <261

LS-2/3' 12/21/16 3 3.3 <5 <5 <5 <14.9 <5 <5 <5 <5 <5

500 100,000 70,000 1,000,000 2,000 2,500,000 25,000 35,000 210,000

130 44,000 46,000 990,000 1,400 2,500,000 25,000 35,000 210,000

Notes:

MTBE methyl tertiary-butyl ether µg/kg micrograms per kilogram

TMB trimethylbenzene ft-bgs feet below ground surface

ppm parts per million NOC Not of Concern

MSCs - Medium Specific Concentrations are designated as PADEP Statewide Health Standards for a non-residential used aquifer.

VIsoil - Soil Statewide Health Standard Vapor Intrusion Screening Values (as per January 2017 guidance)

Shaded cells indicate an exceedance of the MSCs

January 18, 2017 PADEP Non-Residential VI Screening 

Values (Svsoil)

PADEP Non-Residential Statewide Health Standards-MSC's

Freeport, Pennsylvania  16229

TABLE 1

SOIL ANALYTICAL DATA - PARTIAL UST CLOSURE 

Superior - Radhe Oil 

222 Buffalo Street

1  of  1



Monitor 

Well

Soil 

Boring

Date 

Installed

Well Depth          

(feet bgs)

Screen Interval        

(feet bgs)

Well 

Diameter 

(inches)

Borehole 

Diameter 

(inches)

Top of PVC 

Casing 

Elevation (feet-

msl)

Ground 

Surface 

Elevation    

(feet-msl)

Well Depth 

Elevation 

(feet-msl)

MW-1 SB-1 09/20/17 30 20-30 2.0 8.25 787.30 787.80 757.30

MW-2 SB-7 09/20/17 30 20-30 2.0 8.25 786.74 787.44 756.74

MW-3 SB-8 09/21/17 30 20-30 2.0 8.25 785.40 785.77 755.40

MW-4 SB-9 09/21/17 30 20-30 2.0 8.25 784.16 784.89 754.16

MW-5 SB-10 09/22/17 30 20-30 2.0 8.25 788.50 788.77 758.50

MW-6 SB-18 10/05/18 25 3-25 2.0 8.25 780.37 781.22 755.37

MP-1 SB-15 12/12/18 20 3-20 2.0 8.25 NA NA NA

MP-2 SB-16 12/12/18 20 3-20 2.0 8.25 NA NA NA

MP-3 SB-19 12/17/18 20 3-20 2.0 8.25 NA NA NA

SVE-1 SB-20 12/13/18 20 3-20 4.0 10.25 NA NA NA

SVE-2 SB-17 12/17/18 20 3-20 4.0 10.25 NA NA NA

Notes:

feet bgs - feet below ground surface

feet msl - feet above mean sea level

TABLE 2

MONITOR WELL CONSTRUCTION DETAILS

Superior - Radhe Oil

222 Buffalo Street

Freeport, Pennsylvania 16229

Page 1 of 1



Well ID Date

TOC 

Elevation 

(feet-msl)

Depth to 

GW (feet 

below TOC)

GW 

Elevation 

(feet-msl)

Benzene

(µg/l)

Toluene

(µg/l)

Ethyl-

benzene

(µg/l)

Xylenes

(µg/l)

MTBE

(µg/l)

Cumene

(µg/l)

Naphth-

alene

(µg/l)

1,2,4-

TMB 

(µg/l)

1,3,5-

TMB 

(µg/l)

MW-1 02/25/19 787.30 22.68 764.62 <1 <1 <1 <3 <1 2.4 <2 <1 <1

(30/10) 10/15/18 787.30 22.97 764.33 <1 <1 <1 <3 <1 2.4 <2 <1 1.2

[2] 08/22/18 787.30 23.22 764.08 <1 <1 1.2 3.9 <1 2.8 <2 2.1 2.6

01/29/18 787.30 23.68 763.62 <1 <1 7.1 8 <1 7.8 <2 5.2 2.7

11/16/17 787.30 24.37 762.93 <1 <1 <1 <3 <1 9.9 <2 <1 <1

10/12/17 787.30 24.96 762.34 <1 1.1 2.5 3.6 1.2 15.1 <2 4 2.1

MW-2 02/25/19 786.74 22.16 764.58 <1 <1 121 19.4 <1 110 137 <1 1.1

(30/10) 10/15/18 786.74 22.46 764.28 <1 <1 62.8 12.5 <1 57.2 59.4 <1 <1

[2] 08/22/18 786.74 22.70 764.04 <1 <1 79.9 14.2 <1 74.4 76.7 <1 <1

01/29/18 786.74 23.14 763.60 <1 <1 155 19.2 <1 112 156 1.1 <1

11/16/17 786.74 23.81 762.93 <1 <1 119 18.8 <1 92.5 131 4.5 1.7

10/12/17 786.74 24.41 762.33 <1 5.9 94.7 18.3 <1 76.6 90.7 6.7 1.8

MW-3 02/25/19 785.40 20.77 764.63 <1 1.1 <1 <3 <1 <1 <2 <1 <1

(30/10) 10/15/18 785.40 21.05 764.35 <1 <1 <1 <3 <1 <1 <2 <1 <1

[2] 08/22/18 785.40 21.30 764.10 <1 <1 <1 <3 <1 <1 <2 <1 <1

01/29/18 785.40 21.76 763.64 <1 <1 <1 <3 <1 <1 <2 <1 <1

11/16/17 785.40 22.44 762.96 <1 5.6 <1 <3 <1 <1 <2 <1 <1

10/12/17 785.40 23.05 762.35 <1 <1 <1 <3 <1 <1 <2 <1 <1

MW-4 02/25/19 784.16 19.58 764.58 <1 1.1 <1 <3 <1 <1 4.9 <1 <1

(30/10) 10/15/18 784.16 19.84 764.32 <1 <1 <1 <3 <1 <1 <2 <1 <1

[2] 08/22/18 784.16 20.12 764.04 <1 <1 <1 <3 <1 <1 <2 <1 <1

01/29/18 784.16 20.54 763.62 <1 <1 <1 <3 <1 <1 <2 <1 <1

11/16/17 784.16 21.20 762.96 <1 5.6 <1 <3 <1 <1 <2 <1 <1

10/12/17 784.16 21.83 762.33 <1 4.2 <1 <3 <1 <1 <2 <1 <1

TABLE 3

 GROUNDWATER GAUGING AND ANALYTICAL DATA

Superior Radhe Oil

222 Buffalo Street

Freeport, Pennsylvania 16229

1  of  2



Well ID Date

TOC 

Elevation 

(feet-msl)

Depth to 

GW (feet 

below TOC)

GW 

Elevation 

(feet-msl)

Benzene

(µg/l)

Toluene

(µg/l)

Ethyl-

benzene

(µg/l)

Xylenes

(µg/l)

MTBE

(µg/l)

Cumene

(µg/l)

Naphth-

alene

(µg/l)

1,2,4-

TMB 

(µg/l)

1,3,5-

TMB 

(µg/l)

TABLE 3

 GROUNDWATER GAUGING AND ANALYTICAL DATA

Superior Radhe Oil

222 Buffalo Street

Freeport, Pennsylvania 16229

MW-5 02/25/19 788.50 23.83 764.67 <1 <1 <1 <3 <1 <1 <2 <1 <1

(30/10) 10/15/18 788.50 24.10 764.40 <1 <1 <1 <3 <1 <1 <2 <1 <1

[2] 08/22/18 788.50 24.35 764.15 <1 3.6 <1 <3 6.4 <1 <2 <1 <1

01/29/18 788.50 24.82 763.68 <1 <1 <1 <3 4.6 <1 <2 <1 <1

11/16/17 788.50 25.51 762.99 <1 <1 <1 <3 <1 <1 <2 <1 <1

10/12/17 788.50 26.11 762.39 <1 <1 <1 <3 4.9 <1 <2 <1 <1

MW-6 02/25/19 780.37 15.80 764.57 <1 <1 <1 <3 2.0 <1 <2 <1 <1

11/16/18 780.37 15.89 764.48 <1 <1 <1 <3 1.9 <1 <2 <1 <1

10/15/18 780.37 16.11 764.26 <1 <1 <1 <3 2.4 <1 <2 <1 <1

5 1,000 700 10,000 20 3,500 100 62 1,200

350 430,000 860 12,000 96,000 24,000 1,300 750 1,200

Notes:

µg/l micrograms per liter (13/10) total depth of well from grade / screen length (feet)

TMB trimethylbenzene [2] monitor well diameter (inches)

MTBE methyl tertiary-butyl ether

NOC not of concern

PADEP NON-RES SHS

Exceedances of the 2017 Vapor Intrusion Non-Residential Screening values during the most recent sampling event are indicated with italicized text.

Exceedances of the Non-Residential PADEP SHS during the most recent sampling event are indicated with shaded cells.

2017 Vapor Intrusion Non-Res Screening Values (SVGW)

2  of  2



Sampling 

Program

Sample 

I.D. 
Date

Depth 

(feet-bgs)
PID (ppm)

Benzene 

(µg/kg)

Toluene 

(µg/kg)

Ethylbenzene 

(µg/kg)

Xylenes 

(µg/kg)

MTBE 

(µg/kg)

Cumene 

(µg/kg)

Naphthalene 

(µg/kg)

1,2,4-TMB 

(µg/kg)

1,3,5-TMB 

(µg/kg)

D-1/2' 12/21/16 2 525 <2,650 13,600 40,200 352,000 <2,650 6,820 30,200 180,000 82,400

D-2/2' 12/21/16 2 572 <258 19,200 19,700 124,000 <258 4,190 8,770 72,300 23,600

LS-1/3' 12/21/16 3 145.8 2,230 716 8,220 4,040 <261 1,930 3,990 785 <261

LS-2/3' 12/21/16 3 3.3 <5 <5 <5 <14.9 <5 <5 <5 <5 <5

SB-1 08/24/17 11-13 1,056 <263 <263 15,000 27,900 <263 4,990 9,200 95,400 29,800

SB-2 08/24/17 15-17 1,023 <5.1 16.3 553 2,860 <5.1 252 1,720 5,950 1,650

SB-3 08/24/17 4-5 0.7 <4.6 <4.6 <4.6 <13.7 <4.6 <4.6 <4.6 <4.6 <4.6

SB-4 08/25/17 9-11 15,000 <5.0 <5.0 <5.0 <14.9 <5.0 <5.0 <5.0 <5.0 <5.0

SB-5 08/25/17 5-7 325.9 <5.9 <5.9 <5.9 <17.7 <5.9 <5.9 <5.9 <5.9 <5.9

SB-6 08/25/17 4-5 158.1 <5.0 <5.0 <5.0 <15.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB-7 09/20/17 23-25 21.5 <4.6 <4.6 <4.6 <13.9 <4.6 <4.6 5.6 <4.6 <4.6

SB-8 09/21/17 21-23 0.2 <5.3 <5.3 <5.3 <15.8 <5.3 <5.3 <5.3 <5.3 <5.3

SB-9 09/21/17 19-21 0.1 <4.9 <4.9 <4.9 <14.8 <4.9 <4.9 <4.9 <4.9 <4.9

09/22/17 2-4 366.9 465 4,470 11,500 8,980 <249 3,890 14,200 5,540 2,020

09/22/17 7-9 138.9 34.4 189 23.8 153.0 6.2 <5.6 68.8 66.8 13

07/26/18 4.5 356.2 <275 <275 1,700 1,080 <275 605 3,400 1,650 644

07/26/18 13-15 111.2 <251 <251 <251 <753 <251 <251 <251 <251 <251

07/26/18 4-5 342.0 <274 401 3,350 18,300 <274 981 2,520 16,200 5,110

07/26/18 15-17 902.1 <2,500 9,440 50,000 145,000 <2,500 8,720 17,500 169,000 53,900

SB-14 07/26/18 13-15 238.8 <318 <318 650 1,420 <318 <318 808 2,280 681

07/26/18 2-4 876.4 <2,590 <2,590 15,300 29,100 <2,590 7,110 14,900 116,000 28,900

07/26/18 7-9 306.5 <314 <314 8,890 9,060 <314 2,730 7,120 49,700 18,300

SB-16 07/26/18 5-7 1.6 <4.8 <4.8 <4.8 <14.3 <4.8 <4.8 <4.8 <4.8 <4.8

07/26/18 4-5 55.3 <4.8 <4.8 6.6 16.9 <4.8 <4.8 <4.8 12.5 <4.8

07/26/18 11-13 412.1 <3,310 <3,310 18,400 51,600 <3,310 5,760 16,900 126,000 42,800

SB-18 10/05/18 14-16 0.0 <3.8 <3.8 <3.8 <11.5 <3.8 <3.8 <3.8 <3.8 <3.8

500 100,000 70,000 1,000,000 2,000 2,500,000 25,000 35,000 210,000

130 44,000 46,000 990,000 1,400 2,500,000 25,000 35,000 210,000

Notes:

TMB - Trimethylbenzene µg/kg - micrograms per kilogram

D - dispenser SB - soil boring

LS - line sample

MSCs - Medium Specific Concentrations are designated as PADEP Statewide Health Standards for a non-residential used aquifer.

VIsoil - Soil Statewide Health Standard Vapor Intrusion Screening Values (as per January 2017 guidance)

Shaded cells indicate an exceedance of the MSCs

Italicized font indicates an exceedance of the SVsoil
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Well ID Date
Temperature 

(
o
C)

Conductivity 

(mS/cm)

TDS 

(mg/l)

Dissolved 

Oxygen 

(mg/l)

pH
ORP 

(mV)

MW-1 02/25/19 3.26 1.281 831 0.64 8.36 -125.3

10/15/18 16.90 1.615 1,050 0.29 7.78 -149.7

08/22/18 19.49 1.792 1,164 0.10 7.62 -162.9

01/29/18 9.52 2.718 1,763 0.10 7.20 -84.9

11/16/17 12.31 1.790 1,540 1.53 9.71 -278.1

10/13/17 15.52 1.264 1,003 0.84 8.96 -58.4

MW-2 02/25/19 9.78 1.214 794 0.37 8.26 -148.0

10/15/18 17.84 1.529 988 0.19 7.81 -153.8

08/22/18 19.04 1.659 1,049 0.07 7.74 -167.0

01/29/18 9.35 1.700 1,102 0.09 7.38 -105.7

11/16/17 12.72 1.281 1,077 1.03 9.85 -277.6

10/13/17 16.20 0.984 769 0.49 9.07 -54.5

MW-3 02/25/19 9.21 1.750 1,131 0.55 7.86 1.3

10/15/18 17.86 1.580 1,022 0.25 7.33 26.2

08/22/18 19.13 1.498 974 0.09 7.17 55.2

01/29/18 10.25 1.560 1,014 0.10 6.84 63.2

11/16/17 14.23 1.685 1,094 1.10 6.69 130.4

10/13/17 16.68 1.044 809 0.54 8.59 14.9

MW-4 02/25/19 9.98 1.130 736 2.57 7.35 62.1

10/15/18 17.55 1.182 770 2.28 6.60 96.9

08/22/18 18.69 1.208 785 2.55 6.50 121.2

01/29/18 11.83 1.318 855 2.28 6.09 110.9

11/16/17 14.73 1.194 776 2.81 6.08 166.0

10/13/17 17.49 0.831 639 1.69 7.79 77.6

MW-5 02/25/19 8.03 3.058 1,987 0.58 7.02 70.0

10/15/18 17.21 2.773 1,809 0.23 6.47 104.3

08/22/18 23.43 3.388 2,220 0.49 6.31 154.3

01/29/18 11.19 2.629 1,710 0.31 6.06 116.4

11/16/17 14.38 2.472 1,594 0.53 6.09 169.8

10/13/17 16.57 1.373 1,064 1.30 7.87 69.1

MW-6 02/25/19 7.14 1.704 1,105 0.63 7.67 44.5

11/16/18 9.09 1.759 1,146 0.17 8.15 -64.6

10/15/18 17.88 1.821 1,184 1.12 7.41 57.8

Notes:

TDS - total dissolved solids mS/cm - milliSiemens per centimeter

ORP - oxygen-reduction potential mg/l - milligrams per liter

mV - millivolts

TABLE 5

MNA Field Screened Parameter Data

222 Buffalo Street

Freeport, Pennsylvania  16229

Superior Radhe Oil
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Well ID Date
Total Dissolved 

Solids (mg/l)

MW-1 11/16/17 1,540

MW-2 11/16/17 869

MW-3 11/16/17 1,110

MW-4 11/16/17 777

MW-5 11/16/17 1,560

1,171

Notes:

mg/l - milligrams per liter

Freeport, Pennsylvania 16229

Average

TABLE 6

 TOTAL DISSOLVED SOLIDS

Superior - Radhe Oil

222 Buffalo Street

1  of  1



Yes No

Institutional Controls
Environmental Covenants-

Land Use Restrictions
Owner has selected the SHS X

Passive Barrier Owner has selected the SHS X

Passive Venting Owner has selected the SHS X

Bioventing
Limited impacts do not 

warrant the cost
X

Enhanced Bioremediation

Soil type, shallow 

groundwater, and limited 

unsaturated soil may be 

suitable for bioremediation

X

Phytoremediation
Site is largely paved and not 

suited for phytoremediation.
X

Chemical Oxidation

Extent of unsaturated soil 

zone may not be practical for 

chemical oxidation

X

Soil Vacuum Extraction

Soil type and impacted soil 

footprint may be suitable for 

SVE

X

Solidification/Stabilization
Nature of impact renders this 

approach not feasible.
X

TABLE 7

REMEDIAL ALTERNATIVES SCREENING SUMMARY - SOIL

Further 

Consideration

Engineering Controls

In-Situ Physical/Chemical 

Remediation

Superior Radhe Oil

222 Buffalo Street

Freeport, Pennsylvania 16229

Applicability/FeasibilityRemedial Technology
Remedial Technology 

Groups

In-Situ Biological 

Remediation
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TABLE 7

REMEDIAL ALTERNATIVES SCREENING SUMMARY - SOIL

Superior Radhe Oil

222 Buffalo Street

Freeport, Pennsylvania 16229

Yes No

Chemical Extraction
May be impractical based on 

cost
X

Chemical 

Reduction/Oxidation

May be impractical based on 

cost and space constraints
X

Solidification/Stabilization
Nature of impact renders this 

approach not feasible.
X

Soil Washing
May be impractical based on 

cost and space constraints
X

Physical Removal
Excavation and Off-Site 

Disposal

Deep depths to known soil 

impacts and proximity to 

active UST system would 

render this approach 

X

Ex-Situ Physical/Chemical 

Remediation

Component Technology 

Type
Process Option

Further 

ConsiderationApplicability/Feasibility

2  of  2



Yes No

Institutional Controls

Environmental 

Convenants- Land Use 

Restrictions

Site would be limited to 

commercial use only.  

Owner selected SHS.

X

Seal/Abandon Existing 

Wells

Not applicable.  No 

private potable water 

supply wells onsite.

X

Engineering Controls
Physical Groundwater 

Barriers

Not practical based on 

limited impacts.
X

Monitored Natural 

Attenuation

Potentially applicable in 

conjunction with another 

technology

X

Enhanced 

Bioremediation

Shallow water table and 

soil type suggest this 

technology may be 

feasible

X

Biosparging
Limits impacts would not 

warrant the cost
X

Phytoremediation

Predominately paved site 

makes phytoremediation 

impractical.

X

Air Sparging
Limits impacts would not 

warrant the cost
X

Dual Phase Extraction 

w/reinjection 

Limits impacts would not 

warrant the cost
X

In Well Air Stripping
Limits impacts would not 

warrant the cost
X

Passive/Reactive 

Treatment Walls

Limits impacts would not 

warrant the cost
X

In-Situ Adsorption

Soil type, shallow 

groundwater, and limited 

impact would make ISAD 

feasible

X

In-Situ Biological 

Remediation

In-Situ Physical/Chemical 

Remediation

Remedial Technology 

Groups
Remedial Technology Applicability/Feasibility

Further 

Consideration

TABLE 8

REMEDIAL ALTERNATIVES SCREENING SUMMARY - GROUNDWATER

Superior Radhe Oil

222 Buffalo Street

Freeport, Pennsylvania 16229
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TABLE 8

REMEDIAL ALTERNATIVES SCREENING SUMMARY - GROUNDWATER

Superior Radhe Oil

222 Buffalo Street

Freeport, Pennsylvania 16229

Yes No

Ex-Situ Biological Remediation Bioreactors
Not cost effective based 

on limited impacts
X

Dual Phase Extraction 

w/offsite discharge 

Not cost effective based 

on limited impacts
X

Groundwater Extraction
Not cost effective based 

on limited impacts
X

Physical Barriers - 

Slurry Walls/Sheet 

Pilings/Hydraulic 

Controls

Site structures and size 

make this approach 

impractical.

X

Biological/Chemical 

Barriers - Sparge 

Curtain/Adsorption 

Barrier/Biologically 

Active Zones

Limited impacts make the 

technology potentially 

feasible.

X

Containment 

Remedial Technology 

Groups

Further 

Consideration

Ex-Situ Physical/Chemical 

Remediation

Remedial Technology Applicability/Feasibility

2  of  2
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SITE LOCATION MAP
QUADRANGLE LOCATION

REFERENCE

USGS 7.5 MINUTE TOPOGRAPHIC QUADRANGLE

FREEPORT, PENNSYLVANIA

SITE

40.6762  N

79.6891 W
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SUPERIOR - RADHE OIL

222 BUFFALO STREET

FREEPORT, PENNSYLVANIA  16229



PUBLISHED GEOLOGIC MAP
(MAP 42)

SUPERIOR - RADHE OIL
222 BUFFALO STREET

FREEPORT, PENNSYLVANIA  16229

CASSELMAN FORMATION

GLENSHAW FORMATION

ALLEGHENY GROUP

Pcc

Pcg

Pa

SOURCE MAPS 42 AND 43
FROM MAP 61 - ATLAS OF PRELIMINARY GEOLOGIC QUADRANGLE MAPS OF PENNSYLVAINA
1981 - PA GEOLOGIC SURVEY
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Primary Regulated Media Transport Potential Exposure Potential 
Sources Substances Mechanism Pathways Receptors

 
Ingestion

Dermal Adsorption
Subsurface Soil

Volatilization and Inhalation
Indoor Air Accumulation

Volatilization and Inhalation 
Unleaded Gasoline Indoor Air Accumulation

Groundwater Leaching and Ingestion
Groundwater Transport Dermal Adsorption

      Surface Water Stormwater/Surface Ingestion
Water Transport Dernal Absorption

Notes:
Incomplete exposure pathways 

Potentially complete exposure pathways

Current/Future Recreational 
Users Sensitive Habitats

Petroleum-Impacted Soil 
Encountered During 
Partial UST Closure

Future On-Site Construction 
Workers

Current/Future On-Site 
Construction Worker                                   

On-Site Customer/Worker

Current/Future Off-Site 
Resident

Current / Future - On-Site 
Worker /  On-Site Construction 

Worker / On-Site Customer

Future On-Site Worker                         
Off-Site Resident (Potable Use)

CONCEPTUAL SITE MODEL
FIGURE 12

Radhe Oil
222 Buffalo Street

Freeport, Pennsylvania 16229

Current On-Site Worker                         
Off-Site Resident
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APPENDIX A 

 

Site Specific Health and Safety Plan  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Letterle Associates, Inc.

Site-Specific Health and Safety Plan

Site Information

Site Name:

Site Location:

Site Status: 

Site Description/Work Summary

The site is currently Active

The following work will be/has been performed at this site:

Sensitive Receptor Survey Vapor Point Installation

Soil Boring/Monitor Well Installation Soil/Groundwater Sampling

Remedial System Pilot Testing

Emergency Information

Contact

Emergency Services: Ambulance Service

Fire Department

Police Department

Allegheny Valley Hospital

Client: Nila Manning

Consultant:

Location of Nearest Hospital

Address:

Onsite Resources

Water: Emergency only

Telephone: Emergency only

Personal Protective Equipment

Level D:

Potential Physical/Chemical Hazards

Slips, trips, falls, heat stress, cold stress

Traffic and pedestrians

Heavy equipment traffic

Ponds (they are relocated frequently)  ** Extreme winter driving hazard **

Poison ivy

Thick vegetation/briars 

Bees, ticks, and other biting insects

Deep snow

MSDS Located in Appendix A

911

814-432-2167 ext 1Project Manager:

814-432-2167 ext 1

Office Manager:

Health & Safety Supervisor:

Radhe Oil - Freeport

222 Buffalo Street

Freeport, PA 16229

Site Characterization

Tim Kier

911

911

724-224-5100

412-369-4429

Person or Agency Telephone Number

Steel-toed boots, safety glasses, safety vest, gloves

1301 Carlisle Street

Natrona Heights, PA 15065

Tim Kier

Tim Kier

814-432-2167 ext 1

Site Specific Health and Safety Plan Data, February 2012 Letterle & Associates, Inc.



 

  

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

 

Standard Operating Procedures (QA/QC) 

 





























































































 

  

 

 

 

 

 

 

 

 

 

APPENDIX C 

 

Site Photographs 



Superior - Rhade Oil, 222 Buffalo Street, Freeport, PA Page 1 of 3

 looking north  looking northwest



Superior - Rhade Oil, 222 Buffalo Street, Freeport, PA Page 2 of 3



Superior - Rhade Oil, 222 Buffalo Street, Freeport, PA Page 3 of 3



 

  

 

 

 

 

 

 

 

 

 

APPENDIX D 

 

2010 RACR & PADEP Approval Letter 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







































 

  

 

 

 

 

 

 

 

 

 

 

APPENDIX E 

 

January 2017 UST Closure Report & NORR 



























































































































 

  

 

 

 

 

 

 

 

 

 

 

 

APPENDIX F 

 

PaGWIS Information 
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Pennsylvania Department of Conservation and Natural Resources 9/13/2017 08:50:56 AM
Conservation Planning Report Superior - Radhe Oil

Introduction
This Conservation Planning Report compiles names, descriptions, maps, locations, measurements, links and
references for Natural Heritage Areas (core and supporting habitats), Important Bird Areas, State Lands, and agency
designated water resources that are coincident with an area of interest defined by the user of the Pennsylvania
Conservation Explorer tool. For an overview and additional details, please be sure to visit the website at 
www.naturalheritage.state.pa.us and download the applicable County Natural Heritage Inventory report(s).

Site Area: 26.15 acres
County(s): Armstrong; Butler
Township/Municipality(s): BUFFALO; FREEPORT; SOUTH BUFFALO
Quadrangle Name(s): FREEPORT
Watersheds HUC 8: Lower Allegheny; Middle Allegheny-Redbank
Watersheds HUC 12: Buffalo Creek-Allegheny River; Chartiers Run-Allegheny River; Garretts Run-Allegheny River
Decimal Degrees: 40.671458 N, -79.683330 W
Degrees Minutes Seconds: 40° 40' 17.2490" N, 79° 40' 59.9876" W

SEARCH RESULT SUMMARY

Conservation Planning Category Detected Area Summary

Natural Heritage Areas 1 site

Important Bird Areas 1 area

Page 1 of 3

http://www.naturalheritage.state.pa.us
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Pennsylvania Department of Conservation and Natural Resources 9/13/2017 08:50:56 AM
Conservation Planning Report Superior - Radhe Oil

Natural Heritage Areas
Natural Heritage Areas (NHAs) are sites that have been identified as critical habitat for species or natural communities
of concern. This dataset is designed to identify, map and discuss areas that support species of concern, exemplary
natural communities, and broad expanses of intact natural ecosystems that support components of Pennsylvanias
native species biodiversity. These areas are prioritized based upon their ecological qualities and provided with
recommendations regarding their management and protection. Most of the existing NHAs have been developed
through PNHPs County Natural Heritage Inventories -- systematic studies of the critical biological resources of a
county.

Natural Heritage Site Name Description Reference

Allegheny River Pool #4 This section of the Allegheny River provides habitat for eight
species of concern.

Link

Local Parks
A local park is a publicly owned and publicly accessible park or natural area that engages participants of all ages in
outdoor recreational experiences. Local parks and open spaces connect citizens to close-to-home outdoor recreation
opportunities for play and physical activities; promote health and wellness, and environmental stewardship.

Local Park Park Type County State or Federal
Grant Funding

Freeport Community Park Large Urban Parks Armstrong No

Freeport Riverside Park Neighborhood Parks Armstrong No

Important Bird Areas (IBAs)
These are areas recognized as being globally important habitat for the conservation of bird populations. Currently there
are about 10,000 IBAs worldwide. The program was developed and sites are identified by BirdLife International.

IBA Site Number Name Reference

22 Buffalo Creek Valley Link

For additional information about the Pennsylvania Natural Heritage Program, visit the website at 
www.naturalheritage.state.pa.us or you can email your questions and comments to RA-HeritageReview@pa.gov.

Powered by TCPDF (www.tcpdf.org)

Page 3 of 3

http://www.naturalheritage.state.pa.us/cnhi/cnhi/Allegheny River Pool 4.pdf
http://netapp.audubon.org/IBA/Site/1169
http://www.naturalheritage.state.pa.us
mailto:RA-HeritageReview@pa.gov
http://www.tcpdf.org
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Soil Boring/Monitor Well Construction Logs 
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0 ASPHALT
CONCRETE
CL: Sandy lean clay, gray

CL:  Gravelly lean clay (gray),
gravel and sand, some brown clay,
coarse-grained
CL: Lean clay with sandstone
fragments

CL: Lean clay with sandstone
fragments and red weathered
shale granules

CL: Lean clay with coarse-grained
sand, some red streaking,
petroleum odor

CL: Lean clay with coarse-grained
sand, petroleum odor

CL: Lean clay with sandstone
fragments

GP/GC: Combination of brown
lean clay and sandstone fragments

GP/GC: Mainly sandstone
fragments with some sandy clay,
moisture observed ~20'

SANDSTONE: Weathered
fragments, moisture present
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101

Project:

Location:

Client:

Drill Date:

Radhe Oil

222 Buffalo Street Freeport, PA 16229

Superior Petroleum Company

Soil Boring

August 24, 2017

SB-1

DEPTH
(feet)

SAMPLES
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PID
(ppm)

DESCRIPTION DETAILS
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Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Surface Elevation:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

25 feet

2.125 inch

Hollow Stem Auger

Chatfield Drilling, Inc.

Alex Kantner

NA
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101 SB-1/MW-1

Project:

Location:

Client:

Drill Date:

Radhe Oil

222 Buffalo Street, Freeport, PA 16229

Superior Petroleum Company

Monitoring Well

September 20, 2017

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Well Diameter:

Casing Length:

Screen Length:

Screen Slot Size:

Surface Elevation:

Casing Elevation:

Depth to Water - Static:

Gauging Date:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

30 feet

8-inch

Hollow Stem Auger

Chatfield Drilling, Inc.

Alex Kantner

2-inch

20 feet

10 feet

0.010-inch

NA

NA

24.51

NA
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CL: Lean clay with sand, gray with
some brown, coarse-grained sand

CL:  Sandly lean clay (gray),
petroleum odor

CL: Gravelly lean clay, sandstone
fragments observed

CL: Sandy lean clay (gray), brown
and red streaking, sandstone
fragments present

CL: Gravelly lean clay (brown), red
streaking, sandstone fragments

CL: Sandy lean clay, mainly brown
with some gray, coarse-grained
sand, petroleum odor

CL:Gravelly lean clay, light brown
coloration, sandstone fragments,
petroleum odor

GP/GC: Gravelly clay, abundant
sandstone (granules and cobbles)

SANDSTONE: Weathered

Water detected at 24.01' bgs
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101

Project:

Location:

Client:

Drill Date:

Radhe Oil

222 Buffalo Street Freeport, PA 16229

Superior Petroleum Company

Soil Boring

August 24, 2017

SB-2

DEPTH
(feet)
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PID
(ppm)

DESCRIPTION DETAILS
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er
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)

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Surface Elevation:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

25 feet

2.125 inch

Hollow Stem Auger

Chatfield Drilling, Inc.

Alex Kantner

NA
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CL: Sandy lean clay (brown),
poorly sorted fine and coarse grain
sand

CL:  Sandly lean clay (brown),
coarse-grained sand

CL: Sandy lean clay,
coarse-grained sand

CL: Moisture noted ~7.0'bgs

CL: Lean clay with gravel

CL: Lean clay, dark brown
coloration with red streaking visible

GP/GC: Gravelly lean clay with
sandstone fragments

SANDSTONE: Extremely hard
layer of sandstone, refusal reached
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Spoon Refusal Reached at 16.0'

20100

Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101

Project:

Location:

Client:

Drill Date:

Radhe Oil

222 Buffalo Street Freeport, PA 16229

Superior Petroleum Company

Soil Boring

August 24, 2017

SB-3
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DESCRIPTION DETAILS
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er
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Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Surface Elevation:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

16 feet

2.125 inch

Hollow Stem Auger

Chatfield Drilling, Inc.

Alex Kantner

NA
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CL: Sandy lean clay, both brown
and gray coloration present,
coarse-grained sand

CL:  Lean clay, gray, moisture
observed, petroleum odor noted

CL: Sandy lean clay, gray and
brown coloration, petroleum odor
noted

CL: Sandy lean clay (gray), strong
petroleum odor noted, moist

GP/GC: Gravelly lean clay (gray),
slightly moist, petroleum odor
noted, sandstone cobbles present

SANDSTONE: Weathered
sandstone ranging in size from
granules to cobbles

Spoon refusal
SANDSTONE: Strong layer of
sandstone still evident
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101

Project:

Location:

Client:

Drill Date:

Radhe Oil

222 Buffalo Street Freeport, PA 16229

Superior Petroleum Company

Soil Boring

August 25, 2017
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DESCRIPTION DETAILS
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Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Surface Elevation:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

25 feet

2.125 inch

Hollow Stem Auger

Chatfield Drilling, Inc.

Alex Kantner

NA
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CL: Sandy lean clay,
coarse-grained sand present

CL: Lean clay with sand,
fine-grained, slightly moist layer of
clay

CL: Lean clay with sand,
weathered shale fragments,
coarse-grained sand

GP/GC: Poorly graded gravel with
clay, shale fragments present, few
sandstone fragments

SANDSTONE: Strong layer of
slightly weathered sandstone
(gray) and few shale fragments

Spoon refusal reached
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101

Project:

Location:

Client:

Drill Date:

Radhe Oil

222 Buffalo Street Freeport, PA 16229

Superior Petroleum Company

Soil Boring

August 25, 2017
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DEPTH
(feet)

SAMPLES

N
u

m
be

r

Ty
p

e

R
e

co
ve

ry

PID
(ppm)

DESCRIPTION DETAILS
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Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Surface Elevation:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

15 feet

2.125 inch

Hollow Stem Auger

Chatfield Drilling, Inc.

Alex Kantner

NA
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CL: Sandy lean clay, petroleum
odor noted

CL: Sandy lean clay, gray, damp

GP/GC: Clayey gravel, brown
coloration with red streaking,
sandstone granules, dry

CL: Sandy lean clay, petroleum
odor noted, coarse-grained sand

CL: Lean clay

GP/GC: Poorly graded gravel with
clay, brown clay with black
streaking, sandstone cobbles

CL: Sandy lean clay, petroleum
odor noted, slightly damp

GP/GC: Poorly graded gravel with
clay and sand, abundant
sandstone cobbles, slight moisture
noted

SANDSTONE: Spoon refusal
reached at 23.0'

Water detected at 23.89' bgs
Auger to 25.0' bgs
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Switch to Auger Drill

Water Detected at 23.89' bgs,
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101

Project:

Location:

Client:

Drill Date:

Radhe Oil

222 Buffalo Street Freeport, PA 16229

Superior Petroleum Company

Soil Boring

August 25, 2017

SB-6

DEPTH
(feet)

SAMPLES

N
u

m
be

r

Ty
p

e

R
e

co
ve

ry

PID
(ppm)

DESCRIPTION DETAILS

B
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w
s

(p
er

 6
-in
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es

)

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Surface Elevation:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

25 feet

2.125 inch

Hollow Stem Auger

Chatfield Drilling, Inc.

Alex Kantner

NA
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2

1
0 Asphalt

Concrete
CL: Sandy clay, brown, few
sandstone fragments

Lean clay with coarse-grained
sand, mainly light brown,
some gray

With sand and gravel, few
sandstone fragments,
red/black streaks

Lean clay (light brown) with
sand and gravel, sandstone
present, some black streaking

Coarse-grained sand,
sandstone fragments

Sandstone: Highly weathered

Some clay, moisture present
at ~ 25'

Water @ 25.5' bgs

Borehole terminated @ 30'

1

2

3

4

5

6

7

8

9
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11
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*13

14

15

16

Hand
Clear

Split
Spoon

100%

100%
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60%
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0.3

0.2

0.1

0.1

21.5

Bentonite
Chip Seal

Schedule 40
PVC Casing

Sand Pack

Schedule 40
PVC Screen

Schedule 40
PVC End Cap

Traffic Rated
Steel Manhole

Cover

8-inch
Diameter
Borehole
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DEPTH
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DESCRIPTION WELL CONSTRUCTION
DETAILS
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101 SB-7/MW-2

Project:

Location:

Client:

Drill Date:

Radhe Oil

222 Buffalo Street, Freeport, PA 16229

Superior Petroleum Company

Monitoring Well

September 20, 2017

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Well Diameter:

Casing Length:

Screen Length:

Screen Slot Size:

Surface Elevation:

Casing Elevation:

Depth to Water - Static:

Gauging Date:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

30 feet

8-inch

Direct Push

Chatfield Drilling, Inc.

Alex Kantner

2-inch

20 feet

10 feet

0.010-inch

NA

NA

23.96

NA
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1
0 Asphalt

Concrete

CH: Gravelly fat clay, dark
gray, weathered shale present

CL: Gravelly lean clay with
sand, sandstone, and shale
fragments, brown/gray mix

Clayey sand with gravel,
sandstone fragments,
moisture noted ~9.5'

Lean clay with coarse-grained
sand, gravel, and weathered
sandstone

Sandstone: Weathered
fragments

CL: Lean clay with gravel,
few sandstone fragments,
slightly moist

Gravelly lean clay, abundant
sandstone fragments

Moisture noted ~ 23' bgs,
spoon saturated with water

Sandstone: Highly
weathered and brown

Borehole terminated @ 30'
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Split
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0.1

0.2

0.2

Bentonite
Chip Seal

Schedule 40
PVC Casing

Sand Pack

Schedule 40
PVC Screen

Schedule 40
PVC End Cap

Traffic Rated
Steel Manhole

Cover
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Diameter
Borehole
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DESCRIPTION WELL CONSTRUCTION
DETAILS
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101 SB-8/MW-3

Project:

Location:

Client:

Drill Date:

Radhe Oil

222 Buffalo Street, Freeport, PA 16229

Superior Petroleum Company

Monitoring Well

September 21, 2017

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Well Diameter:

Casing Length:

Screen Length:

Screen Slot Size:

Surface Elevation:

Casing Elevation:

Depth to Water - Static:

Gauging Date:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

30 feet

8-inch

Hollow Stem Auger

Chatfield Drilling, Inc.

Alex Kantner

2-inch

20 feet

10 feet

0.010-inch

NA

NA

NA

NA
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1
0 Asphalt

Concrete

CH: Sandy fat clay, mix of
brown/gray

CL: Gravelly lean clay with
coarse-grained sand, brown,
shale fragments present

Sandy lean clay with gravel,
some sandstone fragments,
fine-grained/coarse mix,
moisture ~ 8' bgs

Lean clay with gravel,
sandstone and shale
fragments, some black
streaking, slightly moist

Sandstone: Highly
weathered and brown

Moisture noted ~ 25' bgs

Borehole terminated @ 30'

1
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4
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8
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*11
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Hand
Clear

Split
Spoon
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Bentonite
Chip Seal

Schedule 40
PVC Casing

Sand Pack

Schedule 40
PVC Screen

Schedule 40
PVC End Cap

Traffic Rated
Steel Manhole

Cover
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Diameter
Borehole
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DESCRIPTION WELL CONSTRUCTION
DETAILS
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101 SB-9/MW-4

Project:

Location:

Client:

Drill Date:

Radhe Oil

222 Buffalo Street, Freeport, PA 16229

Superior Petroleum Company

Monitoring Well

September 21, 2017

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Well Diameter:

Casing Length:

Screen Length:

Screen Slot Size:

Surface Elevation:

Casing Elevation:

Depth to Water - Static:

Gauging Date:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

30 feet

8-inch

Hollow Stem Auger

Chatfield Drilling, Inc.

Alex Kantner

2-inch

20 feet

10 feet

0.010-inch

NA

NA

NA

NA
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1
0 Asphalt coated concrete

GC: Clayey sand with gravel,
weathered shale, large
sandstone cobbles/boulders,
very strong odor
Hand clear refusal ~ 3.75' bgs

Shelby tube driven 5'-7' bgs

CL: Lean clay with
fine-grained sand, slightly
moist brown clay

Shale: Highly weathered
shale and sandstone
fragments

CL: Lean clay with gravel,
slightly moist clay, sandstone
present, moisture noted ~
14.5' bgs

Lean clay with fine-grained
sand, brown with black
streaks, moist in some areas

Clayey sand with gravel,
weathered shale present
(black), slightly moist, some
sandstone fragments

Clayey sand, moist

Borehole terminated @ 30'
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Bentonite
Chip Seal

Schedule 40
PVC Casing

Sand Pack

Schedule 40
PVC Screen

Schedule 40
PVC End Cap

Traffic Rated
Steel Manhole

Cover
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DESCRIPTION WELL CONSTRUCTION
DETAILS
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101 SB-10/MW-5

Project:

Location:

Client:

Drill Date:

Radhe Oil

222 Buffalo Street, Freeport, PA 16229

Superior Petroleum Company

Monitoring Well

September 21, 2017

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Well Diameter:

Casing Length:

Screen Length:

Screen Slot Size:

Surface Elevation:

Casing Elevation:

Depth to Water - Static:

Gauging Date:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

30 feet

8-inch

Hollow Stem Auger

Chatfield Drilling, Inc.

Alex Kantner

2-inch

20 feet

10 feet

0.010-inch

NA

NA

NA

NA
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1

0 Asphalt
Concrete
CH: Soft, gray, sandy, some
gravel, moist, strong odor,
SANDY FAT CLAY WITH
GRAVEL

CH: Soft, brown, some gray,
moist, FAT CLAY

CH: Soft, silty, gray, moist,
FAT CLAY

CH: Soft, silty, gray, some
brown, some black, sandy,
moist, FAT CLAY WITH SAND

CH: Soft, silty, gray, some
brown, some gravel, sandy,
moist, SANDY FAT CLAY
WITH GRAVEL

SP: Loose, brown, some
white, some clay, very
gravelly, moist, POORLY
GRADED SAND WITH CLAY
AND GRAVEL

Borehole Terminated @ 25'
bgs
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DESCRIPTION WELL CONSTRUCTION
DETAILS
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101 SB-12

Project:

Location:

Client:

Drill Date:

Radhe Oil

222 Buffalo Street, Freeport, PA 16229

Superior Petroleum Company

Soil Boring

July 26, 2018

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Well Diameter:

Casing Length:

Screen Length:

Screen Slot Size:

Surface Elevation:

Casing Elevation:

Depth to Water - Static:

Gauging Date:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

25 feet

2.25-inch

Direct Push

Chatfield Drilling, Inc.

Jordan Packard

NA

NA

NA

NA

NA

NA

NA

NA



26

25

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0 Concrete
Fill: Clay-Soft, gray, some
gravel chunks, moist, strong
odor

CH:  Soft, brown, some
gravel, moist, FAT
GRAVELLY CLAY
CH:  Firm, brown, some
gravel, moist, FAT
GRAVELLY CLAY

CH: Soft, silty, brown, some
gray, moist, odor, FAT CLAY

CH: Soft, silty, brown, some
gray, *wet around 18.5', FAT
CLAY

CH: Firm, silty, brown, very
sandy, very gravelly, SANDY
FAT CLAY WITH GRAVEL

SP: Loose, brown, very
gravelly, some clay, moist,
POORLY GRADED SAND
WITH CLAY AND GRAVEL

Borehole terminated @ 25'
bgs

1
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7

8
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Hand
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Direct
Push
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DESCRIPTION WELL CONSTRUCTION
DETAILS
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101 SB-13

Project:

Location:

Client:

Drill Date:

Radhe Oil

222 Buffalo Street, Freeport, PA 16229

Superior Petroleum Company

Soil Boring

July 26, 2018

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Well Diameter:

Casing Length:

Screen Length:

Screen Slot Size:

Surface Elevation:

Casing Elevation:

Depth to Water - Static:

Gauging Date:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

25 feet

2.25-inch

Direct Push

Chatfield Drilling, Inc.

Jordan Packard

NA

NA

NA

NA

NA

NA

NA

NA
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1

0 ASPHALT
CONCRETE
CL: Sandy lean clay, both
brown and gray coloration
present, coarse-grained sand

CL:  Lean clay, gray, moisture
observed, petroleum odor
noted

CL: Sandy lean clay, gray and
brown coloration, petroleum
odor noted

CL: Sandy lean clay (gray),
strong petroleum odor noted,
moist

GP/GC: Gravelly lean clay
(gray), slightly moist,
petroleum odor noted,
sandstone cobbles present

SANDSTONE: Weathered
sandstone ranging in size
from granules to cobbles

Borehole Terminated @ 20'
bgs

Bentonite
Chip Seal

Schedule 40
PVC Casing

Sand Pack

Schedule 40
PVC Screen

Schedule 40
PVC End Cap

Traffic Rated
Steel Manhole

Cover

8.25-inch
Diameter
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DESCRIPTION WELL CONSTRUCTION
DETAILS
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101 SB-13/MP-2

Project:

Location:

Client:

Drill Date:

Superior-Radhe Oil

222 Buffalo Street, Freeport, PA 16229

Superior Petroleum Company

SVE-Well

December 12, 2018

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Well Diameter:

Casing Length:

Screen Length:

Screen Slot Size:

Surface Elevation:

Casing Elevation:

Depth to Water - Static:

Gauging Date:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

20 feet

8.25"

Hollow Stem Auger, CME-55

Chatfield Drilling, Inc.

Jordan Packard

2-inch

3 feet

17 feet

0.020" slot

NA

NA

Dry

12/31/18
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1

0 Concrete
CH: Soft, brown, some gravel,
moist, FAT CLAY WITH
GRAVEL

CH: Firm, brown, sandy,
some gravel, dry, SANDY
FAT CLAY WITH GRAVEL

CH: Firm, brown, dry, *damp
around 16', FAT CLAY

SP: Loose, brown, some gray,
some clay, gravelly, moist,
POORLY GRADED SAND
WITH CLAY AND GRAVEL

Borehole terminated @ 25'
bgs

1
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3
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5

6

7
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Push

100%
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DESCRIPTION WELL CONSTRUCTION
DETAILS
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101 SB-14

Project:

Location:

Client:

Drill Date:

Radhe Oil

222 Buffalo Street, Freeport, PA 16229

Superior Petroleum Company

Soil Boring

July 26, 2018

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Well Diameter:

Casing Length:

Screen Length:

Screen Slot Size:

Surface Elevation:

Casing Elevation:

Depth to Water - Static:

Gauging Date:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

25 feet

2.25-inch

Direct Push

Chatfield Drilling, Inc.

Jordan Packard

NA

NA

NA

NA

NA

NA

NA

NA
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3

2

1

0 Asphalt
CH: Soft, gray, some brown,
some gravel, moist, FAT
CLAY WITH GRAVEL

CH: Firm, silty, brown, some
gray, moist, *wet @ 14', FAT
CLAY

SP: Loose, brown, some gray,
gravelly, some clay, moist,
POORLY GRADED SAND
WITH CLAY AND GRAVEL

Borehole terminated @ 25'
bgs

1
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4

*5
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8
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13

Hand
Clear

Direct
Push

100%

100%

100%

100%

100%
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100%
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100%

100%

100%

100%

13.2
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DESCRIPTION WELL CONSTRUCTION
DETAILS
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101 SB-15

Project:

Location:

Client:

Drill Date:

Radhe Oil

222 Buffalo Street, Freeport, PA 16229

Superior Petroleum Company

Soil Boring

July 26, 2018

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Well Diameter:

Casing Length:

Screen Length:

Screen Slot Size:

Surface Elevation:

Casing Elevation:

Depth to Water - Static:

Gauging Date:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

25 feet

2.25-inch

Direct Push

Chatfield Drilling, Inc.

Jordan Packard

NA

NA

NA

NA

NA

NA

NA

NA
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4
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2

1

0 Concrete
CH: Soft, brown, some gravel,
moist, FAT CLAY WITH
GRAVEL

CH: Firm, brown, sandy,
some gravel, dry, SANDY
FAT CLAY WITH GRAVEL

CH: Firm, brown, dry, *damp
around 16', FAT CLAY

SP: Loose, brown, some gray,
some clay, gravelly, moist,
POORLY GRADED SAND
WITH CLAY AND GRAVEL

Borehole terminated @ 20'
bgs

Bentonite
Chip Seal

Schedule 40
PVC Casing

Sand Pack

Schedule 40
PVC Screen

Schedule 40
PVC End Cap

Traffic Rated
Steel Manhole

Cover

8.25-inch
Diameter
Borehole

60
0

40
0

20
0

0

DEPTH
(feet)

SAMPLES

N
um

be
r

T
yp

e

R
ec

ov
er

y

PID
(ppm)

DESCRIPTION WELL CONSTRUCTION
DETAILS

B
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w
s

(p
er

 6
-in
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es

)

Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101 SB-15/MP-1

Project:

Location:

Client:

Drill Date:

Superior-Radhe Oil

222 Buffalo Street, Freeport, PA 16229

Superior Petroleum Company

SVE-Well

December 12, 2018

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Well Diameter:

Casing Length:

Screen Length:

Screen Slot Size:

Surface Elevation:

Casing Elevation:

Depth to Water - Static:

Gauging Date:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

20 feet

8.25"

Hollow Stem Auger, CME-55

Chatfield Drilling, Inc.

Jordan Packard

2-inch

3 feet

17 feet

0.020" slot

NA

NA

Dry

12/31/18
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2

1

0 Asphalt
CH: Firm, brown, sandy,
moist, FAT CLAY WITH SAND

CH: Firm, silty, brown, some
gray. sandy, gravelly, moist,
SANDY FAT CLAY WITH
GRAVEL

CH: Hard, silty, brown, very
sandy, some gravel, dry,
SANDY FAT CLAY WITH
GRAVEL

SP: Loose, brown, some gray,
gravelly, moist, *wet @ 19'
and 24.5', POORLY GRADED
SAND WITH CLAY AND
GRAVEL

Borehole terminated @ 25'
bgs

1

2

3

4

5

6

7

8

*9

10

11

12

13

Hand
Clear

Direct
Push

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

2.3

2.1

3.3

1.6

1.2

1.4

0

0

0

0

0

0

0

1,
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0

50
0

0

DEPTH
(feet)
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N
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be
r

T
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e

R
ec
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er

y

PID
(ppm)

DESCRIPTION WELL CONSTRUCTION
DETAILS
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101 SB-16

Project:

Location:

Client:

Drill Date:

Radhe Oil

222 Buffalo Street, Freeport, PA 16229

Superior Petroleum Company

Soil Boring

July 26, 2018

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Well Diameter:

Casing Length:

Screen Length:

Screen Slot Size:

Surface Elevation:

Casing Elevation:

Depth to Water - Static:

Gauging Date:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

25 feet

2.25-inch

Direct Push

Chatfield Drilling, Inc.

Jordan Packard

NA

NA

NA

NA

NA

NA

NA

NA
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9

8

7

6

5

4

3

2

1

0 Concrete
Pea Gravel

CH: Soft, gray, some brown,
moist, FAT CLAY

CH: Firm, brown, some
gravel, moist, FAT CLAY
WITH GRAVEL

CH: Firm, brown, sandy,
some gravel, dry, SANDY
FAT CLAY WITH GRAVEL

CH: Soft, silty, gray, some
brown, some gravel, *wet @
14', FAT CLAY WITH
GRAVEL

SP: Loose, brown, some gray,
gravelly, some clay, moist,
POORLY GRADED SANDY
WITH CLAY AND GRAVEL

Borehole terminated @ 25'
bgs

1

2

*3

4

5

6

*7

8

9

10

11

12

13

Hand
Clear

Direct
Push

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

272

10.4

9

0.6

1.7

380.3

412.1

20.1

12.3

11.8

6.3

3.8

6.4

1,
00

0

50
0

0

DEPTH
(feet)
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N
um

be
r

T
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e

R
ec

ov
er

y

PID
(ppm)

DESCRIPTION WELL CONSTRUCTION
DETAILS
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101 SB-17

Project:

Location:

Client:

Drill Date:

Radhe Oil

222 Buffalo Street, Freeport, PA 16229

Superior Petroleum Company

Soil Boring

July 26, 2018

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Well Diameter:

Casing Length:

Screen Length:

Screen Slot Size:

Surface Elevation:

Casing Elevation:

Depth to Water - Static:

Gauging Date:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

25 feet

2.25-inch

Direct Push

Chatfield Drilling, Inc.

Jordan Packard

NA

NA

NA

NA

NA

NA

NA

NA
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2

1

0 ASPHALT
CONCRETE
CL: Sandy lean clay, gray

CL:  Gravelly lean clay (gray),
gravel and sand, some brown
clay, coarse-grained

CL: Lean clay with sandstone
fragments

CL: Lean clay with sandstone
fragments and red weathered
shale granules

CL: Lean clay with
coarse-grained sand, some
red streaking, petroleum odor

CL: Lean clay with
coarse-grained sand,
petroleum odor

CL: Lean clay with sandstone
fragments

GP/GC: Combination of
brown lean clay and
sandstone fragments

Borehole Terminated @ 20'
bgs

Bentonite
Chip Seal

Schedule 40
PVC Casing

Sand Pack

Schedule 40
PVC Screen

Schedule 40
PVC End Cap

Traffic Rated
Steel Manhole

Cover

10.25-inch
Diameter
Borehole

60
0

40
0

20
0

0

DEPTH
(feet)

SAMPLES

N
um

be
r

T
yp

e

R
ec
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er

y

PID
(ppm)

DESCRIPTION WELL CONSTRUCTION
DETAILS
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101 SB-17/SVE-2

Project:

Location:

Client:

Drill Date:

Superior-Radhe Oil

222 Buffalo Street, Freeport, PA 16229

Superior Petroleum Company

SVE-Well

December 17, 2018

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Well Diameter:

Casing Length:

Screen Length:

Screen Slot Size:

Surface Elevation:

Casing Elevation:

Depth to Water - Static:

Gauging Date:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

20 feet

10.25"

Hollow Stem Auger, CME-55

Chatfield Drilling, Inc.

Jordan Packard

4-inch

3 feet

17 feet

0.020" slot

NA

NA

Dry

12/31/18
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1

0 Asphalt
Fill-Large angular gravel

CH: Firm, brown, some sand,
some gravel, moist, SANDY
FAT CLAY WITH GRAVEL

CH: Firm, brown, some small
gravel, moist, FAT CLAY
WITH GRAVEL

CH: Firm, brown, sandy,
gravelly, moist, SANDY FAT
CLAY WITH GRAVEL

SP: Loose, brown, very
gravelly, some clay, wet,
*Saturated from 18-25' bgs,
POORLY GRADED SAND
WITH CLAY AND GRAVEL

Borehole terminated @ 25'
bgs

1

2

3

4

5

6

7

8

9

10

11

12

*13

Hand
Clear

Split
Spoon

100%

100%

100%

90%

70%

40%

75%

60%

60%

60%

40%

30%

35%

4

3

6

7

4

7

9

11

3

4

5

3

8

8

8

9

7

10

8

8

2

5
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7
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10

15
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16

13
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12
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10

14

13

16

16

14

0

0

0

0

0

0

0

0

0

0

0

0

0

Bentonite
Chip Seal

Schedule 40
PVC Casing

Sand Pack

Schedule 40
PVC Screen

Schedule 40
PVC End Cap

Traffic Rated
Steel Manhole

Cover

8.25-inch
Diameter
Borehole

60
0

40
0

20
0

0

DEPTH
(feet)

SAMPLES

N
um

be
r

T
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e
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ec
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y

PID
(ppm)

DESCRIPTION WELL CONSTRUCTION
DETAILS
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101 SB-18/MW-6

Project:

Location:

Client:

Drill Date:

Radhe Oil

222 Buffalo Street, Freeport, PA 16229

Superior Petroleum Company

Monitoring Well

October 5, 2018

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Well Diameter:

Casing Length:

Screen Length:

Screen Slot Size:

Surface Elevation:

Casing Elevation:

Depth to Water - Static:

Gauging Date:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

25 feet

8.25-inch

Hollow Stem Auger

Chatfield Drilling, Inc.

Jordan Packard

2-inch

10 feet

15 feet

0.010-inch

NA

NA

18.00 feet

October 5, 2018
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1

0 ASPHALT
CONCRETE
CL: Lean clay with sand, gray
with some brown,
coarse-grained sand

CL:  Sandly lean clay (gray),
petroleum odor

CL: Gravelly lean clay,
sandstone fragments
observed

CL: Sandy lean clay (gray),
brown and red streaking,
sandstone fragments present

CL: Gravelly lean clay
(brown), red streaking,
sandstone fragments

CL: Sandy lean clay, mainly
brown with some gray,
coarse-grained sand,
petroleum odor

CL:Gravelly lean clay, light
brown coloration, sandstone
fragments, petroleum odor

GP/GC: Gravelly clay,
abundant sandstone
(granules and cobbles)

Borehole Terminated @ 20'

Bentonite
Chip Seal

Schedule 40
PVC Casing

Sand Pack

Schedule 40
PVC Screen

Schedule 40
PVC End Cap

Traffic Rated
Steel Manhole

Cover

8.25-inch
Diameter
Borehole

60
0

40
0

20
0

0

DEPTH
(feet)

SAMPLES

N
um

be
r

T
yp

e

R
ec

ov
er

y

PID
(ppm)

DESCRIPTION WELL CONSTRUCTION
DETAILS
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101 SB-19/MP-3

Project:

Location:

Client:

Drill Date:

Superior-Radhe Oil

222 Buffalo Street, Freeport, PA 16229

Superior Petroleum Company

SVE-Well

December 17, 2018

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Well Diameter:

Casing Length:

Screen Length:

Screen Slot Size:

Surface Elevation:

Casing Elevation:

Depth to Water - Static:

Gauging Date:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

20 feet

8.25"

Hollow Stem Auger, CME-55

Chatfield Drilling, Inc.

Jordan Packard

2-inch

3 feet

17 feet

0.020" slot

NA

NA

Dry

12/31/18
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0 ASPHALT
CONCRETE
CL: Sandy lean clay, gray

CL:  Gravelly lean clay (gray),
gravel and sand, some brown
clay, coarse-grained

CL: Lean clay with sandstone
fragments

CL: Lean clay with sandstone
fragments and red weathered
shale granules

CL: Lean clay with
coarse-grained sand, some
red streaking, petroleum odor

CL: Lean clay with
coarse-grained sand,
petroleum odor

CL: Lean clay with sandstone
fragments

GP/GC: Combination of
brown lean clay and
sandstone fragments

Borehole Terminated @ 20'
bgs

Bentonite
Chip Seal

Schedule 40
PVC Casing

Sand Pack

Schedule 40
PVC Screen

Schedule 40
PVC End Cap

Traffic Rated
Steel Manhole

Cover

10.25-inch
Diameter
Borehole

60
0

40
0

20
0

0

DEPTH
(feet)

SAMPLES

N
um

be
r

T
yp

e

R
ec

ov
er

y

PID
(ppm)

DESCRIPTION WELL CONSTRUCTION
DETAILS
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101 SB-20/SVE-1

Project:

Location:

Client:

Drill Date:

Superior-Radhe Oil

222 Buffalo Street, Freeport, PA 16229

Superior Petroleum Company

SVE-Well

December 13, 2018

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Well Diameter:

Casing Length:

Screen Length:

Screen Slot Size:

Surface Elevation:

Casing Elevation:

Depth to Water - Static:

Gauging Date:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

20 feet

10.25"

Hollow Stem Auger, CME-55

Chatfield Drilling, Inc.

Jordan Packard

4-inch

3 feet

17 feet

0.020" slot

NA

NA

Dry

12/31/18



 

  

 

 

 

 

 

 

 

 

 

 

APPENDIX I 

 

Waste Disposal Receipts 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 









































 

  

 

 

 

 

 

 

 

 

 

 

APPENDIX J 

 

Well Development Sheets 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 













 

  

 

 

 

 

 

 

 

 

 

 

APPENDIX K 

 

Slug Test Curves 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Bouwer and Rice GraphSlug Out Test 10/17/17
Radhe Oil Freeport, PA

Project Number: 597 for Superior Petroleum
Analysis by Starpoint Software

MW-1

Ho is 0.4634 feet at 64. Seconds

0 5 10 15 20 25 30 35 40
Adjusted Time (Seconds)

H
ea

d 
R

at
io

 (
H

t/H
o)

1.e-002

0.1

1.

 Bouwer and Rice parameter C = 4.402 
 ln(Re/Rw) = 3.665056e+000
 Gravel Pack Porosity: = 30. %
 Corrected Casing Radius: = 0.1988 feet
 Analysis starts at time 64. Seconds 
 Analysis ends at time 1.8 minutes 
 45 Measurements analyzed from 65 to 109 
 9 Points not plotted because head ratio <= 0.0 
 These points are not included in the analysis 

 Hydraulic Conductivity = 11.71 feet/day 
 Transmissivity = 443.8 ft2/day 



Bouwer and Rice GraphSlug Out Test 10/17/17
Radhe Oil Freeport, PA

Project Number: 597 for Superior Petroleum
Analysis by Starpoint Software

MW-2

Ho is 0.6212 feet at 1. Seconds

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0
Adjusted Time (minutes)

H
ea

d 
R

at
io

 (
H

t/H
o)

1.e-002

0.1

1.

 Bouwer and Rice parameter C = 4.356 
 ln(Re/Rw) = 3.655732e+000
 Gravel Pack Porosity: = 30. %
 Corrected Casing Radius: = 0.1988 feet
 Analysis starts at time 1. Seconds 
 Analysis ends at time 8.433 minutes 
 506 Measurements analyzed from 2 to 507 

 Hydraulic Conductivity = 0.5751 feet/day 
 Transmissivity = 21.52 ft2/day 



Bouwer and Rice GraphSlug Out Test 10/17/17
Radhe Oil Freeport, PA

Project Number: 597 for Superior Petroleum
Analysis by Starpoint Software

MW-3

Ho is 0.4629 feet at 52. Seconds

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
Adjusted Time (Seconds)

H
ea

d 
R

at
io

 (
H

t/H
o)

1.e-002

0.1

1.

 Bouwer and Rice parameter C = 4.606 
 ln(Re/Rw) = 3.706996e+000
 Gravel Pack Porosity: = 30. %
 Corrected Casing Radius: = 0.1988 feet
 Analysis starts at time 52. Seconds 
 Analysis ends at time 1.983 minutes 
 68 Measurements analyzed from 53 to 120 
 10 Points not plotted because head ratio <= 0.0 
These points are not included in the analysis 

 Hydraulic Conductivity = 9.372 feet/day 
 Transmissivity = 375.3 ft2/day 



Bouwer and Rice GraphSlug Out Test 10/17/17
Radhe Oil Freeport, PA

Project Number: 597 for Superior Petroleum
Analysis by Starpoint Software

MW-4

Ho is 0.2987 feet at 16. Seconds

0 5 10 15 20 25
Adjusted Time (Seconds)

H
ea

d 
R

at
io

 (
H

t/H
o)

1.e-002

0.1

1.

 Bouwer and Rice parameter C = 4.598 
 ln(Re/Rw) = 3.705457e+000
 Gravel Pack Porosity: = 30. %
 Corrected Casing Radius: = 0.1988 feet
 Analysis starts at time 16. Seconds 
 Analysis ends at time 2. minutes 
 105 Measurements analyzed from 17 to 121 
 78 Points not plotted because head ratio <= 0.0 
These points are not included in the analysis 

 Hydraulic Conductivity = 27.3 feet/day 
 Transmissivity = 1091 ft2/day 



Bouwer and Rice GraphSlug Out Test 10/17/17
Radhe Oil Freeport, PA

Project Number: 597 for Superior Petroleum
Analysis by Starpoint Software

MW-5

Ho is 0.57 feet at 44. Seconds

0 1 2
Adjusted Time (minutes)

H
ea

d 
R

at
io

 (
H

t/H
o)

1.e-002

0.1

1.

 Bouwer and Rice parameter C = 4.3 
 ln(Re/Rw) = 3.644550e+000
 Gravel Pack Porosity: = 30. %
 Corrected Casing Radius: = 0.1988 feet
 Analysis starts at time 44. Seconds 
 Analysis ends at time 3. minutes 
 137 Measurements analyzed from 45 to 181 

 Hydraulic Conductivity = 0.6284 feet/day 
 Transmissivity = 23.17 ft2/day 



 

  

 

 

 

 

 

 

 

 

 

 

APPENDIX L 

 

Laboratory Analytical Reports 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



#=CL#

January 05, 2017

LIMS USE: FR - MARK VALENTY
LIMS OBJECT ID: 30206462

30206462
Project:
Pace Project No.:

RE:

Mr. Mark Valenty
Letterle & Associates
2859 Oxford Boulevard
Suite 110
Allison Park, PA 15101

Fueland #221(Radhe Oil)

Dear Mr. Valenty:
Enclosed are the analytical results for sample(s) received by the laboratory on December 22, 2016.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Rachel Christner
rachel.christner@pacelabs.com
Project Manager

Enclosures

cc: Mr. Ken Dudash, Letterle & Associates LLC
Mr. Andrew Frost, Letterle & Associates
Ms. Laurie Hall, Letterle & Associates
Mr. George Hunzeker, Letterle & Associates
Mr. Eric Itle, Letterle & Associates
Ms. Stephanie Profeta, Letterle & Associates
Ms. Amy Watenpool, Letterle & Associates
Mr. Pete Weir, Letterle & Associates

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 1 of 15
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CERTIFICATIONS

Pace Project No.:
Project:

30206462
Fueland #221(Radhe Oil)

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
L-A-B DOD-ELAP Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification
Connecticut Certification #: PH-0694
Delaware Certification
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: 90133
Louisiana DHH/TNI Certification #: LA140008
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: PA00091
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification
Missouri Certification #: 235

Montana Certification #: Cert 0082
Nebraska Certification #: NE-05-29-14
Nevada Certification #: PA014572015-1
New Hampshire/TNI Certification #: 2976
New Jersey/TNI Certification #: PA 051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Oregon/TNI Certification #: PA200002
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #: TN2867
Texas/TNI Certification #: T104704188-14-8
Utah/TNI Certification #: PA014572015-5
USDA Soil Permit #: P330-14-00213
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 460198
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Certification
Wyoming Certification #: 8TMS-L

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 2 of 15
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SAMPLE SUMMARY

Pace Project No.:
Project:

30206462
Fueland #221(Radhe Oil)

Lab ID Sample ID Matrix Date Collected Date Received

30206462001 D-1/2' Solid 12/21/16 12:30 12/22/16 16:15

30206462002 D-2/2' Solid 12/21/16 12:00 12/22/16 16:15

30206462003 LS-1/3' Solid 12/21/16 12:45 12/22/16 16:15

30206462004 LS-2/3' Solid 12/21/16 12:11 12/22/16 16:15

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 3 of 15
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

30206462
Fueland #221(Radhe Oil)

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30206462001 D-1/2' EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAMLL

30206462002 D-2/2' EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAMLL

30206462003 LS-1/3' EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAMLL

30206462004 LS-2/3' EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAMLL
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30206462
Fueland #221(Radhe Oil)

Sample: D-1/2' Lab ID: 30206462001 Collected: 12/21/16 12:30 Received: 12/22/16 16:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 12/28/16 21:50 71-43-2 1c12/28/16 12:002650 722 500
Ethylbenzene 40200 ug/kg 12/28/16 21:50 100-41-4 1c12/28/16 12:002650 536 500
Isopropylbenzene (Cumene) 6820 ug/kg 12/28/16 21:50 98-82-8 1c12/28/16 12:002650 918 500
Methyl-tert-butyl ether ND ug/kg 12/28/16 21:50 1634-04-4 1c12/28/16 12:002650 1290 500
Naphthalene 30200 ug/kg 12/28/16 21:50 91-20-3 1c12/28/16 12:002650 515 500
Toluene 13600 ug/kg 12/28/16 21:50 108-88-3 1c12/28/16 12:002650 828 500
1,2,4-Trimethylbenzene 180000 ug/kg 12/29/16 13:34 95-63-6 1c12/28/16 12:0026500 7590 5000
1,3,5-Trimethylbenzene 82400 ug/kg 12/28/16 21:50 108-67-8 1c12/28/16 12:002650 892 500
Xylene (Total) 352000 ug/kg 12/28/16 21:50 1330-20-712/28/16 12:007960 1510 500
Surrogates
Toluene-d8 (S) 99 % 12/28/16 21:50 2037-26-512/28/16 12:0068-135 500
4-Bromofluorobenzene (S) 101 % 12/28/16 21:50 460-00-412/28/16 12:0065-146 500
1,2-Dichloroethane-d4 (S) 93 % 12/28/16 21:50 17060-07-012/28/16 12:0069-137 500
Dibromofluoromethane (S) 97 % 12/28/16 21:50 1868-53-712/28/16 12:0070-130 500

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 20.4 % 01/04/17 12:140.10 0.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30206462
Fueland #221(Radhe Oil)

Sample: D-2/2' Lab ID: 30206462002 Collected: 12/21/16 12:00 Received: 12/22/16 16:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 12/28/16 22:15 71-43-2 1c12/28/16 12:00258 70.3 50
Ethylbenzene 19700 ug/kg 12/28/16 22:15 100-41-4 1c12/28/16 12:00258 52.2 50
Isopropylbenzene (Cumene) 4190 ug/kg 12/28/16 22:15 98-82-8 1c12/28/16 12:00258 89.4 50
Methyl-tert-butyl ether ND ug/kg 12/28/16 22:15 1634-04-4 1c12/28/16 12:00258 126 50
Naphthalene 8770 ug/kg 12/28/16 22:15 91-20-3 1c12/28/16 12:00258 50.1 50
Toluene 19200 ug/kg 12/28/16 22:15 108-88-3 1c12/28/16 12:00258 80.6 50
1,2,4-Trimethylbenzene 72300 ug/kg 12/29/16 14:00 95-63-6 1c12/28/16 12:002580 739 500
1,3,5-Trimethylbenzene 23600 ug/kg 12/29/16 14:00 108-67-8 1c12/28/16 12:002580 869 500
Xylene (Total) 124000 ug/kg 12/29/16 14:00 1330-20-712/28/16 12:007750 1470 500
Surrogates
Toluene-d8 (S) 103 % 12/28/16 22:15 2037-26-512/28/16 12:0068-135 50
4-Bromofluorobenzene (S) 102 % 12/28/16 22:15 460-00-412/28/16 12:0065-146 50
1,2-Dichloroethane-d4 (S) 97 % 12/28/16 22:15 17060-07-012/28/16 12:0069-137 50
Dibromofluoromethane (S) 90 % 12/28/16 22:15 1868-53-712/28/16 12:0070-130 50

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 19.9 % 01/04/17 12:140.10 0.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30206462
Fueland #221(Radhe Oil)

Sample: LS-1/3' Lab ID: 30206462003 Collected: 12/21/16 12:45 Received: 12/22/16 16:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene 2230 ug/kg 12/28/16 22:41 71-43-2 1c12/28/16 12:00261 71.1 50
Ethylbenzene 8220 ug/kg 12/28/16 22:41 100-41-4 1c12/28/16 12:00261 52.8 50
Isopropylbenzene (Cumene) 1930 ug/kg 12/28/16 22:41 98-82-8 1c12/28/16 12:00261 90.4 50
Methyl-tert-butyl ether ND ug/kg 12/28/16 22:41 1634-04-4 1c12/28/16 12:00261 127 50
Naphthalene 3990 ug/kg 12/28/16 22:41 91-20-3 1c12/28/16 12:00261 50.7 50
Toluene 716 ug/kg 12/28/16 22:41 108-88-3 1c12/28/16 12:00261 81.6 50
1,2,4-Trimethylbenzene 785 ug/kg 12/28/16 22:41 95-63-6 1c12/28/16 12:00261 74.8 50
1,3,5-Trimethylbenzene ND ug/kg 12/28/16 22:41 108-67-8 1c12/28/16 12:00261 87.8 50
Xylene (Total) 4040 ug/kg 12/28/16 22:41 1330-20-712/28/16 12:00784 148 50
Surrogates
Toluene-d8 (S) 102 % 12/28/16 22:41 2037-26-512/28/16 12:0068-135 50
4-Bromofluorobenzene (S) 100 % 12/28/16 22:41 460-00-412/28/16 12:0065-146 50
1,2-Dichloroethane-d4 (S) 99 % 12/28/16 22:41 17060-07-012/28/16 12:0069-137 50
Dibromofluoromethane (S) 88 % 12/28/16 22:41 1868-53-712/28/16 12:0070-130 50

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 20.4 % 01/04/17 12:140.10 0.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30206462
Fueland #221(Radhe Oil)

Sample: LS-2/3' Lab ID: 30206462004 Collected: 12/21/16 12:11 Received: 12/22/16 16:15 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 12/28/16 21:24 71-43-2 1c12/28/16 12:005.0 1.3 1
Ethylbenzene ND ug/kg 12/28/16 21:24 100-41-4 1c12/28/16 12:005.0 1.0 1
Isopropylbenzene (Cumene) ND ug/kg 12/28/16 21:24 98-82-8 1c12/28/16 12:005.0 1.7 1
Methyl-tert-butyl ether ND ug/kg 12/28/16 21:24 1634-04-4 1c12/28/16 12:005.0 2.4 1
Naphthalene ND ug/kg 12/28/16 21:24 91-20-3 1c12/28/16 12:005.0 0.96 1
Toluene ND ug/kg 12/28/16 21:24 108-88-3 1c12/28/16 12:005.0 1.5 1
1,2,4-Trimethylbenzene ND ug/kg 12/28/16 21:24 95-63-6 1c12/28/16 12:005.0 1.4 1
1,3,5-Trimethylbenzene ND ug/kg 12/28/16 21:24 108-67-8 1c12/28/16 12:005.0 1.7 1
Xylene (Total) ND ug/kg 12/28/16 21:24 1330-20-712/28/16 12:0014.9 2.8 1
Surrogates
Toluene-d8 (S) 99 % 12/28/16 21:24 2037-26-512/28/16 12:0068-135 1
4-Bromofluorobenzene (S) 100 % 12/28/16 21:24 460-00-412/28/16 12:0065-146 1
1,2-Dichloroethane-d4 (S) 99 % 12/28/16 21:24 17060-07-012/28/16 12:0069-137 1
Dibromofluoromethane (S) 99 % 12/28/16 21:24 1868-53-712/28/16 12:0070-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 20.4 % 01/04/17 12:140.10 0.10 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30206462
Fueland #221(Radhe Oil)

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

244877
EPA 5035A

EPA 8260B
8260B MSV UST-SOIL

Associated Lab Samples: 30206462001, 30206462002, 30206462003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1205353
Associated Lab Samples: 30206462001, 30206462002, 30206462003

Matrix: Solid

AnalyzedMDL

1,2,4-Trimethylbenzene ug/kg ND 250 12/28/16 12:4371.5
1,3,5-Trimethylbenzene ug/kg ND 250 12/28/16 12:4384.0
Benzene ug/kg ND 250 12/28/16 12:4368.0
Ethylbenzene ug/kg ND 250 12/28/16 12:4350.5
Isopropylbenzene (Cumene) ug/kg ND 250 12/28/16 12:4386.5
Methyl-tert-butyl ether ug/kg ND 250 12/28/16 12:43122
Naphthalene ug/kg ND 250 12/28/16 12:4348.5
Toluene ug/kg ND 250 12/28/16 12:4378.0
Xylene (Total) ug/kg ND 750 12/28/16 12:43142
1,2-Dichloroethane-d4 (S) % 93 69-137 12/28/16 12:43
4-Bromofluorobenzene (S) % 101 65-146 12/28/16 12:43
Dibromofluoromethane (S) % 93 70-130 12/28/16 12:43
Toluene-d8 (S) % 99 68-135 12/28/16 12:43

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1205354LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/kg 20.320 102 79-125
1,3,5-Trimethylbenzene ug/kg 19.720 99 74-129
Benzene ug/kg 18.920 95 71-137
Ethylbenzene ug/kg 19.320 96 78-126
Isopropylbenzene (Cumene) ug/kg 19.520 97 78-133
Methyl-tert-butyl ether ug/kg 20.020 100 77-141
Naphthalene ug/kg 19.920 100 81-126
Toluene ug/kg 18.820 94 72-127
Xylene (Total) ug/kg 58.060 97 80-124
1,2-Dichloroethane-d4 (S) % 93 69-137
4-Bromofluorobenzene (S) % 102 65-146
Dibromofluoromethane (S) % 97 70-130
Toluene-d8 (S) % 100 68-135
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30206462
Fueland #221(Radhe Oil)

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

244878
EPA 5035A

EPA 8260B
8260B MSV UST-SOIL

Associated Lab Samples: 30206462004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1205355
Associated Lab Samples: 30206462004

Matrix: Solid

AnalyzedMDL

1,2,4-Trimethylbenzene ug/kg ND 5.0 12/28/16 13:081.4
1,3,5-Trimethylbenzene ug/kg ND 5.0 12/28/16 13:081.7
Benzene ug/kg ND 5.0 12/28/16 13:081.4
Ethylbenzene ug/kg ND 5.0 12/28/16 13:081.0
Isopropylbenzene (Cumene) ug/kg ND 5.0 12/28/16 13:081.7
Methyl-tert-butyl ether ug/kg ND 5.0 12/28/16 13:082.4
Naphthalene ug/kg ND 5.0 12/28/16 13:080.97
Toluene ug/kg ND 5.0 12/28/16 13:081.6
Xylene (Total) ug/kg ND 15.0 12/28/16 13:082.8
1,2-Dichloroethane-d4 (S) % 97 69-137 12/28/16 13:08
4-Bromofluorobenzene (S) % 99 65-146 12/28/16 13:08
Dibromofluoromethane (S) % 97 70-130 12/28/16 13:08
Toluene-d8 (S) % 99 68-135 12/28/16 13:08

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1205356LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/kg 20.320 102 79-125
1,3,5-Trimethylbenzene ug/kg 19.720 99 74-129
Benzene ug/kg 18.920 95 71-137
Ethylbenzene ug/kg 19.320 96 78-126
Isopropylbenzene (Cumene) ug/kg 19.520 97 78-133
Methyl-tert-butyl ether ug/kg 20.020 100 77-141
Naphthalene ug/kg 19.920 100 81-126
Toluene ug/kg 18.820 94 72-127
Xylene (Total) ug/kg 58.060 97 80-124
1,2-Dichloroethane-d4 (S) % 93 69-137
4-Bromofluorobenzene (S) % 102 65-146
Dibromofluoromethane (S) % 97 70-130
Toluene-d8 (S) % 100 68-135
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30206462
Fueland #221(Radhe Oil)

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

245488
ASTM D2974-87

ASTM D2974-87
Dry Weight/Percent Moisture

Associated Lab Samples: 30206462001, 30206462002, 30206462003, 30206462004

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

30206462001
1207819SAMPLE DUPLICATE:

Percent Moisture % 21.0 3 2020.4
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QUALIFIERS

Pace Project No.:
Project:

30206462
Fueland #221(Radhe Oil)

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - GreensburgPASI-PA

BATCH QUALIFIERS

Batch: 244877
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

Batch: 244878
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

ANALYTE QUALIFIERS

A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.1c

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 01/05/2017 11:59 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 12 of 15



#=CR#

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

30206462
Fueland #221(Radhe Oil)

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

30206462001 244877 244939D-1/2' EPA 5035A EPA 8260B
30206462002 244877 244939D-2/2' EPA 5035A EPA 8260B
30206462003 244877 244939LS-1/3' EPA 5035A EPA 8260B

30206462004 244878 244940LS-2/3' EPA 5035A EPA 8260B

30206462001 245488D-1/2' ASTM D2974-87
30206462002 245488D-2/2' ASTM D2974-87
30206462003 245488LS-1/3' ASTM D2974-87
30206462004 245488LS-2/3' ASTM D2974-87
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September 07, 2017

LIMS USE: FR - MARK VALENTY
LIMS OBJECT ID: 30228428

30228428
Project:
Pace Project No.:

RE:

Mr. Mark Valenty
Letterle & Associates
2859 Oxford Boulevard
Suite 110
Allison Park, PA 15101

597 Superior: Radke Oil

Dear Mr. Valenty:
Enclosed are the analytical results for sample(s) received by the laboratory on August 28, 2017. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Rachel Christner
rachel.christner@pacelabs.com

Project Manager
724-850-5611

Enclosures

cc: Mr. Ken Dudash, Letterle & Associates LLC
Mr. Andrew Frost, Letterle & Associates
Ms. Laurie Hall, Letterle & Associates
Mr. George Hunzeker, Letterle & Associates
Mr. Eric Itle, Letterle & Associates
Ms. Stephanie Profeta, Letterle & Associates
Ms. Amy Watenpool, Letterle & Associates
Mr. Pete Weir, Letterle & Associates
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CERTIFICATIONS

Pace Project No.:
Project:

30228428
597 Superior: Radke Oil

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
L-A-B DOD-ELAP Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification
Connecticut Certification #: PH-0694
Delaware Certification
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: 90133
Louisiana DHH/TNI Certification #: LA140008
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: PA00091
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification
Missouri Certification #: 235

Montana Certification #: Cert 0082
Nebraska Certification #: NE-05-29-14
Nevada Certification #: PA014572015-1
New Hampshire/TNI Certification #: 2976
New Jersey/TNI Certification #: PA 051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Oregon/TNI Certification #: PA200002
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #: TN2867
Texas/TNI Certification #: T104704188-14-8
Utah/TNI Certification #: PA014572015-5
USDA Soil Permit #: P330-14-00213
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 460198
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Certification
Wyoming Certification #: 8TMS-L
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SAMPLE SUMMARY

Pace Project No.:
Project:

30228428
597 Superior: Radke Oil

Lab ID Sample ID Matrix Date Collected Date Received

30228428001 SB1/SS7/11-13 Solid 08/24/17 12:20 08/28/17 13:35

30228428002 SB2/SS9/15-17 Solid 08/24/17 15:00 08/28/17 13:35

30228428003 SB3/SS3/4-5 Solid 08/24/17 16:10 08/28/17 13:35

30228428004 SB4/SS6/9-11 Solid 08/25/17 09:40 08/28/17 13:35

30228428005 SB5/SS4/5-7 Solid 08/25/17 11:25 08/28/17 13:35

30228428006 SB6/SS3/4-5 Solid 08/25/17 12:40 08/28/17 13:35

30228428007 SB2/WS1/24 Water 08/24/17 14:55 08/28/17 13:35

30228428008 SB6/WS1/24 Water 08/25/17 12:45 08/28/17 13:35
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Page 3 of 23



#=SA#

SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

30228428
597 Superior: Radke Oil

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30228428001 SB1/SS7/11-13 EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAJTK

30228428002 SB2/SS9/15-17 EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAJTK

30228428003 SB3/SS3/4-5 EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAJTK

30228428004 SB4/SS6/9-11 EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAJTK

30228428005 SB5/SS4/5-7 EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAJTK

30228428006 SB6/SS3/4-5 EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAJTK

30228428007 SB2/WS1/24 EPA 8260B 13 PASI-PAJAS

30228428008 SB6/WS1/24 EPA 8260B 13 PASI-PAJAS

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 4 of 23
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30228428
597 Superior: Radke Oil

Sample: SB1/SS7/11-13 Lab ID: 30228428001 Collected: 08/24/17 12:20 Received: 08/28/17 13:35 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Comments: • Trip blank was not received with samples.

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 08/30/17 19:38 71-43-2 1c08/30/17 11:16263 76.4 50
Ethylbenzene 15000 ug/kg 08/30/17 19:38 100-41-4 1c08/30/17 11:16263 80.6 50
Isopropylbenzene (Cumene) 4990 ug/kg 08/30/17 19:38 98-82-8 1c08/30/17 11:16263 76.4 50
Methyl-tert-butyl ether ND ug/kg 08/30/17 19:38 1634-04-4 1c08/30/17 11:16263 41.6 50
Naphthalene 9200 ug/kg 08/30/17 19:38 91-20-3 1c08/30/17 11:16263 117 50
Toluene ND ug/kg 08/30/17 19:38 108-88-3 1c08/30/17 11:16263 76.4 50
1,2,4-Trimethylbenzene 95400 ug/kg 08/31/17 14:07 95-63-6 1c08/30/17 11:162630 690 500
1,3,5-Trimethylbenzene 29800 ug/kg 08/31/17 14:07 108-67-8 1c08/30/17 11:162630 706 500
Xylene (Total) 27900 ug/kg 08/30/17 19:38 1330-20-708/30/17 11:16790 232 50
Surrogates
Toluene-d8 (S) 105 % 08/30/17 19:38 2037-26-508/30/17 11:1668-135 50
4-Bromofluorobenzene (S) 108 % 08/30/17 19:38 460-00-408/30/17 11:1665-146 50
1,2-Dichloroethane-d4 (S) 99 % 08/30/17 19:38 17060-07-008/30/17 11:1669-137 50
Dibromofluoromethane (S) 87 % 08/30/17 19:38 1868-53-708/30/17 11:1670-130 50

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 16.6 % 09/06/17 14:440.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 09/07/2017 10:11 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30228428
597 Superior: Radke Oil

Sample: SB2/SS9/15-17 Lab ID: 30228428002 Collected: 08/24/17 15:00 Received: 08/28/17 13:35 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Comments: • Trip blank was not received with samples.

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 08/30/17 13:54 71-43-2 1c08/30/17 11:125.1 1.5 1
Ethylbenzene 553 ug/kg 08/31/17 21:46 100-41-4 1c08/31/17 13:39262 80.2 50
Isopropylbenzene (Cumene) 252 ug/kg 08/30/17 13:54 98-82-8 1c08/30/17 11:125.1 1.5 1
Methyl-tert-butyl ether ND ug/kg 08/30/17 13:54 1634-04-4 1c08/30/17 11:125.1 0.81 1
Naphthalene 1720 ug/kg 08/31/17 21:46 91-20-3 1c08/31/17 13:39262 116 50
Toluene 16.3 ug/kg 08/30/17 13:54 108-88-3 1c08/30/17 11:125.1 1.5 1
1,2,4-Trimethylbenzene 5950 ug/kg 08/31/17 21:46 95-63-6 1c08/31/17 13:39262 68.7 50
1,3,5-Trimethylbenzene 1650 ug/kg 08/31/17 21:46 108-67-8 1c08/31/17 13:39262 70.3 50
Xylene (Total) 2860 ug/kg 08/31/17 21:46 1330-20-708/31/17 13:39786 231 50
Surrogates
Toluene-d8 (S) 109 % 08/30/17 13:54 2037-26-508/30/17 11:1268-135 1
4-Bromofluorobenzene (S) 114 % 08/30/17 13:54 460-00-408/30/17 11:1265-146 1
1,2-Dichloroethane-d4 (S) 97 % 08/30/17 13:54 17060-07-008/30/17 11:1269-137 1
Dibromofluoromethane (S) 94 % 08/30/17 13:54 1868-53-708/30/17 11:1270-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 16.8 % 09/06/17 14:440.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 09/07/2017 10:11 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30228428
597 Superior: Radke Oil

Sample: SB3/SS3/4-5 Lab ID: 30228428003 Collected: 08/24/17 16:10 Received: 08/28/17 13:35 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Comments: • Trip blank was not received with samples.

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 08/31/17 14:16 71-43-2 1c08/31/17 13:364.6 1.3 1
Ethylbenzene ND ug/kg 08/31/17 14:16 100-41-4 1c08/31/17 13:364.6 1.4 1
Isopropylbenzene (Cumene) ND ug/kg 08/31/17 14:16 98-82-8 1c08/31/17 13:364.6 1.3 1
Methyl-tert-butyl ether ND ug/kg 08/31/17 14:16 1634-04-4 1c08/31/17 13:364.6 0.72 1
Naphthalene ND ug/kg 08/31/17 14:16 91-20-3 1c08/31/17 13:364.6 2.0 1
Toluene ND ug/kg 08/31/17 14:16 108-88-3 1c08/31/17 13:364.6 1.3 1
1,2,4-Trimethylbenzene ND ug/kg 08/31/17 14:16 95-63-6 1c08/31/17 13:364.6 1.2 1
1,3,5-Trimethylbenzene ND ug/kg 08/31/17 14:16 108-67-8 1c08/31/17 13:364.6 1.2 1
Xylene (Total) ND ug/kg 08/31/17 14:16 1330-20-708/31/17 13:3613.7 4.0 1
Surrogates
Toluene-d8 (S) 98 % 08/31/17 14:16 2037-26-508/31/17 13:3668-135 1
4-Bromofluorobenzene (S) 95 % 08/31/17 14:16 460-00-408/31/17 13:3665-146 1
1,2-Dichloroethane-d4 (S) 99 % 08/31/17 14:16 17060-07-008/31/17 13:3669-137 1
Dibromofluoromethane (S) 96 % 08/31/17 14:16 1868-53-708/31/17 13:3670-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 14.3 % 09/06/17 14:450.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 09/07/2017 10:11 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30228428
597 Superior: Radke Oil

Sample: SB4/SS6/9-11 Lab ID: 30228428004 Collected: 08/25/17 09:40 Received: 08/28/17 13:35 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Comments: • Trip blank was not received with samples.

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 08/30/17 14:47 71-43-2 1c08/30/17 11:125.0 1.4 1
Ethylbenzene ND ug/kg 08/30/17 14:47 100-41-4 1c08/30/17 11:125.0 1.5 1
Isopropylbenzene (Cumene) ND ug/kg 08/30/17 14:47 98-82-8 1c08/30/17 11:125.0 1.4 1
Methyl-tert-butyl ether ND ug/kg 08/30/17 14:47 1634-04-4 1c08/30/17 11:125.0 0.79 1
Naphthalene ND ug/kg 08/30/17 14:47 91-20-3 1c08/30/17 11:125.0 2.2 1
Toluene ND ug/kg 08/30/17 14:47 108-88-3 1c08/30/17 11:125.0 1.4 1
1,2,4-Trimethylbenzene ND ug/kg 08/30/17 14:47 95-63-6 1c08/30/17 11:125.0 1.3 1
1,3,5-Trimethylbenzene ND ug/kg 08/30/17 14:47 108-67-8 1c08/30/17 11:125.0 1.3 1
Xylene (Total) ND ug/kg 08/30/17 14:47 1330-20-708/30/17 11:1214.9 4.4 1
Surrogates
Toluene-d8 (S) 127 % 08/30/17 14:47 2037-26-508/30/17 11:1268-135 1
4-Bromofluorobenzene (S) 106 % 08/30/17 14:47 460-00-408/30/17 11:1265-146 1
1,2-Dichloroethane-d4 (S) 112 % 08/30/17 14:47 17060-07-008/30/17 11:1269-137 1
Dibromofluoromethane (S) 83 % 08/30/17 14:47 1868-53-708/30/17 11:1270-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 19.5 % 09/06/17 14:450.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 09/07/2017 10:11 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30228428
597 Superior: Radke Oil

Sample: SB5/SS4/5-7 Lab ID: 30228428005 Collected: 08/25/17 11:25 Received: 08/28/17 13:35 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Comments: • Trip blank was not received with samples.

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 08/30/17 15:14 71-43-2 1c08/30/17 11:125.9 1.7 1
Ethylbenzene ND ug/kg 08/30/17 15:14 100-41-4 1c08/30/17 11:125.9 1.8 1
Isopropylbenzene (Cumene) ND ug/kg 08/30/17 15:14 98-82-8 1c08/30/17 11:125.9 1.7 1
Methyl-tert-butyl ether ND ug/kg 08/30/17 15:14 1634-04-4 1c08/30/17 11:125.9 0.93 1
Naphthalene ND ug/kg 08/30/17 15:14 91-20-3 1c08/30/17 11:125.9 2.6 1
Toluene ND ug/kg 08/30/17 15:14 108-88-3 1c08/30/17 11:125.9 1.7 1
1,2,4-Trimethylbenzene ND ug/kg 08/30/17 15:14 95-63-6 1c08/30/17 11:125.9 1.5 1
1,3,5-Trimethylbenzene ND ug/kg 08/30/17 15:14 108-67-8 1c08/30/17 11:125.9 1.6 1
Xylene (Total) ND ug/kg 08/30/17 15:14 1330-20-708/30/17 11:1217.7 5.2 1
Surrogates
Toluene-d8 (S) 97 % 08/30/17 15:14 2037-26-508/30/17 11:1268-135 1
4-Bromofluorobenzene (S) 95 % 08/30/17 15:14 460-00-408/30/17 11:1265-146 1
1,2-Dichloroethane-d4 (S) 93 % 08/30/17 15:14 17060-07-008/30/17 11:1269-137 1
Dibromofluoromethane (S) 94 % 08/30/17 15:14 1868-53-708/30/17 11:1270-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 18.1 % 09/06/17 14:450.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 09/07/2017 10:11 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30228428
597 Superior: Radke Oil

Sample: SB6/SS3/4-5 Lab ID: 30228428006 Collected: 08/25/17 12:40 Received: 08/28/17 13:35 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Comments: • Trip blank was not received with samples.

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 08/30/17 15:40 71-43-2 1c08/30/17 11:125.0 1.5 1
Ethylbenzene ND ug/kg 08/30/17 15:40 100-41-4 1c08/30/17 11:125.0 1.5 1
Isopropylbenzene (Cumene) ND ug/kg 08/30/17 15:40 98-82-8 1c08/30/17 11:125.0 1.5 1
Methyl-tert-butyl ether ND ug/kg 08/30/17 15:40 1634-04-4 1c08/30/17 11:125.0 0.79 1
Naphthalene ND ug/kg 08/30/17 15:40 91-20-3 1c08/30/17 11:125.0 2.2 1
Toluene ND ug/kg 08/30/17 15:40 108-88-3 1c08/30/17 11:125.0 1.5 1
1,2,4-Trimethylbenzene ND ug/kg 08/30/17 15:40 95-63-6 1c08/30/17 11:125.0 1.3 1
1,3,5-Trimethylbenzene ND ug/kg 08/30/17 15:40 108-67-8 1c08/30/17 11:125.0 1.3 1
Xylene (Total) ND ug/kg 08/30/17 15:40 1330-20-708/30/17 11:1215.0 4.4 1
Surrogates
Toluene-d8 (S) 97 % 08/30/17 15:40 2037-26-508/30/17 11:1268-135 1
4-Bromofluorobenzene (S) 93 % 08/30/17 15:40 460-00-408/30/17 11:1265-146 1
1,2-Dichloroethane-d4 (S) 93 % 08/30/17 15:40 17060-07-008/30/17 11:1269-137 1
Dibromofluoromethane (S) 95 % 08/30/17 15:40 1868-53-708/30/17 11:1270-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 15.5 % 09/06/17 14:450.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 09/07/2017 10:11 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30228428
597 Superior: Radke Oil

Sample: SB2/WS1/24 Lab ID: 30228428007 Collected: 08/24/17 14:55 Received: 08/28/17 13:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Comments: • Trip blank was not received with samples.

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 08/31/17 15:27 71-43-21.0 0.35 1
Ethylbenzene 12.5 ug/L 08/31/17 15:27 100-41-41.0 0.21 1
Isopropylbenzene (Cumene) 1.7 ug/L 08/31/17 15:27 98-82-81.0 0.25 1
Methyl-tert-butyl ether 2.0 ug/L 08/31/17 15:27 1634-04-41.0 0.27 1
Naphthalene 4.2 ug/L 08/31/17 15:27 91-20-32.0 0.39 1
Toluene ND ug/L 08/31/17 15:27 108-88-31.0 0.29 1
1,2,4-Trimethylbenzene 31.7 ug/L 08/31/17 15:27 95-63-61.0 0.21 1
1,3,5-Trimethylbenzene 12.2 ug/L 08/31/17 15:27 108-67-81.0 0.40 1
Xylene (Total) 45.5 ug/L 08/31/17 15:27 1330-20-73.0 1.1 1
Surrogates
Toluene-d8 (S) 99 % 08/31/17 15:27 2037-26-580-120 1
4-Bromofluorobenzene (S) 99 % 08/31/17 15:27 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 116 % 08/31/17 15:27 17060-07-080-120 1
Dibromofluoromethane (S) 97 % 08/31/17 15:27 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 09/07/2017 10:11 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30228428
597 Superior: Radke Oil

Sample: SB6/WS1/24 Lab ID: 30228428008 Collected: 08/25/17 12:45 Received: 08/28/17 13:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Comments: • Trip blank was not received with samples.

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 08/31/17 14:32 71-43-21.0 0.35 1
Ethylbenzene ND ug/L 08/31/17 14:32 100-41-41.0 0.21 1
Isopropylbenzene (Cumene) ND ug/L 08/31/17 14:32 98-82-81.0 0.25 1
Methyl-tert-butyl ether ND ug/L 08/31/17 14:32 1634-04-41.0 0.27 1
Naphthalene ND ug/L 08/31/17 14:32 91-20-32.0 0.39 1
Toluene ND ug/L 08/31/17 14:32 108-88-31.0 0.29 1
1,2,4-Trimethylbenzene ND ug/L 08/31/17 14:32 95-63-61.0 0.21 1
1,3,5-Trimethylbenzene ND ug/L 08/31/17 14:32 108-67-81.0 0.40 1
Xylene (Total) ND ug/L 08/31/17 14:32 1330-20-73.0 1.1 1
Surrogates
Toluene-d8 (S) 97 % 08/31/17 14:32 2037-26-580-120 1
4-Bromofluorobenzene (S) 99 % 08/31/17 14:32 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 113 % 08/31/17 14:32 17060-07-080-120 1
Dibromofluoromethane (S) 102 % 08/31/17 14:32 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 09/07/2017 10:11 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30228428
597 Superior: Radke Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

269915
EPA 5035A

EPA 8260B
8260B MSV UST-SOIL

Associated Lab Samples: 30228428001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1328256
Associated Lab Samples: 30228428001

Matrix: Solid

AnalyzedMDL

1,2,4-Trimethylbenzene ug/kg ND 250 08/30/17 13:0165.5
1,3,5-Trimethylbenzene ug/kg ND 250 08/30/17 13:0167.0
Benzene ug/kg ND 250 08/30/17 13:0172.5
Ethylbenzene ug/kg ND 250 08/30/17 13:0176.5
Isopropylbenzene (Cumene) ug/kg ND 250 08/30/17 13:0172.5
Methyl-tert-butyl ether ug/kg ND 250 08/30/17 13:0139.5
Naphthalene ug/kg ND 250 08/30/17 13:01111
Toluene ug/kg ND 250 08/30/17 13:0172.5
Xylene (Total) ug/kg ND 750 08/30/17 13:01220
1,2-Dichloroethane-d4 (S) % 91 69-137 08/30/17 13:01
4-Bromofluorobenzene (S) % 93 65-146 08/30/17 13:01
Dibromofluoromethane (S) % 95 70-130 08/30/17 13:01
Toluene-d8 (S) % 98 68-135 08/30/17 13:01

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1328257LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/kg 20.120 101 79-125
1,3,5-Trimethylbenzene ug/kg 19.620 98 74-129
Benzene ug/kg 20.020 100 71-137
Ethylbenzene ug/kg 18.520 92 78-126
Isopropylbenzene (Cumene) ug/kg 19.120 96 78-133
Methyl-tert-butyl ether ug/kg 20.320 101 77-141
Naphthalene ug/kg 21.120 106 81-126
Toluene ug/kg 18.720 94 72-127
Xylene (Total) ug/kg 57.860 96 80-124
1,2-Dichloroethane-d4 (S) % 85 69-137
4-Bromofluorobenzene (S) % 94 65-146
Dibromofluoromethane (S) % 96 70-130
Toluene-d8 (S) % 97 68-135

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 09/07/2017 10:11 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30228428
597 Superior: Radke Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

270037
EPA 5035A

EPA 8260B
8260B MSV UST-SOIL

Associated Lab Samples: 30228428002, 30228428004, 30228428005, 30228428006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1328780
Associated Lab Samples: 30228428002, 30228428004, 30228428005, 30228428006

Matrix: Solid

AnalyzedMDL

1,2,4-Trimethylbenzene ug/kg ND 5.0 08/30/17 13:281.3
1,3,5-Trimethylbenzene ug/kg ND 5.0 08/30/17 13:281.3
Benzene ug/kg ND 5.0 08/30/17 13:281.4
Ethylbenzene ug/kg ND 5.0 08/30/17 13:281.5
Isopropylbenzene (Cumene) ug/kg ND 5.0 08/30/17 13:281.4
Methyl-tert-butyl ether ug/kg ND 5.0 08/30/17 13:280.79
Naphthalene ug/kg ND 5.0 08/30/17 13:282.2
Toluene ug/kg ND 5.0 08/30/17 13:281.4
Xylene (Total) ug/kg ND 15.0 08/30/17 13:284.4
1,2-Dichloroethane-d4 (S) % 93 69-137 08/30/17 13:28
4-Bromofluorobenzene (S) % 93 65-146 08/30/17 13:28
Dibromofluoromethane (S) % 95 70-130 08/30/17 13:28
Toluene-d8 (S) % 96 68-135 08/30/17 13:28

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1328781LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/kg 20.120 101 79-125
1,3,5-Trimethylbenzene ug/kg 19.620 98 74-129
Benzene ug/kg 20.020 100 71-137
Ethylbenzene ug/kg 18.520 92 78-126
Isopropylbenzene (Cumene) ug/kg 19.120 96 78-133
Methyl-tert-butyl ether ug/kg 20.320 101 77-141
Naphthalene ug/kg 21.120 106 81-126
Toluene ug/kg 18.720 94 72-127
Xylene (Total) ug/kg 57.860 96 80-124
1,2-Dichloroethane-d4 (S) % 85 69-137
4-Bromofluorobenzene (S) % 94 65-146
Dibromofluoromethane (S) % 96 70-130
Toluene-d8 (S) % 97 68-135

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30228428
597 Superior: Radke Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

270219
EPA 5035A

EPA 8260B
8260B MSV UST-SOIL

Associated Lab Samples: 30228428002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1329725
Associated Lab Samples: 30228428002

Matrix: Solid

AnalyzedMDL

1,2,4-Trimethylbenzene ug/kg ND 250 08/31/17 13:1565.5
1,3,5-Trimethylbenzene ug/kg ND 250 08/31/17 13:1567.0
Ethylbenzene ug/kg ND 250 08/31/17 13:1576.5
Naphthalene ug/kg ND 250 08/31/17 13:15111
Xylene (Total) ug/kg ND 750 08/31/17 13:15220
1,2-Dichloroethane-d4 (S) % 93 69-137 08/31/17 13:15
4-Bromofluorobenzene (S) % 95 65-146 08/31/17 13:15
Dibromofluoromethane (S) % 96 70-130 08/31/17 13:15
Toluene-d8 (S) % 97 68-135 08/31/17 13:15

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1329726LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/kg 20.220 101 79-125
1,3,5-Trimethylbenzene ug/kg 19.820 99 74-129
Ethylbenzene ug/kg 18.020 90 78-126
Naphthalene ug/kg 18.720 94 81-126
Xylene (Total) ug/kg 54.760 91 80-124
1,2-Dichloroethane-d4 (S) % 95 69-137
4-Bromofluorobenzene (S) % 93 65-146
Dibromofluoromethane (S) % 94 70-130
Toluene-d8 (S) % 98 68-135

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 09/07/2017 10:11 AM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30228428
597 Superior: Radke Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

270221
EPA 5035A

EPA 8260B
8260B MSV UST-SOIL

Associated Lab Samples: 30228428003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1329729
Associated Lab Samples: 30228428003

Matrix: Solid

AnalyzedMDL

1,2,4-Trimethylbenzene ug/kg ND 5.0 08/31/17 13:411.3
1,3,5-Trimethylbenzene ug/kg ND 5.0 08/31/17 13:411.3
Benzene ug/kg ND 5.0 08/31/17 13:411.4
Ethylbenzene ug/kg ND 5.0 08/31/17 13:411.5
Isopropylbenzene (Cumene) ug/kg ND 5.0 08/31/17 13:411.4
Methyl-tert-butyl ether ug/kg ND 5.0 08/31/17 13:410.79
Naphthalene ug/kg ND 5.0 08/31/17 13:412.2
Toluene ug/kg ND 5.0 08/31/17 13:411.4
Xylene (Total) ug/kg ND 15.0 08/31/17 13:414.4
1,2-Dichloroethane-d4 (S) % 95 69-137 08/31/17 13:41
4-Bromofluorobenzene (S) % 94 65-146 08/31/17 13:41
Dibromofluoromethane (S) % 96 70-130 08/31/17 13:41
Toluene-d8 (S) % 99 68-135 08/31/17 13:41

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1329730LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/kg 20.220 101 79-125
1,3,5-Trimethylbenzene ug/kg 19.820 99 74-129
Benzene ug/kg 19.420 97 71-137
Ethylbenzene ug/kg 18.020 90 78-126
Isopropylbenzene (Cumene) ug/kg 19.620 98 78-133
Methyl-tert-butyl ether ug/kg 21.020 105 77-141
Naphthalene ug/kg 18.720 94 81-126
Toluene ug/kg 18.620 93 72-127
Xylene (Total) ug/kg 54.760 91 80-124
1,2-Dichloroethane-d4 (S) % 95 69-137
4-Bromofluorobenzene (S) % 93 65-146
Dibromofluoromethane (S) % 94 70-130
Toluene-d8 (S) % 98 68-135
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30228428
597 Superior: Radke Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

270185
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 30228428007, 30228428008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1329495
Associated Lab Samples: 30228428007, 30228428008

Matrix: Water

AnalyzedMDL

1,2,4-Trimethylbenzene ug/L ND 1.0 08/31/17 11:480.21
1,3,5-Trimethylbenzene ug/L ND 1.0 08/31/17 11:480.40
Benzene ug/L ND 1.0 08/31/17 11:480.35
Ethylbenzene ug/L ND 1.0 08/31/17 11:480.21
Isopropylbenzene (Cumene) ug/L ND 1.0 08/31/17 11:480.25
Methyl-tert-butyl ether ug/L ND 1.0 08/31/17 11:480.27
Naphthalene ug/L ND 2.0 08/31/17 11:480.39
Toluene ug/L ND 1.0 08/31/17 11:480.29
Xylene (Total) ug/L ND 3.0 08/31/17 11:481.1
1,2-Dichloroethane-d4 (S) % 117 80-120 08/31/17 11:48
4-Bromofluorobenzene (S) % 99 79-129 08/31/17 11:48
Dibromofluoromethane (S) % 102 80-120 08/31/17 11:48
Toluene-d8 (S) % 99 80-120 08/31/17 11:48

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1329496LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/L 22.520 112 70-130
1,3,5-Trimethylbenzene ug/L 22.420 112 70-130
Benzene ug/L 21.820 109 70-130
Ethylbenzene ug/L 21.920 110 70-130
Isopropylbenzene (Cumene) ug/L 22.220 111 70-130
Methyl-tert-butyl ether ug/L 22.120 110 70-130
Naphthalene ug/L 23.120 116 70-130
Toluene ug/L 21.020 105 70-130
Xylene (Total) ug/L 66.360 110 70-130
1,2-Dichloroethane-d4 (S) % 105 80-120
4-Bromofluorobenzene (S) % 99 79-129
Dibromofluoromethane (S) % 104 80-120
Toluene-d8 (S) % 97 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1329497MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30228641001

1329498

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,2,4-Trimethylbenzene ug/L 20 99 75-125107 8 3020ND 19.8 21.5
1,3,5-Trimethylbenzene ug/L 20 94 76-121107 13 3020ND 18.7 21.3
Benzene ug/L 20 102 67-121110 8 3020ND 20.3 22.0

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30228428
597 Superior: Radke Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1329497MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30228641001

1329498

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Ethylbenzene ug/L 20 98 70-127105 7 3020ND 19.5 21.1
Isopropylbenzene (Cumene) ug/L 20 98 80-122108 11 3020ND 19.5 21.7
Methyl-tert-butyl ether ug/L 20 110 79-135103 7 3020ND 22.1 20.6
Naphthalene ug/L 20 95 62-131105 10 3020ND 18.9 20.9
Toluene ug/L 20 104 77-125112 7 3020ND 20.8 22.4
Xylene (Total) ug/L 60 101 69-128111 9 3060ND 60.6 66.3
1,2-Dichloroethane-d4 (S) % 110 80-120112
4-Bromofluorobenzene (S) % 99 79-129101
Dibromofluoromethane (S) % 108 80-120103
Toluene-d8 (S) % 100 80-12098

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30228428
597 Superior: Radke Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

270698
ASTM D2974-87

ASTM D2974-87
Dry Weight/Percent Moisture

Associated Lab Samples: 30228428001, 30228428002, 30228428003, 30228428004, 30228428005, 30228428006

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92352510001
1331930SAMPLE DUPLICATE:

Percent Moisture % 82.2 0 2082.2

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

30228428001
1331979SAMPLE DUPLICATE:

Percent Moisture % 16.2 2 2016.6

REPORT OF LABORATORY ANALYSIS
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QUALIFIERS

Pace Project No.:
Project:

30228428
597 Superior: Radke Oil

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - GreensburgPASI-PA

BATCH QUALIFIERS

Batch: 269915
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

Batch: 270037
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

Batch: 270219
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

Batch: 270221
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

ANALYTE QUALIFIERS

A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.1c

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

30228428
597 Superior: Radke Oil

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

30228428001 269915 270055SB1/SS7/11-13 EPA 5035A EPA 8260B

30228428002 270037 270054SB2/SS9/15-17 EPA 5035A EPA 8260B

30228428002 270219 270234SB2/SS9/15-17 EPA 5035A EPA 8260B

30228428003 270221 270233SB3/SS3/4-5 EPA 5035A EPA 8260B

30228428004 270037 270054SB4/SS6/9-11 EPA 5035A EPA 8260B
30228428005 270037 270054SB5/SS4/5-7 EPA 5035A EPA 8260B
30228428006 270037 270054SB6/SS3/4-5 EPA 5035A EPA 8260B

30228428007 270185SB2/WS1/24 EPA 8260B
30228428008 270185SB6/WS1/24 EPA 8260B

30228428001 270698SB1/SS7/11-13 ASTM D2974-87
30228428002 270698SB2/SS9/15-17 ASTM D2974-87
30228428003 270698SB3/SS3/4-5 ASTM D2974-87
30228428004 270698SB4/SS6/9-11 ASTM D2974-87
30228428005 270698SB5/SS4/5-7 ASTM D2974-87
30228428006 270698SB6/SS3/4-5 ASTM D2974-87
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October 06, 2017

LIMS USE: FR - MARK VALENTY
LIMS OBJECT ID: 30230885

30230885
Project:
Pace Project No.:

RE:

Mr. Mark Valenty
Letterle & Associates
2859 Oxford Boulevard
Suite 110
Allison Park, PA 15101

597 Superior: Radhe Oil

Dear Mr. Valenty:
Enclosed are the analytical results for sample(s) received by the laboratory on September 22, 2017.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Rachel Christner
rachel.christner@pacelabs.com

Project Manager
724-850-5611

Enclosures

cc: Mr. Ken Dudash, Letterle & Associates LLC
Ms. Laurie Hall, Letterle & Associates
Mr. George Hunzeker, Letterle & Associates
Mr. Eric Itle, Letterle & Associates
Ms. Stephanie Profeta, Letterle & Associates
Ms. Amy Watenpool, Letterle & Associates
Mr. Pete Weir, Letterle & Associates
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CERTIFICATIONS

Pace Project No.:
Project:

30230885
597 Superior: Radhe Oil

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
L-A-B DOD-ELAP Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification
Connecticut Certification #: PH-0694
Delaware Certification
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: 90133
Louisiana DHH/TNI Certification #: LA140008
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: PA00091
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification
Missouri Certification #: 235

Montana Certification #: Cert 0082
Nebraska Certification #: NE-05-29-14
Nevada Certification #: PA014572015-1
New Hampshire/TNI Certification #: 2976
New Jersey/TNI Certification #: PA 051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Oregon/TNI Certification #: PA200002
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #: TN2867
Texas/TNI Certification #: T104704188-14-8
Utah/TNI Certification #: PA014572015-5
USDA Soil Permit #: P330-14-00213
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 460198
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Certification
Wyoming Certification #: 8TMS-L
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SAMPLE SUMMARY

Pace Project No.:
Project:

30230885
597 Superior: Radhe Oil

Lab ID Sample ID Matrix Date Collected Date Received

30230885001 SB-7/SS-13/25' Solid 09/20/17 13:15 09/22/17 16:50

30230885002 SB-8/SS-12/23' Solid 09/21/17 14:20 09/22/17 16:50

30230885003 SB-9/SS-11/21' Solid 09/21/17 12:30 09/22/17 16:50

30230885004 SB-10/SS-2/2-4' Solid 09/22/17 11:40 09/22/17 16:50

30230885005 SB-10/SS-5/7-9' Solid 09/22/17 12:00 09/22/17 16:50

30230885006 Trip Blank Water 09/22/17 00:01 09/22/17 16:50
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

30230885
597 Superior: Radhe Oil

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30230885001 SB-7/SS-13/25' EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAAPW

30230885002 SB-8/SS-12/23' EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAAPW

30230885003 SB-9/SS-11/21' EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAAPW

30230885004 SB-10/SS-2/2-4' EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAAPW

30230885005 SB-10/SS-5/7-9' EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAAPW

30230885006 Trip Blank EPA 8260B 13 PASI-PAJAS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30230885
597 Superior: Radhe Oil

Sample: SB-7/SS-13/25' Lab ID: 30230885001 Collected: 09/20/17 13:15 Received: 09/22/17 16:50 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 09/29/17 14:04 71-43-2 1c09/29/17 09:334.6 1.3 1
Ethylbenzene ND ug/kg 09/29/17 14:04 100-41-4 1c09/29/17 09:334.6 1.4 1
Isopropylbenzene (Cumene) ND ug/kg 09/29/17 14:04 98-82-8 1c09/29/17 09:334.6 1.3 1
Methyl-tert-butyl ether ND ug/kg 09/29/17 14:04 1634-04-4 1c09/29/17 09:334.6 0.73 1
Naphthalene 5.6 ug/kg 09/29/17 14:04 91-20-3 1c09/29/17 09:334.6 2.1 1
Toluene ND ug/kg 09/29/17 14:04 108-88-3 1c09/29/17 09:334.6 1.3 1
1,2,4-Trimethylbenzene ND ug/kg 09/29/17 14:04 95-63-6 1c09/29/17 09:334.6 1.2 1
1,3,5-Trimethylbenzene ND ug/kg 09/29/17 14:04 108-67-8 1c09/29/17 09:334.6 1.2 1
Xylene (Total) ND ug/kg 09/29/17 14:04 1330-20-709/29/17 09:3313.9 4.1 1
Surrogates
Toluene-d8 (S) 96 % 09/29/17 14:04 2037-26-509/29/17 09:3376-124 1
4-Bromofluorobenzene (S) 99 % 09/29/17 14:04 460-00-409/29/17 09:3370-133 1
1,2-Dichloroethane-d4 (S) 106 % 09/29/17 14:04 17060-07-009/29/17 09:3374-131 1
Dibromofluoromethane (S) 103 % 09/29/17 14:04 1868-53-709/29/17 09:3371-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 14.0 % 10/01/17 13:540.10 0.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30230885
597 Superior: Radhe Oil

Sample: SB-8/SS-12/23' Lab ID: 30230885002 Collected: 09/21/17 14:20 Received: 09/22/17 16:50 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 09/29/17 14:29 71-43-2 1c09/29/17 09:335.3 1.5 1
Ethylbenzene ND ug/kg 09/29/17 14:29 100-41-4 1c09/29/17 09:335.3 1.6 1
Isopropylbenzene (Cumene) ND ug/kg 09/29/17 14:29 98-82-8 1c09/29/17 09:335.3 1.5 1
Methyl-tert-butyl ether ND ug/kg 09/29/17 14:29 1634-04-4 1c09/29/17 09:335.3 0.83 1
Naphthalene ND ug/kg 09/29/17 14:29 91-20-3 1c09/29/17 09:335.3 2.3 1
Toluene ND ug/kg 09/29/17 14:29 108-88-3 1c09/29/17 09:335.3 1.5 1
1,2,4-Trimethylbenzene ND ug/kg 09/29/17 14:29 95-63-6 1c09/29/17 09:335.3 1.4 1
1,3,5-Trimethylbenzene ND ug/kg 09/29/17 14:29 108-67-8 1c09/29/17 09:335.3 1.4 1
Xylene (Total) ND ug/kg 09/29/17 14:29 1330-20-709/29/17 09:3315.8 4.6 1
Surrogates
Toluene-d8 (S) 100 % 09/29/17 14:29 2037-26-509/29/17 09:3376-124 1
4-Bromofluorobenzene (S) 102 % 09/29/17 14:29 460-00-409/29/17 09:3370-133 1
1,2-Dichloroethane-d4 (S) 109 % 09/29/17 14:29 17060-07-009/29/17 09:3374-131 1
Dibromofluoromethane (S) 106 % 09/29/17 14:29 1868-53-709/29/17 09:3371-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 18.1 % 10/01/17 13:540.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 07:26 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

30230885
597 Superior: Radhe Oil

Sample: SB-9/SS-11/21' Lab ID: 30230885003 Collected: 09/21/17 12:30 Received: 09/22/17 16:50 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 09/29/17 14:55 71-43-2 1c09/29/17 09:334.9 1.4 1
Ethylbenzene ND ug/kg 09/29/17 14:55 100-41-4 1c09/29/17 09:334.9 1.5 1
Isopropylbenzene (Cumene) ND ug/kg 09/29/17 14:55 98-82-8 1c09/29/17 09:334.9 1.4 1
Methyl-tert-butyl ether ND ug/kg 09/29/17 14:55 1634-04-4 1c09/29/17 09:334.9 0.78 1
Naphthalene ND ug/kg 09/29/17 14:55 91-20-3 1c09/29/17 09:334.9 2.2 1
Toluene ND ug/kg 09/29/17 14:55 108-88-3 1c09/29/17 09:334.9 1.4 1
1,2,4-Trimethylbenzene ND ug/kg 09/29/17 14:55 95-63-6 1c09/29/17 09:334.9 1.3 1
1,3,5-Trimethylbenzene ND ug/kg 09/29/17 14:55 108-67-8 1c09/29/17 09:334.9 1.3 1
Xylene (Total) ND ug/kg 09/29/17 14:55 1330-20-709/29/17 09:3314.8 4.3 1
Surrogates
Toluene-d8 (S) 99 % 09/29/17 14:55 2037-26-509/29/17 09:3376-124 1
4-Bromofluorobenzene (S) 97 % 09/29/17 14:55 460-00-409/29/17 09:3370-133 1
1,2-Dichloroethane-d4 (S) 104 % 09/29/17 14:55 17060-07-009/29/17 09:3374-131 1
Dibromofluoromethane (S) 105 % 09/29/17 14:55 1868-53-709/29/17 09:3371-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 17.8 % 10/01/17 13:540.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 07:26 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30230885
597 Superior: Radhe Oil

Sample: SB-10/SS-2/2-4' Lab ID: 30230885004 Collected: 09/22/17 11:40 Received: 09/22/17 16:50 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene 465 ug/kg 09/29/17 21:20 71-43-2 1c09/29/17 09:36249 72.3 50
Ethylbenzene 11500 ug/kg 09/29/17 21:20 100-41-4 1c09/29/17 09:36249 76.3 50
Isopropylbenzene (Cumene) 3890 ug/kg 09/29/17 21:20 98-82-8 1c09/29/17 09:36249 72.3 50
Methyl-tert-butyl ether ND ug/kg 09/29/17 21:20 1634-04-4 1c09/29/17 09:36249 39.4 50
Naphthalene 14200 ug/kg 09/29/17 21:20 91-20-3 1c09/29/17 09:36249 111 50
Toluene 4470 ug/kg 09/29/17 21:20 108-88-3 1c09/29/17 09:36249 72.3 50
1,2,4-Trimethylbenzene 5540 ug/kg 09/29/17 21:20 95-63-6 1c09/29/17 09:36249 65.3 50
1,3,5-Trimethylbenzene 2020 ug/kg 09/29/17 21:20 108-67-8 1c09/29/17 09:36249 66.8 50
Xylene (Total) 8980 ug/kg 09/29/17 21:20 1330-20-709/29/17 09:36748 219 50
Surrogates
Toluene-d8 (S) 107 % 09/29/17 21:20 2037-26-509/29/17 09:3676-124 50
4-Bromofluorobenzene (S) 104 % 09/29/17 21:20 460-00-409/29/17 09:3670-133 50
1,2-Dichloroethane-d4 (S) 93 % 09/29/17 21:20 17060-07-009/29/17 09:3674-131 50
Dibromofluoromethane (S) 80 % 09/29/17 21:20 1868-53-709/29/17 09:3671-130 50

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 17.0 % 10/01/17 13:540.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 07:26 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30230885
597 Superior: Radhe Oil

Sample: SB-10/SS-5/7-9' Lab ID: 30230885005 Collected: 09/22/17 12:00 Received: 09/22/17 16:50 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene 34.4 ug/kg 10/04/17 12:46 71-43-2 1c10/04/17 07:565.6 1.6 1
Ethylbenzene 23.8 ug/kg 10/04/17 12:46 100-41-4 1c10/04/17 07:565.6 1.7 1
Isopropylbenzene (Cumene) ND ug/kg 10/04/17 12:46 98-82-8 1c10/04/17 07:565.6 1.6 1
Methyl-tert-butyl ether 6.2 ug/kg 10/04/17 12:46 1634-04-4 1c10/04/17 07:565.6 0.88 1
Naphthalene 68.8 ug/kg 10/04/17 12:46 91-20-3 1c10/04/17 07:565.6 2.5 1
Toluene 189 ug/kg 10/04/17 12:46 108-88-3 1c10/04/17 07:565.6 1.6 1
1,2,4-Trimethylbenzene 66.8 ug/kg 10/04/17 12:46 95-63-6 1c10/04/17 07:565.6 1.5 1
1,3,5-Trimethylbenzene 13.0 ug/kg 10/04/17 12:46 108-67-8 1c10/04/17 07:565.6 1.5 1
Xylene (Total) 153 ug/kg 10/04/17 12:46 1330-20-710/04/17 07:5616.7 4.9 1
Surrogates
Toluene-d8 (S) 102 % 10/04/17 12:46 2037-26-510/04/17 07:5676-124 1
4-Bromofluorobenzene (S) 101 % 10/04/17 12:46 460-00-410/04/17 07:5670-133 1
1,2-Dichloroethane-d4 (S) 105 % 10/04/17 12:46 17060-07-010/04/17 07:5674-131 1
Dibromofluoromethane (S) 106 % 10/04/17 12:46 1868-53-710/04/17 07:5671-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 18.8 % 10/01/17 13:540.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 07:26 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30230885
597 Superior: Radhe Oil

Sample: Trip Blank Lab ID: 30230885006 Collected: 09/22/17 00:01 Received: 09/22/17 16:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 09/26/17 16:51 71-43-21.0 0.35 1
Ethylbenzene ND ug/L 09/26/17 16:51 100-41-41.0 0.21 1
Isopropylbenzene (Cumene) ND ug/L 09/26/17 16:51 98-82-81.0 0.25 1
Methyl-tert-butyl ether ND ug/L 09/26/17 16:51 1634-04-41.0 0.27 1
Naphthalene ND ug/L 09/26/17 16:51 91-20-32.0 0.39 1
Toluene ND ug/L 09/26/17 16:51 108-88-31.0 0.29 1
1,2,4-Trimethylbenzene ND ug/L 09/26/17 16:51 95-63-61.0 0.21 1
1,3,5-Trimethylbenzene ND ug/L 09/26/17 16:51 108-67-81.0 0.40 1
Xylene (Total) ND ug/L 09/26/17 16:51 1330-20-73.0 1.1 1
Surrogates
Toluene-d8 (S) 97 % 09/26/17 16:51 2037-26-580-120 1
4-Bromofluorobenzene (S) 103 % 09/26/17 16:51 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 100 % 09/26/17 16:51 17060-07-080-120 1
Dibromofluoromethane (S) 99 % 09/26/17 16:51 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 07:26 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30230885
597 Superior: Radhe Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

273618
EPA 5035A

EPA 8260B
8260B MSV UST-SOIL

Associated Lab Samples: 30230885001, 30230885002, 30230885003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1345833
Associated Lab Samples: 30230885001, 30230885002, 30230885003

Matrix: Solid

AnalyzedMDL

1,2,4-Trimethylbenzene ug/kg ND 5.0 09/29/17 13:121.3
1,3,5-Trimethylbenzene ug/kg ND 5.0 09/29/17 13:121.3
Benzene ug/kg ND 5.0 09/29/17 13:121.4
Ethylbenzene ug/kg ND 5.0 09/29/17 13:121.5
Isopropylbenzene (Cumene) ug/kg ND 5.0 09/29/17 13:121.4
Methyl-tert-butyl ether ug/kg ND 5.0 09/29/17 13:120.79
Naphthalene ug/kg ND 5.0 09/29/17 13:122.2
Toluene ug/kg ND 5.0 09/29/17 13:121.4
Xylene (Total) ug/kg ND 15.0 09/29/17 13:124.4
1,2-Dichloroethane-d4 (S) % 98 74-131 09/29/17 13:12
4-Bromofluorobenzene (S) % 104 70-133 09/29/17 13:12
Dibromofluoromethane (S) % 104 71-130 09/29/17 13:12
Toluene-d8 (S) % 99 76-124 09/29/17 13:12

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1345834LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/kg 19.820 99 70-130
1,3,5-Trimethylbenzene ug/kg 19.320 96 70-130
Benzene ug/kg 18.120 91 70-130
Ethylbenzene ug/kg 18.320 91 70-130
Isopropylbenzene (Cumene) ug/kg 19.420 97 70-130
Methyl-tert-butyl ether ug/kg 20.320 102 70-130
Naphthalene ug/kg 20.320 102 70-130
Toluene ug/kg 18.520 93 70-130
Xylene (Total) ug/kg 58.060 97 70-130
1,2-Dichloroethane-d4 (S) % 86 74-131
4-Bromofluorobenzene (S) % 99 70-133
Dibromofluoromethane (S) % 98 71-130
Toluene-d8 (S) % 101 76-124

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 07:26 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30230885
597 Superior: Radhe Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

273621
EPA 5035A

EPA 8260B
8260B MSV UST-SOIL

Associated Lab Samples: 30230885004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1345838
Associated Lab Samples: 30230885004

Matrix: Solid

AnalyzedMDL

1,2,4-Trimethylbenzene ug/kg ND 250 09/29/17 12:4765.5
1,3,5-Trimethylbenzene ug/kg ND 250 09/29/17 12:4767.0
Benzene ug/kg ND 250 09/29/17 12:4772.5
Ethylbenzene ug/kg ND 250 09/29/17 12:4776.5
Isopropylbenzene (Cumene) ug/kg ND 250 09/29/17 12:4772.5
Methyl-tert-butyl ether ug/kg ND 250 09/29/17 12:4739.5
Naphthalene ug/kg ND 250 09/29/17 12:47111
Toluene ug/kg ND 250 09/29/17 12:4772.5
Xylene (Total) ug/kg ND 750 09/29/17 12:47220
1,2-Dichloroethane-d4 (S) % 97 74-131 09/29/17 12:47
4-Bromofluorobenzene (S) % 99 70-133 09/29/17 12:47
Dibromofluoromethane (S) % 95 71-130 09/29/17 12:47
Toluene-d8 (S) % 97 76-124 09/29/17 12:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1345839LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/kg 19.820 99 70-130
1,3,5-Trimethylbenzene ug/kg 19.320 96 70-130
Benzene ug/kg 18.120 91 70-130
Ethylbenzene ug/kg 18.320 91 70-130
Isopropylbenzene (Cumene) ug/kg 19.420 97 70-130
Methyl-tert-butyl ether ug/kg 20.320 102 70-130
Naphthalene ug/kg 20.320 102 70-130
Toluene ug/kg 18.520 93 70-130
Xylene (Total) ug/kg 58.060 97 70-130
1,2-Dichloroethane-d4 (S) % 86 74-131
4-Bromofluorobenzene (S) % 99 70-133
Dibromofluoromethane (S) % 98 71-130
Toluene-d8 (S) % 101 76-124

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 07:26 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30230885
597 Superior: Radhe Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

274288
EPA 5035A

EPA 8260B
8260B MSV UST-SOIL

Associated Lab Samples: 30230885005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1348989
Associated Lab Samples: 30230885005

Matrix: Solid

AnalyzedMDL

1,2,4-Trimethylbenzene ug/kg ND 5.0 10/04/17 11:251.3
1,3,5-Trimethylbenzene ug/kg ND 5.0 10/04/17 11:251.3
Benzene ug/kg ND 5.0 10/04/17 11:251.4
Ethylbenzene ug/kg ND 5.0 10/04/17 11:251.5
Isopropylbenzene (Cumene) ug/kg ND 5.0 10/04/17 11:251.4
Methyl-tert-butyl ether ug/kg ND 5.0 10/04/17 11:250.79
Naphthalene ug/kg ND 5.0 10/04/17 11:252.2
Toluene ug/kg ND 5.0 10/04/17 11:251.4
Xylene (Total) ug/kg ND 15.0 10/04/17 11:254.4
1,2-Dichloroethane-d4 (S) % 102 74-131 10/04/17 11:25
4-Bromofluorobenzene (S) % 103 70-133 10/04/17 11:25
Dibromofluoromethane (S) % 107 71-130 10/04/17 11:25
Toluene-d8 (S) % 97 76-124 10/04/17 11:25

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1348990LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/kg 21.620 108 70-130
1,3,5-Trimethylbenzene ug/kg 21.120 106 70-130
Benzene ug/kg 20.320 101 70-130
Ethylbenzene ug/kg 21.420 107 70-130
Isopropylbenzene (Cumene) ug/kg 21.720 109 70-130
Methyl-tert-butyl ether ug/kg 20.520 103 70-130
Naphthalene ug/kg 21.820 109 70-130
Toluene ug/kg 21.120 106 70-130
Xylene (Total) ug/kg 63.260 105 70-130
1,2-Dichloroethane-d4 (S) % 92 74-131
4-Bromofluorobenzene (S) % 96 70-133
Dibromofluoromethane (S) % 98 71-130
Toluene-d8 (S) % 99 76-124

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 07:26 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 13 of 20



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30230885
597 Superior: Radhe Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

273194
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 30230885006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1343906
Associated Lab Samples: 30230885006

Matrix: Water

AnalyzedMDL

1,2,4-Trimethylbenzene ug/L ND 1.0 09/26/17 15:550.21
1,3,5-Trimethylbenzene ug/L ND 1.0 09/26/17 15:550.40
Benzene ug/L ND 1.0 09/26/17 15:550.35
Ethylbenzene ug/L ND 1.0 09/26/17 15:550.21
Isopropylbenzene (Cumene) ug/L ND 1.0 09/26/17 15:550.25
Methyl-tert-butyl ether ug/L ND 1.0 09/26/17 15:550.27
Naphthalene ug/L ND 2.0 09/26/17 15:550.39
Toluene ug/L ND 1.0 09/26/17 15:550.29
Xylene (Total) ug/L ND 3.0 09/26/17 15:551.1
1,2-Dichloroethane-d4 (S) % 97 80-120 09/26/17 15:55
4-Bromofluorobenzene (S) % 104 79-129 09/26/17 15:55
Dibromofluoromethane (S) % 100 80-120 09/26/17 15:55
Toluene-d8 (S) % 98 80-120 09/26/17 15:55

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1343907LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/L 22.720 113 70-130
1,3,5-Trimethylbenzene ug/L 22.320 111 70-130
Benzene ug/L 21.420 107 70-130
Ethylbenzene ug/L 21.720 108 70-130
Isopropylbenzene (Cumene) ug/L 22.320 111 70-130
Methyl-tert-butyl ether ug/L 24.120 121 70-130
Naphthalene ug/L 23.020 115 70-130
Toluene ug/L 22.120 111 70-130
Xylene (Total) ug/L 64.460 107 70-130
1,2-Dichloroethane-d4 (S) % 94 80-120
4-Bromofluorobenzene (S) % 105 79-129
Dibromofluoromethane (S) % 100 80-120
Toluene-d8 (S) % 98 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1343908MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30230723001

1343909

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,2,4-Trimethylbenzene ug/L 200 115 75-125109 6 30200ND 230 218
1,3,5-Trimethylbenzene ug/L 200 110 76-121105 5 30200ND 219 209
Benzene ug/L 200 111 67-121108 2 30200ND 221 217

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 07:26 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30230885
597 Superior: Radhe Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1343908MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30230723001

1343909

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Ethylbenzene ug/L 200 109 70-127107 2 30200ND 218 213
Isopropylbenzene (Cumene) ug/L 200 112 80-122112 1 30200ND 225 223
Methyl-tert-butyl ether ug/L 200 109 79-135110 1 30200ND 217 220
Naphthalene ug/L 200 107 62-131105 2 30200ND 214 209
Toluene ug/L 200 113 77-125109 4 30200ND 227 219
Xylene (Total) ug/L 600 111 69-128109 2 30600ND 667 652
1,2-Dichloroethane-d4 (S) % 94 80-12098
4-Bromofluorobenzene (S) % 103 79-129104
Dibromofluoromethane (S) % 100 80-120102
Toluene-d8 (S) % 98 80-12097

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 07:26 AM
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30230885
597 Superior: Radhe Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

273760
ASTM D2974-87

ASTM D2974-87
Dry Weight/Percent Moisture

Associated Lab Samples: 30230885001, 30230885002, 30230885003, 30230885004, 30230885005

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

30230693001
1346944SAMPLE DUPLICATE:

Percent Moisture % 18.9 3 2018.3

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

30230693002
1346945SAMPLE DUPLICATE:

Percent Moisture % 13.4 2 2013.1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 07:26 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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QUALIFIERS

Pace Project No.:
Project:

30230885
597 Superior: Radhe Oil

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - GreensburgPASI-PA

BATCH QUALIFIERS

Batch: 273618
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

Batch: 273621
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

Batch: 274288
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

ANALYTE QUALIFIERS

A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.1c

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/06/2017 07:26 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4
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(724)850-5600
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

30230885
597 Superior: Radhe Oil

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

30230885001 273618 273644SB-7/SS-13/25' EPA 5035A EPA 8260B
30230885002 273618 273644SB-8/SS-12/23' EPA 5035A EPA 8260B
30230885003 273618 273644SB-9/SS-11/21' EPA 5035A EPA 8260B

30230885004 273621 273645SB-10/SS-2/2-4' EPA 5035A EPA 8260B

30230885005 274288 274289SB-10/SS-5/7-9' EPA 5035A EPA 8260B

30230885006 273194Trip Blank EPA 8260B

30230885001 273760SB-7/SS-13/25' ASTM D2974-87
30230885002 273760SB-8/SS-12/23' ASTM D2974-87
30230885003 273760SB-9/SS-11/21' ASTM D2974-87
30230885004 273760SB-10/SS-2/2-4' ASTM D2974-87
30230885005 273760SB-10/SS-5/7-9' ASTM D2974-87

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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October 26, 2017 
 
 
Project No. 2017-552-001  
 
Mr. Eric Itle 
Letterle & Associates, LLC  
2859 Oxford Blvd., Suite 110 
Allison Park, PA 15101 
 
 
 

Transmittal 
Laboratory Test Results 
Superior-Rodhe Oil #597 

 
Please find attached the laboratory test results for the above referenced project. The tests were outlined 
on the Project Verification Form that was transmitted to your firm prior to the testing.  The testing was 
performed in general accordance with the methods listed on the enclosed data sheets. The test results 
are believed to be representative of the samples that were submitted for testing and are indicative only of 
the specimens that were evaluated.  We have no direct knowledge of the origin of the samples and imply 
no position with regard to the nature of the test results, i.e. pass/fail and no claims as to the suitability of 
the material for its intended use. 
 
The test data and all associated project information provided shall be held in strict confidence and 
disclosed to other parties only with authorization by our Client.  The test data submitted herein is 
considered integral with this report and is not to be reproduced except in whole and only with the 
authorization of the Client and Geotechnics. The remaining sample materials for this project will be 
retained for a minimum of 90 days as directed by the Geotechnics’ Quality Program. 
 
We are pleased to provide these testing services. Should you have any questions or if we may be of 
further assistance, please contact our office. 
 
Respectively submitted, 
Geotechnics, Inc. 
 

 
 
David R. Backstrom 
Laboratory Director 
 
 
 
 
 

We understand that you have a choice in your laboratory services 
and we thank you for choosing Geotechnics. 

     DCN: Data Transmittal Letter   Date: 1/28/05   Rev.: 1 
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SIEVE AND HYDROMETER ANALYSIS
ASTM D 422-63 (2007)

Client: Letterle & Associates, Inc. Boring No.: SB-10
Client Reference: Superior-Rodhe Oil #597 Depth (ft): 6.4-6.9
Project No.: 2017-552-001 Sample No.: SS-4
Lab ID: 2017-552-001-001 Soil Color: Brown

SIEVE ANALYSIS HYDROMETER
USCS           cobbles                  gravel     sand silt and clay fraction
USDA          cobbles gravel sand silt clay

USCS Summary
Sieve Sizes (mm) Percentage

Greater Than #4 Gravel 0.00
#4 To #200 Sand 14.16
Finer Than #200 Silt & Clay 85.84

USCS Symbol:      
    cl, ASSUMED  

 
USCS Classification:  
      LEAN CLAY  
 
page 1 of 4 DCN: CT-S3A   DATE:  3/24/16   REVISION: 12e
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USDA CLASSIFICATION CHART

Client: Letterle & Associates, Inc. Boring No.: SB-10
Client Reference: Superior-Rodhe Oil #597 Depth (ft): 6.4-6.9
Project No.: 2017-552-001 Sample No.: SS-4
Lab ID: 2017-552-001-001 Soil Color: Brown

 

Particle Percent USDA SUMMARY Actual Corrected % of Minus 2.0 mm
Size Finer Percentage material for USDA Classificat.
(mm) (%) (%) (%)

Gravel 0.08 0.00
2 99.92 Sand 20.33 20.35

0.05 79.58 Silt 53.35 53.40
0.002 26.23 Clay 26.23 26.25

USDA Classification:    SILT LOAM

page 2 of 4 DCN: CT-S3A   DATE:  3/24/16   REVISION: 12e
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 WASH SIEVE ANALYSIS
ASTM D 422-63 (2007)

Client: Letterle & Associates, Inc. Boring No.: SB-10
Client Reference: Superior-Rodhe Oil #597 Depth (ft): 6.4-6.9
Project No.: 2017-552-001 Sample No.: SS-4
Lab ID: 2017-552-001-001 Soil Color: Brown

 
   Moisture Content of Passing   3/4" Material         Water Content of Retained   3/4" Material

Tare No. 1450 Tare No. NA
Weight of Tare & Wet Sample (g) 1371.30 Weight of Tare & Wet Sample (g) NA
Weight of Tare & Dry Sample (g) 1155.18 Weight of Tare & Dry Sample (g) NA
Weight of Tare (g) 144.93 Weight of Tare (g) NA
Weight of Water (g) 216.12 Weight of Water (g) NA
Weight of Dry Sample (g) 1010.25 Weight of Dry Sample (g) NA

*Moisture Content (%) 21.4 *Moisture Content (%) NA

Wet Weight of  -3/4" Sample (g) NA Weight of the Dry Sample (g) 1010.25
Dry Weight of  -3/4" Sample (g) 1010.25 Weight of  - #200 Material (g) 867.24
Wet Weight of  +3/4" Sample (g) NA Weight of  + #200 Material (g) 143.01
Dry Weight of  +3/4" Sample (g) 0.00
Total Dry Weight of Sample (g) NA

Sieve Sieve Weight of Soil Percent Accumulated Percent Accumulated
Size Opening Retained Retained Percent Finer Percent

Retained Finer 
(mm) (g) (%) (%) (%) (%)

12" 300 0.00 0.00 0.00 100.00 100.00
6" 150 0.00 0.00 0.00 100.00 100.00
3" 75 0.00 0.00 0.00 100.00 100.00
2" 50 0.00 0.00 0.00 100.00 100.00

1 1/2" 37.5 0.00 0.00 0.00 100.00 100.00
1" 25.0 0.00 0.00 0.00 100.00 100.00

3/4" 19.0 0.00 0.00 0.00 100.00 100.00

1/2" 12.5 0.00 0.00 0.00 100.00 100.00
3/8" 9.50 0.00 0.00 0.00 100.00 100.00
#4 4.75 0.00 0.00 0.00 100.00 100.00
#10 2.00 0.84 0.08 0.08 99.92 99.92
#20 0.85 5.73 0.57 0.65 99.35 99.35
#40 0.425 3.78 0.37 1.02 98.98 98.98
#60 0.250 1.77 0.18 1.20 98.80 98.80
#140 0.106 60.45 5.98 7.18 92.82 92.82
#200 0.075 70.44 6.97 14.16 85.84 85.84

Pan - 867.24 85.84 100.00 - -

* Moisture Content result is not to be interpreted as the "As Received" Moisture Content. 

The procedure is used only to determine the dry weight of the sample portion being sieved.

Tested By TV Date 10/18/17              Checked By TMP Date 10/26/17

page 3 of 4 DCN: CT-S3A   DATE:  3/24/16   REVISION: 12e S:Excel\Excel QA\Spreadsheets\SieveHyd.xls
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HYDROMETER ANALYSIS

ASTM D 422-63 (2007)

Client: Letterle & Associates, Inc. Boring No.: SB-10
Client Reference: Superior-Rodhe Oil #597 Depth (ft): 6.2-6.4
Project No.: 2017-552-001 Sample No.: SS-4
Lab ID: 2017-552-001-001 Soil Color: Brown

 

Elapsed R Temp. Composite R N K Diameter N'
Time Measured Correction Corrected Factor

(min) (oC) ( % ) ( mm ) ( % )

0 NA NA NA NA NA NA NA NA

2 49.0 22.7 6.11 42.9 81.3 0.01302 0.0265 69.8

5 42.5 22.7 6.11 36.4 69.0 0.01302 0.0178 59.2

19 33.5 22.7 6.11 27.4 51.9 0.01302 0.0098 44.6

30 31.0 22.7 6.11 24.9 47.2 0.01302 0.0080 40.5

60 27.5 22.8 6.07 21.4 40.6 0.01300 0.0058 34.9
250 23.0 23.5 5.82 17.2 32.5 0.01290 0.0029 27.9
1440 20.5 23.6 5.79 14.7 27.9 0.01288 0.0012 23.9

Soil Specimen Data Other Corrections

Tare No. 976
Weight of Tare & Dry Material (g) 156.50 a - Factor 0.99
Weight of Tare (g) 99.25
Weight of Deflocculant (g) 5.0 Percent Finer than # 200 85.84
Weight of Dry Material (g) 52.3

Specific Gravity 2.7 Measured

Note: Hydrometer test is performed on - # 200 sieve material.

Tested By TO Date 10/25/17              Checked By TMP Date 10/26/17
page 4 of 4 DCN: CT-S3A   DATE:  3/24/16   REVISION: 12e S:Excel\Excel QA\Spreadsheets\SieveHyd.xls
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\\GEOSERVER\Data Drive\2017 GEOTECHNICAL PROJECTS\Letterle & Associates, Inc\2017-552-001 Superior-Rodhe Oil\[2017-552-001-001

Moisture, Ash, and Organic Matter (Loss on Ignition)
ASTM D 2974-14

Client: Letterle & Associates. Inc.
Client Reference: Superior-Rodhe Oil #597
Project No.: 2017-552-001

Method A Moisture Content
ASTM D2216

Lab ID: 001
Boring No.: SB-10
Depth (ft): 5-7
Sample No.: SS-4

Tare Number EE
Weight of are et ample g) T  & W  S  ( 259.49
Weight of are y ample g) T  & Dr  S  ( 256.49
Weight of are g) T  ( 126.92
Weight of a r g) W te  ( 3.00
Weight of y ample g) Dr  S  ( 129.57

Moistu nt t re Co en 2.3%

Method C A ontsh C ent, Organic Matter

Furnace Tem °perature ( C) 440

Weight of are s g) T  & A h ( 253.25
Weight of o t s g) V la ile  ( 3.24
Weight of s g) A h ( 126.33

Ash Content %) ( 97.5%

Organic Matter %) ( 2.5%

Tested By RAL Date 10/23/17               Checked By TMP Date 10/23/17
page 1 of 1 DCN: CT-S8, REV: 4e,  DATE: 4/18/17
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SPECIFIC GRAVITY

ASTM D 854-14

Client: Letterle & Associates, Inc. Boring No.: SB-10
Client Reference: Superior-Rodhe Oil #597 Depth (ft): 5.9-6.1
Project No.: 2017-552-001 Sample No.: SS-4
Lab ID: 2017-552-001-001 Visual Description: Brown Clay

(MInus No.4 sieve material,oven dried)

Replicate Number 1 2

Pycnometer ID: G 1255 G 1504
Weight of Pycnometer & Soil & Water (g): 747.62 733.88
Temperature (oC): 26.3 26.2
Weight of Pycnometer & Water (g): 684.92 672.09

Tare Number: 2337 664
Weight of Tare & Dry Soil (g): 195.74 192.78
Weight of Tare (g): 96.11 94.47

Weight of Dry Soil (g): 99.63 98.31
Specific Gravity of Soil @ Measured Temperature: 2.698 2.692
Specific Gravity of Water @ Measured Temperature: 0.99671 0.99674Specific Gravity of Water @ Measured Temperature: 0.99671 0.99674
Conversion Factor for Measured Temperature: 0.99850 0.99853

Specific Gravity @ 20o Celsius: 2.702 2.696

Average Specific Gravity @ 20o Celsius 2.70

Tested By TO Date 10/25/17        Checked By TMP Date
DCN: CT-S5 Date: 3/5/14  Revision: 20

S:\Excel\Excel QA\Spreadsheets\Specific Gravity.xls

10/26/17
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   DENSITY (UNIT WEIGHT) WITH POROSITY
ASTM D7263-09

Client: Letterle & Associates, Inc. Boring No.: SB-10
Client Project: Superior-Rodhe Oil #597 Depth (ft): 6.4-7.0
Project No.: 2017-552-001 Sample No.: SS-4
Lab ID No.: 2017-552-001-001

Specific Gravity 2.70 Measured

Visual Description: Brown Clay

MOISTURE CONTENT:

Tare Number: 1718
Wt. of Tare & WS (g): 361.65
Wt. of Tare & DS (g): 309.62
Wt. of Tare (g): 81.99
Wt. of Water (g): 52.03
Wt. of DS (g): 227.63

Moisture Content (%): 22.9

SPECIMEN: Undisturbed

Wt. of Mold/Tube & WS (g): 1635.80
Wt. of Mold/Tube (g): 406.92
Wt. of  WS (g): 1228.88
Length 1 (in): 5.938
Length 2 (in): 5.933
Length 3 (in): 5.926
Top Diameter (in): 2.885
Middle Diameter (in): 2.872
Bottom Diameter (in): 2.874

Average Length (in): 5.93
Average Area (in2): 6.50
Sample Volume (cm3): 631.97
Unit Wet Wt. (g/cm 3): 1.94
Unit Wet Wt. (pcf): 121.4
Unit Dry Wt. (pcf): 98.8
Unit Dry Wt. (g/cm 3): 1.58
Void Ratio, e: 0.71
Porosity, n: 0.41
Pore Volume (cm3): 261.5

Tested By: JAB Date: 10/16/17 Checked By: TMP Date: 10/26/17
DCN: CT-S37A  DATE: 3/12/12  REVISION:2ERVER\Data Drive\2017 GEOTECHNICAL PROJECTS\Letterle & Associates, Inc\2017-552-001 Superior-Rodhe Oil\[2017-552-001-001 Unit Weight, Porosity.XLS]Sheet1
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August 10, 2018

LIMS USE: FR - MARK VALENTY
LIMS OBJECT ID: 30260641

30260641
Project:
Pace Project No.:

RE:

Mr. Mark Valenty
Letterle & Associates
2859 Oxford Boulevard
Suite 110
Allison Park, PA 15101

597 Radke Oil

Dear Mr. Valenty:
Enclosed are the analytical results for sample(s) received by the laboratory on July 27, 2018. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Rachel Christner
rachel.christner@pacelabs.com

Project Manager
724-850-5611

Enclosures

cc: Mr. Ken Dudash, Letterle & Associates LLC
Colton Gotshall, Letterle & Associates
Mr. Austin Hess, Letterle & Associates
Mr. George Hunzeker, Letterle & Associates
Mr. Eric Itle, Letterle & Associates
Tim Kier, Letterle & Associates LLC
Mr. Jordan Packard, Letterle & Associates
Ms. Stephanie Profeta, Letterle & Associates
Ms. Amy Watenpool, Letterle & Associates

Mr. Pete Weir, Letterle & Associates

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 1 of 24
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CERTIFICATIONS

Pace Project No.:
Project:

30260641
597 Radke Oil

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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SAMPLE SUMMARY

Pace Project No.:
Project:

30260641
597 Radke Oil

Lab ID Sample ID Matrix Date Collected Date Received

30260641001 SB-12 SS-3/4.5' Solid 07/26/18 13:40 07/27/18 17:30

30260641002 SB-12 SS-8/13-15' Solid 07/26/18 13:45 07/27/18 17:30

30260641003 SB-13 SS-3/4-5' Solid 07/26/18 13:50 07/27/18 17:30

30260641004 SB-13 SS-9/15-17' Solid 07/26/18 13:55 07/27/18 17:30

30260641005 SB-14 SS-8/13-15'' Solid 07/26/18 14:00 07/27/18 17:30

30260641006 SB-15 SS-2/2-4'' Solid 07/26/18 14:05 07/27/18 17:30

30260641007 SB-15 SS-5/7-9'' Solid 07/26/18 14:10 07/27/18 17:30

30260641008 SB-16 SS-9/5-7' Solid 07/26/18 14:15 07/27/18 17:30

30260641009 SB-17 SS-3/4-5' Solid 07/26/18 14:20 07/27/18 17:30

30260641010 SB-17 SS-7/11-13' Solid 07/26/18 14:25 07/27/18 17:30

30260641011 Trip Blanks Water 07/26/18 00:00 07/27/18 17:30

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

30260641
597 Radke Oil

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30260641001 SB-12 SS-3/4.5' EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAARG

30260641002 SB-12 SS-8/13-15' EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAARG

30260641003 SB-13 SS-3/4-5' EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAARG

30260641004 SB-13 SS-9/15-17' EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAARG

30260641005 SB-14 SS-8/13-15'' EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAARG

30260641006 SB-15 SS-2/2-4'' EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAARG

30260641007 SB-15 SS-5/7-9'' EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAARG

30260641008 SB-16 SS-9/5-7' EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAARG

30260641009 SB-17 SS-3/4-5' EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAARG

30260641010 SB-17 SS-7/11-13' EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAARG

30260641011 Trip Blanks EPA 8260B 13 PASI-PAJAS

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30260641
597 Radke Oil

Sample: SB-12 SS-3/4.5' Lab ID: 30260641001 Collected: 07/26/18 13:40 Received: 07/27/18 17:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 08/08/18 20:14 71-43-2 1c08/08/18 14:38275 79.9 50
Ethylbenzene 1700 ug/kg 08/08/18 20:14 100-41-4 1c08/08/18 14:38275 84.3 50
Isopropylbenzene (Cumene) 605 ug/kg 08/08/18 20:14 98-82-8 1c08/08/18 14:38275 79.9 50
Methyl-tert-butyl ether ND ug/kg 08/08/18 20:14 1634-04-4 1c08/08/18 14:38275 43.5 50
Naphthalene 3400 ug/kg 08/08/18 20:14 91-20-3 1c08/08/18 14:38275 122 50
Toluene ND ug/kg 08/08/18 20:14 108-88-3 1c08/08/18 14:38275 79.9 50
1,2,4-Trimethylbenzene 1650 ug/kg 08/08/18 20:14 95-63-6 1c08/08/18 14:38275 72.2 50
1,3,5-Trimethylbenzene 644 ug/kg 08/08/18 20:14 108-67-8 1c08/08/18 14:38275 73.8 50
Xylene (Total) 1080 ug/kg 08/08/18 20:14 1330-20-708/08/18 14:38826 242 50
Surrogates
Toluene-d8 (S) 94 % 08/08/18 20:14 2037-26-508/08/18 14:3876-124 50
4-Bromofluorobenzene (S) 105 % 08/08/18 20:14 460-00-408/08/18 14:3870-133 50
1,2-Dichloroethane-d4 (S) 105 % 08/08/18 20:14 17060-07-008/08/18 14:3874-131 50
Dibromofluoromethane (S) 101 % 08/08/18 20:14 1868-53-708/08/18 14:3871-130 50

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 14.7 % 08/05/18 14:110.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 08/10/2018 09:49 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 5 of 24



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

30260641
597 Radke Oil

Sample: SB-12 SS-8/13-15' Lab ID: 30260641002 Collected: 07/26/18 13:45 Received: 07/27/18 17:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 08/08/18 20:40 71-43-2 1c08/08/18 14:38251 72.8 50
Ethylbenzene ND ug/kg 08/08/18 20:40 100-41-4 1c08/08/18 14:38251 76.8 50
Isopropylbenzene (Cumene) ND ug/kg 08/08/18 20:40 98-82-8 1c08/08/18 14:38251 72.8 50
Methyl-tert-butyl ether ND ug/kg 08/08/18 20:40 1634-04-4 1c08/08/18 14:38251 39.7 50
Naphthalene ND ug/kg 08/08/18 20:40 91-20-3 1c08/08/18 14:38251 111 50
Toluene ND ug/kg 08/08/18 20:40 108-88-3 1c08/08/18 14:38251 72.8 50
1,2,4-Trimethylbenzene ND ug/kg 08/08/18 20:40 95-63-6 1c08/08/18 14:38251 65.8 50
1,3,5-Trimethylbenzene ND ug/kg 08/08/18 20:40 108-67-8 1c08/08/18 14:38251 67.3 50
Xylene (Total) ND ug/kg 08/08/18 20:40 1330-20-708/08/18 14:38753 221 50
Surrogates
Toluene-d8 (S) 99 % 08/08/18 20:40 2037-26-508/08/18 14:3876-124 50
4-Bromofluorobenzene (S) 100 % 08/08/18 20:40 460-00-408/08/18 14:3870-133 50
1,2-Dichloroethane-d4 (S) 106 % 08/08/18 20:40 17060-07-008/08/18 14:3874-131 50
Dibromofluoromethane (S) 97 % 08/08/18 20:40 1868-53-708/08/18 14:3871-130 50

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 16.9 % 08/05/18 14:110.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 08/10/2018 09:49 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 6 of 24
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30260641
597 Radke Oil

Sample: SB-13 SS-3/4-5' Lab ID: 30260641003 Collected: 07/26/18 13:50 Received: 07/27/18 17:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 08/08/18 21:07 71-43-2 1c08/08/18 14:38274 79.4 50
Ethylbenzene 3350 ug/kg 08/08/18 21:07 100-41-4 1c08/08/18 14:38274 83.7 50
Isopropylbenzene (Cumene) 981 ug/kg 08/08/18 21:07 98-82-8 1c08/08/18 14:38274 79.4 50
Methyl-tert-butyl ether ND ug/kg 08/08/18 21:07 1634-04-4 1c08/08/18 14:38274 43.2 50
Naphthalene 2520 ug/kg 08/08/18 21:07 91-20-3 1c08/08/18 14:38274 122 50
Toluene 401 ug/kg 08/08/18 21:07 108-88-3 1c08/08/18 14:38274 79.4 50
1,2,4-Trimethylbenzene 16200 ug/kg 08/08/18 21:07 95-63-6 1c08/08/18 14:38274 71.7 50
1,3,5-Trimethylbenzene 5110 ug/kg 08/08/18 21:07 108-67-8 1c08/08/18 14:38274 73.3 50
Xylene (Total) 18300 ug/kg 08/08/18 21:07 1330-20-708/08/18 14:38821 241 50
Surrogates
Toluene-d8 (S) 97 % 08/08/18 21:07 2037-26-508/08/18 14:3876-124 50
4-Bromofluorobenzene (S) 104 % 08/08/18 21:07 460-00-408/08/18 14:3870-133 50
1,2-Dichloroethane-d4 (S) 107 % 08/08/18 21:07 17060-07-008/08/18 14:3874-131 50
Dibromofluoromethane (S) 96 % 08/08/18 21:07 1868-53-708/08/18 14:3871-130 50

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 11.1 % 08/05/18 14:110.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 08/10/2018 09:49 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 7 of 24
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30260641
597 Radke Oil

Sample: SB-13 SS-9/15-17' Lab ID: 30260641004 Collected: 07/26/18 13:55 Received: 07/27/18 17:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 08/08/18 21:33 71-43-2 1c08/08/18 14:382500 726 500
Ethylbenzene 50000 ug/kg 08/08/18 21:33 100-41-4 1c08/08/18 14:382500 766 500
Isopropylbenzene (Cumene) 8720 ug/kg 08/08/18 21:33 98-82-8 1c08/08/18 14:382500 726 500
Methyl-tert-butyl ether ND ug/kg 08/08/18 21:33 1634-04-4 1c08/08/18 14:382500 396 500
Naphthalene 17500 ug/kg 08/08/18 21:33 91-20-3 1c08/08/18 14:382500 1110 500
Toluene 9440 ug/kg 08/08/18 21:33 108-88-3 1c08/08/18 14:382500 726 500
1,2,4-Trimethylbenzene 169000 ug/kg 08/08/18 21:33 95-63-6 1c08/08/18 14:382500 656 500
1,3,5-Trimethylbenzene 53900 ug/kg 08/08/18 21:33 108-67-8 1c08/08/18 14:382500 671 500
Xylene (Total) 145000 ug/kg 08/08/18 21:33 1330-20-708/08/18 14:387510 2200 500
Surrogates
Toluene-d8 (S) 97 % 08/08/18 21:33 2037-26-508/08/18 14:3876-124 500
4-Bromofluorobenzene (S) 106 % 08/08/18 21:33 460-00-408/08/18 14:3870-133 500
1,2-Dichloroethane-d4 (S) 109 % 08/08/18 21:33 17060-07-008/08/18 14:3874-131 500
Dibromofluoromethane (S) 96 % 08/08/18 21:33 1868-53-708/08/18 14:3871-130 500

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 17.2 % 08/05/18 14:110.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 08/10/2018 09:49 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 8 of 24
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30260641
597 Radke Oil

Sample: SB-14 SS-8/13-15'' Lab ID: 30260641005 Collected: 07/26/18 14:00 Received: 07/27/18 17:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 08/08/18 22:00 71-43-2 1c08/08/18 14:38318 92.3 50
Ethylbenzene 650 ug/kg 08/08/18 22:00 100-41-4 1c08/08/18 14:38318 97.4 50
Isopropylbenzene (Cumene) ND ug/kg 08/08/18 22:00 98-82-8 1c08/08/18 14:38318 92.3 50
Methyl-tert-butyl ether ND ug/kg 08/08/18 22:00 1634-04-4 1c08/08/18 14:38318 50.3 50
Naphthalene 808 ug/kg 08/08/18 22:00 91-20-3 1c08/08/18 14:38318 141 50
Toluene ND ug/kg 08/08/18 22:00 108-88-3 1c08/08/18 14:38318 92.3 50
1,2,4-Trimethylbenzene 2280 ug/kg 08/08/18 22:00 95-63-6 1c08/08/18 14:38318 83.4 50
1,3,5-Trimethylbenzene 681 ug/kg 08/08/18 22:00 108-67-8 1c08/08/18 14:38318 85.3 50
Xylene (Total) 1420 ug/kg 08/08/18 22:00 1330-20-708/08/18 14:38955 280 50
Surrogates
Toluene-d8 (S) 101 % 08/08/18 22:00 2037-26-508/08/18 14:3876-124 50
4-Bromofluorobenzene (S) 102 % 08/08/18 22:00 460-00-408/08/18 14:3870-133 50
1,2-Dichloroethane-d4 (S) 101 % 08/08/18 22:00 17060-07-008/08/18 14:3874-131 50
Dibromofluoromethane (S) 91 % 08/08/18 22:00 1868-53-708/08/18 14:3871-130 50

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 17.8 % 08/05/18 14:110.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 08/10/2018 09:49 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 9 of 24
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30260641
597 Radke Oil

Sample: SB-15 SS-2/2-4'' Lab ID: 30260641006 Collected: 07/26/18 14:05 Received: 07/27/18 17:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 08/08/18 22:26 71-43-2 1c08/08/18 14:382590 751 500
Ethylbenzene 15300 ug/kg 08/08/18 22:26 100-41-4 1c08/08/18 14:382590 793 500
Isopropylbenzene (Cumene) 7110 ug/kg 08/08/18 22:26 98-82-8 1c08/08/18 14:382590 751 500
Methyl-tert-butyl ether ND ug/kg 08/08/18 22:26 1634-04-4 1c08/08/18 14:382590 409 500
Naphthalene 14900 ug/kg 08/08/18 22:26 91-20-3 1c08/08/18 14:382590 1150 500
Toluene ND ug/kg 08/08/18 22:26 108-88-3 1c08/08/18 14:382590 751 500
1,2,4-Trimethylbenzene 116000 ug/kg 08/08/18 22:26 95-63-6 1c08/08/18 14:382590 679 500
1,3,5-Trimethylbenzene 38900 ug/kg 08/08/18 22:26 108-67-8 1c08/08/18 14:382590 694 500
Xylene (Total) 29100 ug/kg 08/08/18 22:26 1330-20-708/08/18 14:387770 2280 500
Surrogates
Toluene-d8 (S) 95 % 08/08/18 22:26 2037-26-508/08/18 14:3876-124 500
4-Bromofluorobenzene (S) 99 % 08/08/18 22:26 460-00-408/08/18 14:3870-133 500
1,2-Dichloroethane-d4 (S) 99 % 08/08/18 22:26 17060-07-008/08/18 14:3874-131 500
Dibromofluoromethane (S) 96 % 08/08/18 22:26 1868-53-708/08/18 14:3871-130 500

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 17.4 % 08/05/18 14:110.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 08/10/2018 09:49 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 10 of 24
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30260641
597 Radke Oil

Sample: SB-15 SS-5/7-9'' Lab ID: 30260641007 Collected: 07/26/18 14:10 Received: 07/27/18 17:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 08/08/18 22:53 71-43-2 1c08/08/18 14:38314 91.2 50
Ethylbenzene 8890 ug/kg 08/08/18 22:53 100-41-4 1c08/08/18 14:38314 96.2 50
Isopropylbenzene (Cumene) 2730 ug/kg 08/08/18 22:53 98-82-8 1c08/08/18 14:38314 91.2 50
Methyl-tert-butyl ether ND ug/kg 08/08/18 22:53 1634-04-4 1c08/08/18 14:38314 49.7 50
Naphthalene 7120 ug/kg 08/08/18 22:53 91-20-3 1c08/08/18 14:38314 140 50
Toluene ND ug/kg 08/08/18 22:53 108-88-3 1c08/08/18 14:38314 91.2 50
1,2,4-Trimethylbenzene 49700 ug/kg 08/09/18 16:29 95-63-608/08/18 14:383140 824 500
1,3,5-Trimethylbenzene 18300 ug/kg 08/08/18 22:53 108-67-8 1c08/08/18 14:38314 84.3 50
Xylene (Total) 9060 ug/kg 08/08/18 22:53 1330-20-708/08/18 14:38943 277 50
Surrogates
Toluene-d8 (S) 101 % 08/08/18 22:53 2037-26-508/08/18 14:3876-124 50
4-Bromofluorobenzene (S) 112 % 08/08/18 22:53 460-00-408/08/18 14:3870-133 50
1,2-Dichloroethane-d4 (S) 105 % 08/08/18 22:53 17060-07-008/08/18 14:3874-131 50
Dibromofluoromethane (S) 96 % 08/08/18 22:53 1868-53-708/08/18 14:3871-130 50

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 13.4 % 08/05/18 14:110.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 08/10/2018 09:49 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 11 of 24
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30260641
597 Radke Oil

Sample: SB-16 SS-9/5-7' Lab ID: 30260641008 Collected: 07/26/18 14:15 Received: 07/27/18 17:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 08/08/18 15:49 71-43-2 1c08/08/18 14:324.8 1.4 1
Ethylbenzene ND ug/kg 08/08/18 15:49 100-41-4 1c08/08/18 14:324.8 1.5 1
Isopropylbenzene (Cumene) ND ug/kg 08/08/18 15:49 98-82-8 1c08/08/18 14:324.8 1.4 1
Methyl-tert-butyl ether ND ug/kg 08/08/18 15:49 1634-04-4 1c08/08/18 14:324.8 0.75 1
Naphthalene ND ug/kg 08/08/18 15:49 91-20-3 1c08/08/18 14:324.8 2.1 1
Toluene ND ug/kg 08/08/18 15:49 108-88-3 1c08/08/18 14:324.8 1.4 1
1,2,4-Trimethylbenzene ND ug/kg 08/08/18 15:49 95-63-6 1c08/08/18 14:324.8 1.2 1
1,3,5-Trimethylbenzene ND ug/kg 08/08/18 15:49 108-67-8 1c08/08/18 14:324.8 1.3 1
Xylene (Total) ND ug/kg 08/08/18 15:49 1330-20-708/08/18 14:3214.3 4.2 1
Surrogates
Toluene-d8 (S) 93 % 08/08/18 15:49 2037-26-508/08/18 14:3276-124 1
4-Bromofluorobenzene (S) 97 % 08/08/18 15:49 460-00-408/08/18 14:3270-133 1
1,2-Dichloroethane-d4 (S) 112 % 08/08/18 15:49 17060-07-008/08/18 14:3274-131 1
Dibromofluoromethane (S) 103 % 08/08/18 15:49 1868-53-708/08/18 14:3271-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 17.3 % 08/05/18 14:110.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 08/10/2018 09:49 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 12 of 24
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30260641
597 Radke Oil

Sample: SB-17 SS-3/4-5' Lab ID: 30260641009 Collected: 07/26/18 14:20 Received: 07/27/18 17:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 08/08/18 16:16 71-43-2 1c08/08/18 14:324.8 1.4 1
Ethylbenzene 6.6 ug/kg 08/08/18 16:16 100-41-4 1c08/08/18 14:324.8 1.5 1
Isopropylbenzene (Cumene) ND ug/kg 08/08/18 16:16 98-82-8 1c08/08/18 14:324.8 1.4 1
Methyl-tert-butyl ether ND ug/kg 08/08/18 16:16 1634-04-4 1c08/08/18 14:324.8 0.75 1
Naphthalene ND ug/kg 08/08/18 16:16 91-20-3 1c08/08/18 14:324.8 2.1 1
Toluene ND ug/kg 08/08/18 16:16 108-88-3 1c08/08/18 14:324.8 1.4 1
1,2,4-Trimethylbenzene 12.5 ug/kg 08/08/18 16:16 95-63-6 1c08/08/18 14:324.8 1.3 1
1,3,5-Trimethylbenzene ND ug/kg 08/08/18 16:16 108-67-8 1c08/08/18 14:324.8 1.3 1
Xylene (Total) 16.9 ug/kg 08/08/18 16:16 1330-20-708/08/18 14:3214.3 4.2 1
Surrogates
Toluene-d8 (S) 98 % 08/08/18 16:16 2037-26-508/08/18 14:3276-124 1
4-Bromofluorobenzene (S) 99 % 08/08/18 16:16 460-00-408/08/18 14:3270-133 1
1,2-Dichloroethane-d4 (S) 119 % 08/08/18 16:16 17060-07-008/08/18 14:3274-131 1
Dibromofluoromethane (S) 104 % 08/08/18 16:16 1868-53-708/08/18 14:3271-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 12.4 % 08/05/18 14:110.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 08/10/2018 09:49 AM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 13 of 24
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30260641
597 Radke Oil

Sample: SB-17 SS-7/11-13' Lab ID: 30260641010 Collected: 07/26/18 14:25 Received: 07/27/18 17:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 08/08/18 23:19 71-43-2 1c08/08/18 14:383310 961 500
Ethylbenzene 18400 ug/kg 08/08/18 23:19 100-41-4 1c08/08/18 14:383310 1010 500
Isopropylbenzene (Cumene) 5760 ug/kg 08/08/18 23:19 98-82-8 1c08/08/18 14:383310 961 500
Methyl-tert-butyl ether ND ug/kg 08/08/18 23:19 1634-04-4 1c08/08/18 14:383310 524 500
Naphthalene 16900 ug/kg 08/08/18 23:19 91-20-3 1c08/08/18 14:383310 1470 500
Toluene ND ug/kg 08/08/18 23:19 108-88-3 1c08/08/18 14:383310 961 500
1,2,4-Trimethylbenzene 126000 ug/kg 08/08/18 23:19 95-63-6 1c08/08/18 14:383310 868 500
1,3,5-Trimethylbenzene 42800 ug/kg 08/08/18 23:19 108-67-8 1c08/08/18 14:383310 888 500
Xylene (Total) 51600 ug/kg 08/08/18 23:19 1330-20-708/08/18 14:389940 2920 500
Surrogates
Toluene-d8 (S) 97 % 08/08/18 23:19 2037-26-508/08/18 14:3876-124 500
4-Bromofluorobenzene (S) 103 % 08/08/18 23:19 460-00-408/08/18 14:3870-133 500
1,2-Dichloroethane-d4 (S) 102 % 08/08/18 23:19 17060-07-008/08/18 14:3874-131 500
Dibromofluoromethane (S) 95 % 08/08/18 23:19 1868-53-708/08/18 14:3871-130 500

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 18.5 % 08/05/18 14:110.10 0.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30260641
597 Radke Oil

Sample: Trip Blanks Lab ID: 30260641011 Collected: 07/26/18 00:00 Received: 07/27/18 17:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 08/04/18 03:48 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 08/04/18 03:48 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) ND ug/L 08/04/18 03:48 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 08/04/18 03:48 1634-04-41.0 0.23 1
Naphthalene ND ug/L 08/04/18 03:48 91-20-32.0 0.82 1
Toluene ND ug/L 08/04/18 03:48 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 08/04/18 03:48 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 08/04/18 03:48 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 08/04/18 03:48 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 93 % 08/04/18 03:48 2037-26-580-120 1
4-Bromofluorobenzene (S) 102 % 08/04/18 03:48 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 102 % 08/04/18 03:48 17060-07-080-120 1
Dibromofluoromethane (S) 96 % 08/04/18 03:48 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30260641
597 Radke Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

308854
EPA 5035A

EPA 8260B
8260B MSV UST-SOIL

Associated Lab Samples: 30260641008, 30260641009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1509203
Associated Lab Samples: 30260641008, 30260641009

Matrix: Solid

AnalyzedMDL

1,2,4-Trimethylbenzene ug/kg ND 5.0 08/08/18 15:041.3
1,3,5-Trimethylbenzene ug/kg ND 5.0 08/08/18 15:041.3
Benzene ug/kg ND 5.0 08/08/18 15:041.4
Ethylbenzene ug/kg ND 5.0 08/08/18 15:041.5
Isopropylbenzene (Cumene) ug/kg ND 5.0 08/08/18 15:041.4
Methyl-tert-butyl ether ug/kg ND 5.0 08/08/18 15:040.79
Naphthalene ug/kg ND 5.0 08/08/18 15:042.2
Toluene ug/kg ND 5.0 08/08/18 15:041.4
Xylene (Total) ug/kg ND 15.0 08/08/18 15:044.4
1,2-Dichloroethane-d4 (S) % 110 74-131 08/08/18 15:04
4-Bromofluorobenzene (S) % 98 70-133 08/08/18 15:04
Dibromofluoromethane (S) % 104 71-130 08/08/18 15:04
Toluene-d8 (S) % 95 76-124 08/08/18 15:04

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1509204LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/kg 17.920 89 70-130
1,3,5-Trimethylbenzene ug/kg 17.120 86 70-130
Benzene ug/kg 17.220 86 70-130
Ethylbenzene ug/kg 16.720 83 70-130
Isopropylbenzene (Cumene) ug/kg 16.620 83 70-130
Methyl-tert-butyl ether ug/kg 19.620 98 70-130
Naphthalene ug/kg 20.920 104 70-130
Toluene ug/kg 15.720 79 70-130
Xylene (Total) ug/kg 52.060 87 70-130
1,2-Dichloroethane-d4 (S) % 100 74-131
4-Bromofluorobenzene (S) % 102 70-133
Dibromofluoromethane (S) % 103 71-130
Toluene-d8 (S) % 93 76-124

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30260641
597 Radke Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

308855
EPA 5035A

EPA 8260B
8260B MSV UST-SOIL

Associated Lab Samples: 30260641001, 30260641002, 30260641003, 30260641004, 30260641005, 30260641006, 30260641007,
30260641010

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1509205
Associated Lab Samples: 30260641001, 30260641002, 30260641003, 30260641004, 30260641005, 30260641006, 30260641007,

30260641010

Matrix: Solid

AnalyzedMDL

1,2,4-Trimethylbenzene ug/kg ND 250 08/08/18 14:3865.5
1,3,5-Trimethylbenzene ug/kg ND 250 08/08/18 14:3867.0
Benzene ug/kg ND 250 08/08/18 14:3872.5
Ethylbenzene ug/kg ND 250 08/08/18 14:3876.5
Isopropylbenzene (Cumene) ug/kg ND 250 08/08/18 14:3872.5
Methyl-tert-butyl ether ug/kg ND 250 08/08/18 14:3839.5
Naphthalene ug/kg ND 250 08/08/18 14:38111
Toluene ug/kg ND 250 08/08/18 14:3872.5
Xylene (Total) ug/kg ND 750 08/08/18 14:38220
1,2-Dichloroethane-d4 (S) % 106 74-131 08/08/18 14:38
4-Bromofluorobenzene (S) % 99 70-133 08/08/18 14:38
Dibromofluoromethane (S) % 103 71-130 08/08/18 14:38
Toluene-d8 (S) % 95 76-124 08/08/18 14:38

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1509206LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/kg 17.920 89 70-130
1,3,5-Trimethylbenzene ug/kg 17.120 86 70-130
Benzene ug/kg 17.220 86 70-130
Ethylbenzene ug/kg 16.720 83 70-130
Isopropylbenzene (Cumene) ug/kg 16.620 83 70-130
Methyl-tert-butyl ether ug/kg 19.620 98 70-130
Naphthalene ug/kg 20.920 104 70-130
Toluene ug/kg 15.720 79 70-130
Xylene (Total) ug/kg 52.060 87 70-130
1,2-Dichloroethane-d4 (S) % 100 74-131
4-Bromofluorobenzene (S) % 102 70-133
Dibromofluoromethane (S) % 103 71-130
Toluene-d8 (S) % 93 76-124
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30260641
597 Radke Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

308352
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 30260641011

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1507046
Associated Lab Samples: 30260641011

Matrix: Water

AnalyzedMDL

1,2,4-Trimethylbenzene ug/L ND 1.0 08/04/18 02:540.25
1,3,5-Trimethylbenzene ug/L ND 1.0 08/04/18 02:540.21
Benzene ug/L ND 1.0 08/04/18 02:540.24
Ethylbenzene ug/L ND 1.0 08/04/18 02:540.31
Isopropylbenzene (Cumene) ug/L ND 1.0 08/04/18 02:540.24
Methyl-tert-butyl ether ug/L ND 1.0 08/04/18 02:540.23
Naphthalene ug/L ND 2.0 08/04/18 02:540.82
Toluene ug/L ND 1.0 08/04/18 02:540.30
Xylene (Total) ug/L ND 3.0 08/04/18 02:540.78
1,2-Dichloroethane-d4 (S) % 103 80-120 08/04/18 02:54
4-Bromofluorobenzene (S) % 105 79-129 08/04/18 02:54
Dibromofluoromethane (S) % 93 80-120 08/04/18 02:54
Toluene-d8 (S) % 92 80-120 08/04/18 02:54

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1507047LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/L 18.920 94 70-130
1,3,5-Trimethylbenzene ug/L 19.020 95 70-130
Benzene ug/L 19.020 95 70-130
Ethylbenzene ug/L 19.320 96 70-130
Isopropylbenzene (Cumene) ug/L 19.420 97 70-130
Methyl-tert-butyl ether ug/L 19.820 99 70-130
Naphthalene ug/L 19.220 96 70-130
Toluene ug/L 18.520 92 70-130
Xylene (Total) ug/L 56.060 93 70-130
1,2-Dichloroethane-d4 (S) % 91 80-120
4-Bromofluorobenzene (S) % 104 79-129
Dibromofluoromethane (S) % 99 80-120
Toluene-d8 (S) % 98 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1507399MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30260637002

1507400

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,2,4-Trimethylbenzene ug/L 20 117 75-125109 5 30205.5 28.9 27.4
1,3,5-Trimethylbenzene ug/L 20 119 76-121112 3 302026.7 50.4 49.0
Benzene ug/L 20 105 67-121109 3 3020ND 21.1 21.7

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30260641
597 Radke Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1507399MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30260637002

1507400

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Ethylbenzene ug/L 20 104 70-127105 1 3020ND 21.5 21.6
Isopropylbenzene (Cumene) ug/L 20 105 80-122105 0 3020ND 21.1 21.1
Methyl-tert-butyl ether ug/L 20 94 79-135102 7 3020ND 22.0 23.6
Naphthalene ug/L 20 117 62-131114 2 302013.1 36.4 35.8
Toluene ug/L 20 103 77-125100 3 3020ND 20.7 20.1
Xylene (Total) ug/L 60 109 69-128109 0 306021.9 87.0 87.0
1,2-Dichloroethane-d4 (S) % 94 80-12099
4-Bromofluorobenzene (S) % 101 79-129102
Dibromofluoromethane (S) % 99 80-120100
Toluene-d8 (S) % 99 80-12095
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30260641
597 Radke Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

308428
ASTM D2974-87

ASTM D2974-87
Dry Weight/Percent Moisture

Associated Lab Samples: 30260641001, 30260641002, 30260641003, 30260641004, 30260641005, 30260641006, 30260641007,
30260641008, 30260641009, 30260641010

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

30260641001
1507544SAMPLE DUPLICATE:

Percent Moisture % 15.5 5 2014.7

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

30260641002
1507545SAMPLE DUPLICATE:

Percent Moisture % 19.0 12 2016.9

REPORT OF LABORATORY ANALYSIS
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QUALIFIERS

Pace Project No.:
Project:

30260641
597 Radke Oil

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - GreensburgPASI-PA

BATCH QUALIFIERS

Batch: 308854
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

Batch: 308855
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

ANALYTE QUALIFIERS

A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.1c
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

30260641
597 Radke Oil

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

30260641001 308855 308891SB-12 SS-3/4.5' EPA 5035A EPA 8260B
30260641002 308855 308891SB-12 SS-8/13-15' EPA 5035A EPA 8260B
30260641003 308855 308891SB-13 SS-3/4-5' EPA 5035A EPA 8260B
30260641004 308855 308891SB-13 SS-9/15-17' EPA 5035A EPA 8260B
30260641005 308855 308891SB-14 SS-8/13-15'' EPA 5035A EPA 8260B
30260641006 308855 308891SB-15 SS-2/2-4'' EPA 5035A EPA 8260B
30260641007 308855 308891SB-15 SS-5/7-9'' EPA 5035A EPA 8260B

30260641008 308854 308886SB-16 SS-9/5-7' EPA 5035A EPA 8260B
30260641009 308854 308886SB-17 SS-3/4-5' EPA 5035A EPA 8260B

30260641010 308855 308891SB-17 SS-7/11-13' EPA 5035A EPA 8260B

30260641011 308352Trip Blanks EPA 8260B

30260641001 308428SB-12 SS-3/4.5' ASTM D2974-87
30260641002 308428SB-12 SS-8/13-15' ASTM D2974-87
30260641003 308428SB-13 SS-3/4-5' ASTM D2974-87
30260641004 308428SB-13 SS-9/15-17' ASTM D2974-87
30260641005 308428SB-14 SS-8/13-15'' ASTM D2974-87
30260641006 308428SB-15 SS-2/2-4'' ASTM D2974-87
30260641007 308428SB-15 SS-5/7-9'' ASTM D2974-87
30260641008 308428SB-16 SS-9/5-7' ASTM D2974-87
30260641009 308428SB-17 SS-3/4-5' ASTM D2974-87
30260641010 308428SB-17 SS-7/11-13' ASTM D2974-87
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October 16, 2018

LIMS USE: FR - MARK VALENTY
LIMS OBJECT ID: 30267324

30267324
Project:
Pace Project No.:

RE:

Mr. Mark Valenty
Letterle & Associates
2859 Oxford Boulevard
Suite 110
Allison Park, PA 15101

Radhe Oil 597

Dear Mr. Valenty:
Enclosed are the analytical results for sample(s) received by the laboratory on October 05, 2018.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Rachel Christner
rachel.christner@pacelabs.com

Project Manager
724-850-5611

Enclosures

cc: Mr. Ken Dudash, Letterle & Associates LLC
Colton Gotshall, Letterle & Associates
Mr. Austin Hess, Letterle & Associates
Mr. George Hunzeker, Letterle & Associates
Mr. Eric Itle, Letterle & Associates
Tim Kier, Letterle & Associates LLC
Mr. Jordan Packard, Letterle & Associates
Ms. Stephanie Profeta, Letterle & Associates
Ms. Amy Watenpool, Letterle & Associates

Mr. Pete Weir, Letterle & Associates

REPORT OF LABORATORY ANALYSIS
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CERTIFICATIONS

Pace Project No.:
Project:

30267324
Radhe Oil 597

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L
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SAMPLE SUMMARY

Pace Project No.:
Project:

30267324
Radhe Oil 597

Lab ID Sample ID Matrix Date Collected Date Received

30267324001 SB-18 SS-8 14-16' Solid 10/05/18 11:15 10/05/18 16:30

30267324002 Trip Blank Water 10/05/18 00:01 10/05/18 16:30
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

30267324
Radhe Oil 597

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30267324001 SB-18 SS-8 14-16' EPA 8260B 13 PASI-PAJEW

ASTM D2974-87 1 PASI-PAARG

30267324002 Trip Blank EPA 8260B 13 PASI-PAJAS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30267324
Radhe Oil 597

Sample: SB-18 SS-8 14-16' Lab ID: 30267324001 Collected: 10/05/18 11:15 Received: 10/05/18 16:30 Matrix: Solid
Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B  Preparation Method: EPA 5035A8260B MSV

Benzene ND ug/kg 10/11/18 11:37 71-43-2 1c10/11/18 10:023.8 1.1 1
Ethylbenzene ND ug/kg 10/11/18 11:37 100-41-4 1c10/11/18 10:023.8 1.2 1
Isopropylbenzene (Cumene) ND ug/kg 10/11/18 11:37 98-82-8 1c10/11/18 10:023.8 1.1 1
Methyl-tert-butyl ether ND ug/kg 10/11/18 11:37 1634-04-4 1c10/11/18 10:023.8 0.61 1
Naphthalene ND ug/kg 10/11/18 11:37 91-20-3 1c10/11/18 10:023.8 1.7 1
Toluene ND ug/kg 10/11/18 11:37 108-88-3 1c10/11/18 10:023.8 1.1 1
1,2,4-Trimethylbenzene ND ug/kg 10/11/18 11:37 95-63-6 1c10/11/18 10:023.8 1.0 1
1,3,5-Trimethylbenzene ND ug/kg 10/11/18 11:37 108-67-8 1c10/11/18 10:023.8 1.0 1
Xylene (Total) ND ug/kg 10/11/18 11:37 1330-20-710/11/18 10:0211.5 3.4 1
Surrogates
Toluene-d8 (S) 100 %. 10/11/18 11:37 2037-26-510/11/18 10:0276-124 1
4-Bromofluorobenzene (S) 103 %. 10/11/18 11:37 460-00-410/11/18 10:0270-133 1
1,2-Dichloroethane-d4 (S) 115 %. 10/11/18 11:37 17060-07-010/11/18 10:0274-131 1
Dibromofluoromethane (S) 108 %. 10/11/18 11:37 1868-53-710/11/18 10:0271-130 1

Analytical Method: ASTM D2974-87Percent Moisture

Percent Moisture 10.5 % 10/15/18 11:540.10 0.10 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30267324
Radhe Oil 597

Sample: Trip Blank Lab ID: 30267324002 Collected: 10/05/18 00:01 Received: 10/05/18 16:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 10/12/18 13:12 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 10/12/18 13:12 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) ND ug/L 10/12/18 13:12 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 10/12/18 13:12 1634-04-41.0 0.23 1
Naphthalene ND ug/L 10/12/18 13:12 91-20-32.0 0.82 1
Toluene ND ug/L 10/12/18 13:12 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 10/12/18 13:12 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 10/12/18 13:12 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 10/12/18 13:12 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 106 %. 10/12/18 13:12 2037-26-580-120 1
4-Bromofluorobenzene (S) 99 %. 10/12/18 13:12 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 108 %. 10/12/18 13:12 17060-07-080-120 1
Dibromofluoromethane (S) 92 %. 10/12/18 13:12 1868-53-780-120 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30267324
Radhe Oil 597

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

316277
EPA 5035A

EPA 8260B
8260B MSV UST-SOIL

Associated Lab Samples: 30267324001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1543482
Associated Lab Samples: 30267324001

Matrix: Solid

AnalyzedMDL

1,2,4-Trimethylbenzene ug/kg ND 5.0 10/11/18 10:311.3
1,3,5-Trimethylbenzene ug/kg ND 5.0 10/11/18 10:311.3
Benzene ug/kg ND 5.0 10/11/18 10:311.4
Ethylbenzene ug/kg ND 5.0 10/11/18 10:311.5
Isopropylbenzene (Cumene) ug/kg ND 5.0 10/11/18 10:311.4
Methyl-tert-butyl ether ug/kg ND 5.0 10/11/18 10:310.79
Naphthalene ug/kg ND 5.0 10/11/18 10:312.2
Toluene ug/kg ND 5.0 10/11/18 10:311.4
Xylene (Total) ug/kg ND 15.0 10/11/18 10:314.4
1,2-Dichloroethane-d4 (S) %. 110 74-131 10/11/18 10:31
4-Bromofluorobenzene (S) %. 102 70-133 10/11/18 10:31
Dibromofluoromethane (S) %. 111 71-130 10/11/18 10:31
Toluene-d8 (S) %. 100 76-124 10/11/18 10:31

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1543483LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/kg 18.220 91 70-130
1,3,5-Trimethylbenzene ug/kg 17.020 85 70-130
Benzene ug/kg 16.320 82 70-130
Ethylbenzene ug/kg 18.720 94 70-130
Isopropylbenzene (Cumene) ug/kg 19.420 97 70-130
Methyl-tert-butyl ether ug/kg 14.520 72 70-130
Naphthalene ug/kg 19.320 96 70-130
Toluene ug/kg 17.920 89 70-130
Xylene (Total) ug/kg 57.060 95 70-130
1,2-Dichloroethane-d4 (S) %. 106 74-131
4-Bromofluorobenzene (S) %. 103 70-133
Dibromofluoromethane (S) %. 102 71-130
Toluene-d8 (S) %. 105 76-124
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30267324
Radhe Oil 597

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

316455
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 30267324002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1544387
Associated Lab Samples: 30267324002

Matrix: Water

AnalyzedMDL

1,2,4-Trimethylbenzene ug/L ND 1.0 10/12/18 11:520.25
1,3,5-Trimethylbenzene ug/L ND 1.0 10/12/18 11:520.21
Benzene ug/L ND 1.0 10/12/18 11:520.24
Ethylbenzene ug/L ND 1.0 10/12/18 11:520.31
Isopropylbenzene (Cumene) ug/L ND 1.0 10/12/18 11:520.24
Methyl-tert-butyl ether ug/L ND 1.0 10/12/18 11:520.23
Naphthalene ug/L ND 2.0 10/12/18 11:520.82
Toluene ug/L ND 1.0 10/12/18 11:520.30
Xylene (Total) ug/L ND 3.0 10/12/18 11:520.78
1,2-Dichloroethane-d4 (S) %. 102 80-120 10/12/18 11:52
4-Bromofluorobenzene (S) %. 98 79-129 10/12/18 11:52
Dibromofluoromethane (S) %. 93 80-120 10/12/18 11:52
Toluene-d8 (S) %. 105 80-120 10/12/18 11:52

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1544388LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/L 20.920 105 70-130
1,3,5-Trimethylbenzene ug/L 20.620 103 70-130
Benzene ug/L 17.120 85 70-130
Ethylbenzene ug/L 20.020 100 70-130
Isopropylbenzene (Cumene) ug/L 21.420 107 70-130
Methyl-tert-butyl ether ug/L 18.220 91 70-130
Naphthalene ug/L 22.520 113 70-130
Toluene ug/L 20.220 101 70-130
Xylene (Total) ug/L 59.260 99 70-130
1,2-Dichloroethane-d4 (S) %. 103 80-120
4-Bromofluorobenzene (S) %. 103 79-129
Dibromofluoromethane (S) %. 99 80-120
Toluene-d8 (S) %. 108 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1544389MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30266836001

1544390

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,2,4-Trimethylbenzene ug/L 20 106 75-125106 0 3020ND 21.2 21.2
1,3,5-Trimethylbenzene ug/L 20 104 76-121106 2 3020ND 20.7 21.1
Benzene ug/L 20 92 67-12191 1 3020ND 18.4 18.3
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30267324
Radhe Oil 597

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1544389MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30266836001

1544390

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Ethylbenzene ug/L 20 103 70-127103 1 3020ND 20.5 20.7
Isopropylbenzene (Cumene) ug/L 20 105 80-122106 0 3020ND 21.1 21.1
Methyl-tert-butyl ether ug/L 20 83 79-13588 5 3020ND 16.7 17.6
Naphthalene ug/L 20 100 62-131103 3 3020ND 19.9 20.6
Toluene ug/L 20 101 77-125105 4 3020ND 20.2 21.0
Xylene (Total) ug/L 60 102 69-128105 3 3060ND 61.3 63.2
1,2-Dichloroethane-d4 (S) %. 103 80-12099
4-Bromofluorobenzene (S) %. 99 79-12998
Dibromofluoromethane (S) %. 92 80-12093
Toluene-d8 (S) %. 104 80-120106

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30267324
Radhe Oil 597

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

316637
ASTM D2974-87

ASTM D2974-87
Dry Weight/Percent Moisture

Associated Lab Samples: 30267324001

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

30267102006
1545363SAMPLE DUPLICATE:

Percent Moisture % 38.2 9 2041.8

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

30267102007
1545364SAMPLE DUPLICATE:

Percent Moisture % 28.1 9 2030.9

REPORT OF LABORATORY ANALYSIS
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QUALIFIERS

Pace Project No.:
Project:

30267324
Radhe Oil 597

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - GreensburgPASI-PA

BATCH QUALIFIERS

Batch: 316277
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

ANALYTE QUALIFIERS

A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.1c
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

30267324
Radhe Oil 597

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

30267324001 316277 316281SB-18 SS-8 14-16' EPA 5035A EPA 8260B

30267324002 316455Trip Blank EPA 8260B

30267324001 316637SB-18 SS-8 14-16' ASTM D2974-87
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March 11, 2019

LIMS USE: FR - ERIC ITLE
LIMS OBJECT ID: 30281462

30281462
Project:
Pace Project No.:

RE:

Mr. Eric Itle
Letterle & Associates
2859 Oxford Boulevard
Suite 110
Allison Park, PA 15101

Radhe Oil/597

Dear Mr. Itle:
Enclosed are the analytical results for sample(s) received by the laboratory on February 26, 2019.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Rachel Christner
rachel.christner@pacelabs.com

Project Manager
724-850-5611

Enclosures

cc: Mr. Ken Dudash, Letterle & Associates LLC
Colton Gotshall, Letterle & Associates
Mr. Austin Hess, Letterle & Associates
Mr. George Hunzeker, Letterle & Associates
Tim Kier, Letterle & Associates LLC
Mr. Jordan Packard, Letterle & Associates
Ms. Stephanie Profeta, Letterle & Associates
Ms. Amy Watenpool, Letterle & Associates
Mr. Pete Weir, Letterle & Associates
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CERTIFICATIONS

Pace Project No.:
Project:

30281462
Radhe Oil/597

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L
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SAMPLE SUMMARY

Pace Project No.:
Project:

30281462
Radhe Oil/597

Lab ID Sample ID Matrix Date Collected Date Received

30281462001 MW-1 Water 02/25/19 08:40 02/26/19 12:15

30281462002 MW-2 Water 02/25/19 09:15 02/26/19 12:15

30281462003 MW-3 Water 02/25/19 09:50 02/26/19 12:15

30281462004 MW-4 Water 02/25/19 10:30 02/26/19 12:15

30281462005 MW-5 Water 02/25/19 11:05 02/26/19 12:15

30281462006 MW-6 Water 02/25/19 11:35 02/26/19 12:15

30281462007 Field dupe(MW-1) Water 02/25/19 08:40 02/26/19 12:15

30281462008 Trip Blank Water 02/25/19 00:01 02/26/19 12:15
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

30281462
Radhe Oil/597

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30281462001 MW-1 EPA 8260B 13 PASI-PAJAS

30281462002 MW-2 EPA 8260B 13 PASI-PAJAS

30281462003 MW-3 EPA 8260B 13 PASI-PALEL

30281462004 MW-4 EPA 8260B 13 PASI-PAJAS

30281462005 MW-5 EPA 8260B 13 PASI-PALEL

30281462006 MW-6 EPA 8260B 13 PASI-PAJAS

30281462007 Field dupe(MW-1) EPA 8260B 13 PASI-PALEL

30281462008 Trip Blank EPA 8260B 13 PASI-PALEL
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30281462
Radhe Oil/597

Sample: MW-1 Lab ID: 30281462001 Collected: 02/25/19 08:40 Received: 02/26/19 12:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 03/07/19 16:27 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/07/19 16:27 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) 2.4 ug/L 03/07/19 16:27 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 03/07/19 16:27 1634-04-41.0 0.23 1
Naphthalene ND ug/L 03/07/19 16:27 91-20-3 L12.0 0.82 1
Toluene ND ug/L 03/07/19 16:27 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 03/07/19 16:27 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 03/07/19 16:27 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 03/07/19 16:27 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 101 %. 03/07/19 16:27 2037-26-580-120 1
4-Bromofluorobenzene (S) 104 %. 03/07/19 16:27 460-00-478-122 1
1,2-Dichloroethane-d4 (S) 110 %. 03/07/19 16:27 17060-07-080-120 1
Dibromofluoromethane (S) 105 %. 03/07/19 16:27 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30281462
Radhe Oil/597

Sample: MW-2 Lab ID: 30281462002 Collected: 02/25/19 09:15 Received: 02/26/19 12:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 03/07/19 16:52 71-43-21.0 0.24 1
Ethylbenzene 121 ug/L 03/07/19 16:52 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) 110 ug/L 03/07/19 16:52 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 03/07/19 16:52 1634-04-41.0 0.23 1
Naphthalene 137 ug/L 03/07/19 16:52 91-20-3 L12.0 0.82 1
Toluene ND ug/L 03/07/19 16:52 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 03/07/19 16:52 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene 1.1 ug/L 03/07/19 16:52 108-67-81.0 0.21 1
Xylene (Total) 19.4 ug/L 03/07/19 16:52 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 88 %. 03/07/19 16:52 2037-26-580-120 1
4-Bromofluorobenzene (S) 103 %. 03/07/19 16:52 460-00-478-122 1
1,2-Dichloroethane-d4 (S) 104 %. 03/07/19 16:52 17060-07-080-120 1
Dibromofluoromethane (S) 97 %. 03/07/19 16:52 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30281462
Radhe Oil/597

Sample: MW-3 Lab ID: 30281462003 Collected: 02/25/19 09:50 Received: 02/26/19 12:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 03/05/19 14:18 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/05/19 14:18 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) ND ug/L 03/05/19 14:18 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 03/05/19 14:18 1634-04-41.0 0.23 1
Naphthalene ND ug/L 03/05/19 14:18 91-20-32.0 0.82 1
Toluene 1.1 ug/L 03/05/19 14:18 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 03/05/19 14:18 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 03/05/19 14:18 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 03/05/19 14:18 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 90 %. 03/05/19 14:18 2037-26-580-120 1
4-Bromofluorobenzene (S) 104 %. 03/05/19 14:18 460-00-478-122 1
1,2-Dichloroethane-d4 (S) 119 %. 03/05/19 14:18 17060-07-080-120 1
Dibromofluoromethane (S) 101 %. 03/05/19 14:18 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30281462
Radhe Oil/597

Sample: MW-4 Lab ID: 30281462004 Collected: 02/25/19 10:30 Received: 02/26/19 12:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 03/07/19 17:16 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/07/19 17:16 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) ND ug/L 03/07/19 17:16 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 03/07/19 17:16 1634-04-41.0 0.23 1
Naphthalene 4.9 ug/L 03/07/19 17:16 91-20-3 L12.0 0.82 1
Toluene 1.1 ug/L 03/07/19 17:16 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 03/07/19 17:16 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 03/07/19 17:16 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 03/07/19 17:16 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 97 %. 03/07/19 17:16 2037-26-580-120 1
4-Bromofluorobenzene (S) 107 %. 03/07/19 17:16 460-00-478-122 1
1,2-Dichloroethane-d4 (S) 112 %. 03/07/19 17:16 17060-07-080-120 1
Dibromofluoromethane (S) 109 %. 03/07/19 17:16 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/11/2019 04:02 PM

Pace Analytical Services, LLC
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(724)850-5600
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30281462
Radhe Oil/597

Sample: MW-5 Lab ID: 30281462005 Collected: 02/25/19 11:05 Received: 02/26/19 12:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 03/05/19 17:39 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/05/19 17:39 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) ND ug/L 03/05/19 17:39 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 03/05/19 17:39 1634-04-41.0 0.23 1
Naphthalene ND ug/L 03/05/19 17:39 91-20-32.0 0.82 1
Toluene ND ug/L 03/05/19 17:39 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 03/05/19 17:39 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 03/05/19 17:39 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 03/05/19 17:39 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 88 %. 03/05/19 17:39 2037-26-580-120 1
4-Bromofluorobenzene (S) 99 %. 03/05/19 17:39 460-00-478-122 1
1,2-Dichloroethane-d4 (S) 117 %. 03/05/19 17:39 17060-07-080-120 1
Dibromofluoromethane (S) 102 %. 03/05/19 17:39 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/11/2019 04:02 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30281462
Radhe Oil/597

Sample: MW-6 Lab ID: 30281462006 Collected: 02/25/19 11:35 Received: 02/26/19 12:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 03/07/19 17:41 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/07/19 17:41 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) ND ug/L 03/07/19 17:41 98-82-81.0 0.24 1
Methyl-tert-butyl ether 2.0 ug/L 03/07/19 17:41 1634-04-41.0 0.23 1
Naphthalene ND ug/L 03/07/19 17:41 91-20-3 L12.0 0.82 1
Toluene ND ug/L 03/07/19 17:41 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 03/07/19 17:41 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 03/07/19 17:41 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 03/07/19 17:41 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 97 %. 03/07/19 17:41 2037-26-580-120 1
4-Bromofluorobenzene (S) 103 %. 03/07/19 17:41 460-00-478-122 1
1,2-Dichloroethane-d4 (S) 104 %. 03/07/19 17:41 17060-07-080-120 1
Dibromofluoromethane (S) 105 %. 03/07/19 17:41 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/11/2019 04:02 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30281462
Radhe Oil/597

Sample: Field dupe(MW-1) Lab ID: 30281462007 Collected: 02/25/19 08:40 Received: 02/26/19 12:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 03/05/19 19:45 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/05/19 19:45 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) 2.4 ug/L 03/05/19 19:45 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 03/05/19 19:45 1634-04-41.0 0.23 1
Naphthalene ND ug/L 03/05/19 19:45 91-20-32.0 0.82 1
Toluene ND ug/L 03/05/19 19:45 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 03/05/19 19:45 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 03/05/19 19:45 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 03/05/19 19:45 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 95 %. 03/05/19 19:45 2037-26-580-120 1
4-Bromofluorobenzene (S) 99 %. 03/05/19 19:45 460-00-478-122 1
1,2-Dichloroethane-d4 (S) 116 %. 03/05/19 19:45 17060-07-080-120 1
Dibromofluoromethane (S) 109 %. 03/05/19 19:45 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/11/2019 04:02 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30281462
Radhe Oil/597

Sample: Trip Blank Lab ID: 30281462008 Collected: 02/25/19 00:01 Received: 02/26/19 12:15 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 03/05/19 16:24 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 03/05/19 16:24 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) ND ug/L 03/05/19 16:24 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 03/05/19 16:24 1634-04-41.0 0.23 1
Naphthalene ND ug/L 03/05/19 16:24 91-20-32.0 0.82 1
Toluene ND ug/L 03/05/19 16:24 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 03/05/19 16:24 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 03/05/19 16:24 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 03/05/19 16:24 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 96 %. 03/05/19 16:24 2037-26-580-120 1
4-Bromofluorobenzene (S) 95 %. 03/05/19 16:24 460-00-478-122 1
1,2-Dichloroethane-d4 (S) 129 %. 03/05/19 16:24 17060-07-0 S3,ST80-120 1
Dibromofluoromethane (S) 112 %. 03/05/19 16:24 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/11/2019 04:02 PM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30281462
Radhe Oil/597

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

332303
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 30281462003, 30281462005, 30281462007, 30281462008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1616938
Associated Lab Samples: 30281462003, 30281462005, 30281462007, 30281462008

Matrix: Water

AnalyzedMDL

1,2,4-Trimethylbenzene ug/L ND 1.0 03/05/19 13:530.25
1,3,5-Trimethylbenzene ug/L ND 1.0 03/05/19 13:530.21
Benzene ug/L ND 1.0 03/05/19 13:530.24
Ethylbenzene ug/L ND 1.0 03/05/19 13:530.31
Isopropylbenzene (Cumene) ug/L ND 1.0 03/05/19 13:530.24
Methyl-tert-butyl ether ug/L ND 1.0 03/05/19 13:530.23
Naphthalene ug/L ND 2.0 03/05/19 13:530.82
Toluene ug/L ND 1.0 03/05/19 13:530.30
Xylene (Total) ug/L ND 3.0 03/05/19 13:530.78
1,2-Dichloroethane-d4 (S) %. 123 80-120 S3,ST03/05/19 13:53
4-Bromofluorobenzene (S) %. 97 78-122 03/05/19 13:53
Dibromofluoromethane (S) %. 105 80-120 03/05/19 13:53
Toluene-d8 (S) %. 90 80-120 03/05/19 13:53

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1616939LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/L 20.020 100 70-130
1,3,5-Trimethylbenzene ug/L 19.520 97 70-130
Benzene ug/L 20.020 100 70-130
Ethylbenzene ug/L 20.320 101 70-130
Isopropylbenzene (Cumene) ug/L 19.420 97 70-130
Methyl-tert-butyl ether ug/L 20.220 101 70-130
Naphthalene ug/L 21.620 108 69-135
Toluene ug/L 19.420 97 70-130
Xylene (Total) ug/L 59.960 100 70-130
1,2-Dichloroethane-d4 (S) %. 113 80-120
4-Bromofluorobenzene (S) %. 102 78-122
Dibromofluoromethane (S) %. 101 80-120
Toluene-d8 (S) %. 95 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1616940MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30281462003

1616941

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,2,4-Trimethylbenzene ug/L 20 104 70-130104 0 3020ND 20.9 20.8
1,3,5-Trimethylbenzene ug/L 20 103 70-130101 2 3020ND 20.6 20.2
Benzene ug/L 20 102 67-119104 2 3020ND 20.5 20.9

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30281462
Radhe Oil/597

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1616940MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30281462003

1616941

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Ethylbenzene ug/L 20 101 69-127104 2 3020ND 20.3 20.7
Isopropylbenzene (Cumene) ug/L 20 106 70-130103 3 3020ND 21.2 20.5
Methyl-tert-butyl ether ug/L 20 106 70-130118 10 3020ND 21.3 23.5
Naphthalene ug/L 20 96 60-13699 3 3020ND 19.2 19.8
Toluene ug/L 20 109 70-130108 1 30201.1 23.0 22.7
Xylene (Total) ug/L 60 101 69-128102 1 3060ND 60.7 61.1
1,2-Dichloroethane-d4 (S) %. 106 80-120108
4-Bromofluorobenzene (S) %. 101 78-12298
Dibromofluoromethane (S) %. 102 80-120101
Toluene-d8 (S) %. 97 80-12099

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30281462
Radhe Oil/597

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

332648
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 30281462001, 30281462002, 30281462004, 30281462006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1618659
Associated Lab Samples: 30281462001, 30281462002, 30281462004, 30281462006

Matrix: Water

AnalyzedMDL

1,2,4-Trimethylbenzene ug/L ND 1.0 03/07/19 11:100.25
1,3,5-Trimethylbenzene ug/L ND 1.0 03/07/19 11:100.21
Benzene ug/L ND 1.0 03/07/19 11:100.24
Ethylbenzene ug/L ND 1.0 03/07/19 11:100.31
Isopropylbenzene (Cumene) ug/L ND 1.0 03/07/19 11:100.24
Methyl-tert-butyl ether ug/L ND 1.0 03/07/19 11:100.23
Naphthalene ug/L ND 2.0 03/07/19 11:100.82
Toluene ug/L ND 1.0 03/07/19 11:100.30
Xylene (Total) ug/L ND 3.0 03/07/19 11:100.78
1,2-Dichloroethane-d4 (S) %. 110 80-120 03/07/19 11:10
4-Bromofluorobenzene (S) %. 95 78-122 03/07/19 11:10
Dibromofluoromethane (S) %. 109 80-120 03/07/19 11:10
Toluene-d8 (S) %. 97 80-120 03/07/19 11:10

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1618660LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/L 21.720 108 70-130
1,3,5-Trimethylbenzene ug/L 21.420 107 70-130
Benzene ug/L 20.120 100 70-130
Ethylbenzene ug/L 21.520 108 70-130
Isopropylbenzene (Cumene) ug/L 21.220 106 70-130
Methyl-tert-butyl ether ug/L 14.920 74 70-130
Naphthalene ug/L 27.4 L120 137 69-135
Toluene ug/L 21.920 110 70-130
Xylene (Total) ug/L 62.760 105 70-130
1,2-Dichloroethane-d4 (S) %. 106 80-120
4-Bromofluorobenzene (S) %. 106 78-122
Dibromofluoromethane (S) %. 96 80-120
Toluene-d8 (S) %. 109 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1618938MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30281799001

1618939

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,2,4-Trimethylbenzene ug/L 20 111 70-130106 5 3020ND 22.1 21.1
1,3,5-Trimethylbenzene ug/L 20 110 70-130107 2 3020ND 22.0 21.4
Benzene ug/L 20 105 67-119101 4 3020ND 20.9 20.2

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30281462
Radhe Oil/597

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1618938MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30281799001

1618939

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Ethylbenzene ug/L 20 110 69-127109 1 3020ND 22.0 21.7
Isopropylbenzene (Cumene) ug/L 20 111 70-130110 1 3020ND 22.2 21.9
Methyl-tert-butyl ether ug/L 20 95 70-13082 16 3020ND 19.1 16.3
Naphthalene ug/L 20 106 60-136106 1 3020ND 21.1 21.2
Toluene ug/L 20 103 70-130101 2 3020ND 20.7 20.3
Xylene (Total) ug/L 60 108 69-128104 4 3060ND 64.9 62.2
1,2-Dichloroethane-d4 (S) %. 105 80-12094
4-Bromofluorobenzene (S) %. 109 78-122107
Dibromofluoromethane (S) %. 114 80-120102
Toluene-d8 (S) %. 97 80-12098

REPORT OF LABORATORY ANALYSIS
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QUALIFIERS

Pace Project No.:
Project:

30281462
Radhe Oil/597

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - GreensburgPASI-PA

ANALYTE QUALIFIERS
Analyte recovery in the laboratory control sample (LCS) was above QC limits.  Results for this analyte in associated
samples may be biased high.

L1

Surrogate recovery exceeded laboratory control limits. Analyte presence below reporting limits in associated sample.S3
Surrogate recovery was above laboratory control limits. Results may be biased high.ST

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 03/11/2019 04:02 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 17 of 19



#=CR#

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

30281462
Radhe Oil/597

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

30281462001 332648MW-1 EPA 8260B
30281462002 332648MW-2 EPA 8260B

30281462003 332303MW-3 EPA 8260B

30281462004 332648MW-4 EPA 8260B

30281462005 332303MW-5 EPA 8260B

30281462006 332648MW-6 EPA 8260B

30281462007 332303Field dupe(MW-1) EPA 8260B
30281462008 332303Trip Blank EPA 8260B

REPORT OF LABORATORY ANALYSIS
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November 27, 2018

LIMS USE: FR - MARK VALENTY
LIMS OBJECT ID: 30271969

30271969
Project:
Pace Project No.:

RE:

Mr. Mark Valenty
Letterle & Associates
2859 Oxford Boulevard
Suite 110
Allison Park, PA 15101

Radke / 597

Dear Mr. Valenty:
Enclosed are the analytical results for sample(s) received by the laboratory on November 16, 2018.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Rachel Christner
rachel.christner@pacelabs.com

Project Manager
724-850-5611

Enclosures

cc: Mr. Ken Dudash, Letterle & Associates LLC
Colton Gotshall, Letterle & Associates
Mr. Austin Hess, Letterle & Associates
Mr. George Hunzeker, Letterle & Associates
Mr. Eric Itle, Letterle & Associates
Tim Kier, Letterle & Associates LLC
Mr. Jordan Packard, Letterle & Associates
Ms. Stephanie Profeta, Letterle & Associates
Ms. Amy Watenpool, Letterle & Associates

Mr. Pete Weir, Letterle & Associates

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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CERTIFICATIONS

Pace Project No.:
Project:

30271969
Radke / 597

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 2 of 11



#=SS#

SAMPLE SUMMARY

Pace Project No.:
Project:

30271969
Radke / 597

Lab ID Sample ID Matrix Date Collected Date Received

30271969001 MW-6 Water 11/16/18 11:50 11/16/18 17:30

30271969002 Trip blank Water 11/16/18 00:00 11/16/18 17:30
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

30271969
Radke / 597

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30271969001 MW-6 EPA 8260B 13 PASI-PALEL

30271969002 Trip blank EPA 8260B 13 PASI-PALEL
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30271969
Radke / 597

Sample: MW-6 Lab ID: 30271969001 Collected: 11/16/18 11:50 Received: 11/16/18 17:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 11/20/18 18:46 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 11/20/18 18:46 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) ND ug/L 11/20/18 18:46 98-82-81.0 0.24 1
Methyl-tert-butyl ether 1.9 ug/L 11/20/18 18:46 1634-04-41.0 0.23 1
Naphthalene ND ug/L 11/20/18 18:46 91-20-32.0 0.82 1
Toluene ND ug/L 11/20/18 18:46 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 11/20/18 18:46 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 11/20/18 18:46 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 11/20/18 18:46 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 94 %. 11/20/18 18:46 2037-26-580-120 1
4-Bromofluorobenzene (S) 100 %. 11/20/18 18:46 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 96 %. 11/20/18 18:46 17060-07-080-120 1
Dibromofluoromethane (S) 104 %. 11/20/18 18:46 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30271969
Radke / 597

Sample: Trip blank Lab ID: 30271969002 Collected: 11/16/18 00:00 Received: 11/16/18 17:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 11/20/18 12:54 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 11/20/18 12:54 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) ND ug/L 11/20/18 12:54 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 11/20/18 12:54 1634-04-41.0 0.23 1
Naphthalene ND ug/L 11/20/18 12:54 91-20-32.0 0.82 1
Toluene ND ug/L 11/20/18 12:54 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 11/20/18 12:54 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 11/20/18 12:54 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 11/20/18 12:54 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 97 %. 11/20/18 12:54 2037-26-580-120 1
4-Bromofluorobenzene (S) 102 %. 11/20/18 12:54 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 104 %. 11/20/18 12:54 17060-07-080-120 1
Dibromofluoromethane (S) 105 %. 11/20/18 12:54 1868-53-780-120 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30271969
Radke / 597

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

321288
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 30271969001, 30271969002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1566926
Associated Lab Samples: 30271969001, 30271969002

Matrix: Water

AnalyzedMDL

1,2,4-Trimethylbenzene ug/L ND 1.0 11/20/18 11:130.25
1,3,5-Trimethylbenzene ug/L ND 1.0 11/20/18 11:130.21
Benzene ug/L ND 1.0 11/20/18 11:130.24
Ethylbenzene ug/L ND 1.0 11/20/18 11:130.31
Isopropylbenzene (Cumene) ug/L ND 1.0 11/20/18 11:130.24
Methyl-tert-butyl ether ug/L ND 1.0 11/20/18 11:130.23
Naphthalene ug/L ND 2.0 11/20/18 11:130.82
Toluene ug/L ND 1.0 11/20/18 11:130.30
Xylene (Total) ug/L ND 3.0 11/20/18 11:130.78
1,2-Dichloroethane-d4 (S) %. 103 80-120 11/20/18 11:13
4-Bromofluorobenzene (S) %. 103 79-129 11/20/18 11:13
Dibromofluoromethane (S) %. 103 80-120 11/20/18 11:13
Toluene-d8 (S) %. 99 80-120 11/20/18 11:13

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1566927LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/L 18.620 93 70-130
1,3,5-Trimethylbenzene ug/L 18.420 92 70-130
Benzene ug/L 18.320 92 70-130
Ethylbenzene ug/L 18.420 92 70-130
Isopropylbenzene (Cumene) ug/L 18.820 94 70-130
Methyl-tert-butyl ether ug/L 17.820 89 70-130
Naphthalene ug/L 17.820 89 70-130
Toluene ug/L 18.820 94 70-130
Xylene (Total) ug/L 54.260 90 70-130
1,2-Dichloroethane-d4 (S) %. 99 80-120
4-Bromofluorobenzene (S) %. 98 79-129
Dibromofluoromethane (S) %. 103 80-120
Toluene-d8 (S) %. 98 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1566928MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30271887003

1566929

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,2,4-Trimethylbenzene ug/L 20 112 75-125102 9 3020ND 22.4 20.5
1,3,5-Trimethylbenzene ug/L 20 103 76-121101 2 3020ND 20.6 20.2
Benzene ug/L 20 102 67-121112 9 3020ND 20.4 22.3
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30271969
Radke / 597

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1566928MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30271887003

1566929

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Ethylbenzene ug/L 20 102 70-12799 3 3020ND 20.4 19.7
Isopropylbenzene (Cumene) ug/L 20 107 80-122104 3 3020ND 21.4 20.7
Methyl-tert-butyl ether ug/L 20 94 79-135101 7 3020ND 18.8 20.2
Naphthalene ug/L 20 112 62-13191 20 3020ND 22.3 18.2
Toluene ug/L 20 106 77-125108 2 3020ND 21.1 21.5
Xylene (Total) ug/L 60 100 69-12899 1 3060ND 60.2 59.4
1,2-Dichloroethane-d4 (S) %. 105 80-120108
4-Bromofluorobenzene (S) %. 99 79-129102
Dibromofluoromethane (S) %. 103 80-120112
Toluene-d8 (S) %. 97 80-120101
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QUALIFIERS

Pace Project No.:
Project:

30271969
Radke / 597

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - GreensburgPASI-PA
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

30271969
Radke / 597

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

30271969001 321288MW-6 EPA 8260B
30271969002 321288Trip blank EPA 8260B
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October 23, 2018

LIMS USE: FR - MARK VALENTY
LIMS OBJECT ID: 30268461

30268461
Project:
Pace Project No.:

RE:

Mr. Mark Valenty
Letterle & Associates
2859 Oxford Boulevard
Suite 110
Allison Park, PA 15101

Radhe Oil/597

Dear Mr. Valenty:
Enclosed are the analytical results for sample(s) received by the laboratory on October 16, 2018.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Rachel Christner
rachel.christner@pacelabs.com

Project Manager
724-850-5611

Enclosures

cc: Mr. Ken Dudash, Letterle & Associates LLC
Colton Gotshall, Letterle & Associates
Mr. Austin Hess, Letterle & Associates
Mr. George Hunzeker, Letterle & Associates
Mr. Eric Itle, Letterle & Associates
Tim Kier, Letterle & Associates LLC
Mr. Jordan Packard, Letterle & Associates
Ms. Stephanie Profeta, Letterle & Associates
Ms. Amy Watenpool, Letterle & Associates

Mr. Pete Weir, Letterle & Associates
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CERTIFICATIONS

Pace Project No.:
Project:

30268461
Radhe Oil/597

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L
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SAMPLE SUMMARY

Pace Project No.:
Project:

30268461
Radhe Oil/597

Lab ID Sample ID Matrix Date Collected Date Received

30268461001 MW-1 Water 10/15/18 09:20 10/16/18 17:40

30268461002 MW-2 Water 10/15/18 09:50 10/16/18 17:40

30268461003 MW-3 Water 10/15/18 10:20 10/16/18 17:40

30268461004 MW-4 Water 10/15/18 10:50 10/16/18 17:40

30268461005 MW-5 Water 10/15/18 11:30 10/16/18 17:40

30268461006 MW-6 Water 10/15/18 12:00 10/16/18 17:40

30268461007 Field Dupe (MW-1) Water 10/15/18 09:20 10/16/18 17:40

30268461008 Trip Blank Water 10/15/18 00:01 10/16/18 17:40
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

30268461
Radhe Oil/597

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30268461001 MW-1 EPA 8260B 13 PASI-PAJAS

30268461002 MW-2 EPA 8260B 13 PASI-PAJAS

30268461003 MW-3 EPA 8260B 13 PASI-PAJAS

30268461004 MW-4 EPA 8260B 13 PASI-PAJAS

30268461005 MW-5 EPA 8260B 13 PASI-PAJAS

30268461006 MW-6 EPA 8260B 13 PASI-PAJAS

30268461007 Field Dupe (MW-1) EPA 8260B 13 PASI-PAJAS

30268461008 Trip Blank EPA 8260B 13 PASI-PAJAS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30268461
Radhe Oil/597

Sample: MW-1 Lab ID: 30268461001 Collected: 10/15/18 09:20 Received: 10/16/18 17:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 10/22/18 16:47 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 10/22/18 16:47 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) 2.4 ug/L 10/22/18 16:47 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 10/22/18 16:47 1634-04-41.0 0.23 1
Naphthalene ND ug/L 10/22/18 16:47 91-20-32.0 0.82 1
Toluene ND ug/L 10/22/18 16:47 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 10/22/18 16:47 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene 1.2 ug/L 10/22/18 16:47 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 10/22/18 16:47 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 104 %. 10/22/18 16:47 2037-26-580-120 1
4-Bromofluorobenzene (S) 98 %. 10/22/18 16:47 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 98 %. 10/22/18 16:47 17060-07-080-120 1
Dibromofluoromethane (S) 94 %. 10/22/18 16:47 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30268461
Radhe Oil/597

Sample: MW-2 Lab ID: 30268461002 Collected: 10/15/18 09:50 Received: 10/16/18 17:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 10/22/18 17:14 71-43-21.0 0.24 1
Ethylbenzene 62.8 ug/L 10/22/18 17:14 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) 57.2 ug/L 10/22/18 17:14 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 10/22/18 17:14 1634-04-41.0 0.23 1
Naphthalene 59.4 ug/L 10/22/18 17:14 91-20-32.0 0.82 1
Toluene ND ug/L 10/22/18 17:14 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 10/22/18 17:14 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 10/22/18 17:14 108-67-81.0 0.21 1
Xylene (Total) 12.5 ug/L 10/22/18 17:14 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 104 %. 10/22/18 17:14 2037-26-580-120 1
4-Bromofluorobenzene (S) 98 %. 10/22/18 17:14 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 108 %. 10/22/18 17:14 17060-07-080-120 1
Dibromofluoromethane (S) 90 %. 10/22/18 17:14 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/23/2018 04:20 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 6 of 17



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

30268461
Radhe Oil/597

Sample: MW-3 Lab ID: 30268461003 Collected: 10/15/18 10:20 Received: 10/16/18 17:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 10/22/18 15:01 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 10/22/18 15:01 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) ND ug/L 10/22/18 15:01 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 10/22/18 15:01 1634-04-41.0 0.23 1
Naphthalene ND ug/L 10/22/18 15:01 91-20-32.0 0.82 1
Toluene ND ug/L 10/22/18 15:01 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 10/22/18 15:01 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 10/22/18 15:01 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 10/22/18 15:01 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 108 %. 10/22/18 15:01 2037-26-580-120 1
4-Bromofluorobenzene (S) 103 %. 10/22/18 15:01 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 103 %. 10/22/18 15:01 17060-07-080-120 1
Dibromofluoromethane (S) 95 %. 10/22/18 15:01 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30268461
Radhe Oil/597

Sample: MW-4 Lab ID: 30268461004 Collected: 10/15/18 10:50 Received: 10/16/18 17:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 10/22/18 15:28 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 10/22/18 15:28 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) ND ug/L 10/22/18 15:28 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 10/22/18 15:28 1634-04-41.0 0.23 1
Naphthalene ND ug/L 10/22/18 15:28 91-20-32.0 0.82 1
Toluene ND ug/L 10/22/18 15:28 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 10/22/18 15:28 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 10/22/18 15:28 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 10/22/18 15:28 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 107 %. 10/22/18 15:28 2037-26-580-120 1
4-Bromofluorobenzene (S) 106 %. 10/22/18 15:28 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 106 %. 10/22/18 15:28 17060-07-080-120 1
Dibromofluoromethane (S) 96 %. 10/22/18 15:28 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30268461
Radhe Oil/597

Sample: MW-5 Lab ID: 30268461005 Collected: 10/15/18 11:30 Received: 10/16/18 17:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 10/22/18 15:54 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 10/22/18 15:54 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) ND ug/L 10/22/18 15:54 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 10/22/18 15:54 1634-04-41.0 0.23 1
Naphthalene ND ug/L 10/22/18 15:54 91-20-32.0 0.82 1
Toluene ND ug/L 10/22/18 15:54 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 10/22/18 15:54 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 10/22/18 15:54 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 10/22/18 15:54 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 104 %. 10/22/18 15:54 2037-26-580-120 1
4-Bromofluorobenzene (S) 103 %. 10/22/18 15:54 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 101 %. 10/22/18 15:54 17060-07-080-120 1
Dibromofluoromethane (S) 95 %. 10/22/18 15:54 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30268461
Radhe Oil/597

Sample: MW-6 Lab ID: 30268461006 Collected: 10/15/18 12:00 Received: 10/16/18 17:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 10/22/18 16:21 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 10/22/18 16:21 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) ND ug/L 10/22/18 16:21 98-82-81.0 0.24 1
Methyl-tert-butyl ether 2.4 ug/L 10/22/18 16:21 1634-04-41.0 0.23 1
Naphthalene ND ug/L 10/22/18 16:21 91-20-32.0 0.82 1
Toluene ND ug/L 10/22/18 16:21 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 10/22/18 16:21 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 10/22/18 16:21 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 10/22/18 16:21 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 104 %. 10/22/18 16:21 2037-26-580-120 1
4-Bromofluorobenzene (S) 105 %. 10/22/18 16:21 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 105 %. 10/22/18 16:21 17060-07-080-120 1
Dibromofluoromethane (S) 97 %. 10/22/18 16:21 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30268461
Radhe Oil/597

Sample: Field Dupe (MW-1) Lab ID: 30268461007 Collected: 10/15/18 09:20 Received: 10/16/18 17:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 10/22/18 17:40 71-43-21.0 0.24 1
Ethylbenzene 1.2 ug/L 10/22/18 17:40 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) 2.8 ug/L 10/22/18 17:40 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 10/22/18 17:40 1634-04-41.0 0.23 1
Naphthalene 3.6 ug/L 10/22/18 17:40 91-20-32.0 0.82 1
Toluene ND ug/L 10/22/18 17:40 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 10/22/18 17:40 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene 1.3 ug/L 10/22/18 17:40 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 10/22/18 17:40 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 105 %. 10/22/18 17:40 2037-26-580-120 1
4-Bromofluorobenzene (S) 98 %. 10/22/18 17:40 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 97 %. 10/22/18 17:40 17060-07-080-120 1
Dibromofluoromethane (S) 92 %. 10/22/18 17:40 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30268461
Radhe Oil/597

Sample: Trip Blank Lab ID: 30268461008 Collected: 10/15/18 00:01 Received: 10/16/18 17:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 10/22/18 13:15 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 10/22/18 13:15 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) ND ug/L 10/22/18 13:15 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 10/22/18 13:15 1634-04-41.0 0.23 1
Naphthalene ND ug/L 10/22/18 13:15 91-20-32.0 0.82 1
Toluene ND ug/L 10/22/18 13:15 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 10/22/18 13:15 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 10/22/18 13:15 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 10/22/18 13:15 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 106 %. 10/22/18 13:15 2037-26-580-120 1
4-Bromofluorobenzene (S) 102 %. 10/22/18 13:15 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 107 %. 10/22/18 13:15 17060-07-080-120 1
Dibromofluoromethane (S) 97 %. 10/22/18 13:15 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/23/2018 04:20 PM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30268461
Radhe Oil/597

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

317501
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 30268461001, 30268461002, 30268461003, 30268461004, 30268461005, 30268461006, 30268461007,
30268461008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1549130
Associated Lab Samples: 30268461001, 30268461002, 30268461003, 30268461004, 30268461005, 30268461006, 30268461007,

30268461008

Matrix: Water

AnalyzedMDL

1,2,4-Trimethylbenzene ug/L ND 1.0 10/22/18 12:230.25
1,3,5-Trimethylbenzene ug/L ND 1.0 10/22/18 12:230.21
Benzene ug/L ND 1.0 10/22/18 12:230.24
Ethylbenzene ug/L ND 1.0 10/22/18 12:230.31
Isopropylbenzene (Cumene) ug/L ND 1.0 10/22/18 12:230.24
Methyl-tert-butyl ether ug/L ND 1.0 10/22/18 12:230.23
Naphthalene ug/L ND 2.0 10/22/18 12:230.82
Toluene ug/L ND 1.0 10/22/18 12:230.30
Xylene (Total) ug/L ND 3.0 10/22/18 12:230.78
1,2-Dichloroethane-d4 (S) %. 104 80-120 10/22/18 12:23
4-Bromofluorobenzene (S) %. 104 79-129 10/22/18 12:23
Dibromofluoromethane (S) %. 95 80-120 10/22/18 12:23
Toluene-d8 (S) %. 106 80-120 10/22/18 12:23

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1549131LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/L 21.420 107 70-130
1,3,5-Trimethylbenzene ug/L 20.720 104 70-130
Benzene ug/L 17.920 90 70-130
Ethylbenzene ug/L 20.320 101 70-130
Isopropylbenzene (Cumene) ug/L 21.520 108 70-130
Methyl-tert-butyl ether ug/L 17.820 89 70-130
Naphthalene ug/L 23.820 119 70-130
Toluene ug/L 20.520 102 70-130
Xylene (Total) ug/L 61.360 102 70-130
1,2-Dichloroethane-d4 (S) %. 101 80-120
4-Bromofluorobenzene (S) %. 104 79-129
Dibromofluoromethane (S) %. 99 80-120
Toluene-d8 (S) %. 110 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1549132MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30268963001

1549133

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,2,4-Trimethylbenzene ug/L 20 103 75-125105 2 3020ND 20.5 21.0
1,3,5-Trimethylbenzene ug/L 20 97 76-121103 6 3020ND 19.4 20.6

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30268461
Radhe Oil/597

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1549132MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30268963001

1549133

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Benzene ug/L 20 95 67-12196 2 3020ND 19.0 19.3
Ethylbenzene ug/L 20 105 70-127107 2 3020ND 21.1 21.5
Isopropylbenzene (Cumene) ug/L 20 103 80-122107 4 3020ND 20.6 21.3
Methyl-tert-butyl ether ug/L 20 91 79-13585 7 3020ND 18.2 16.9
Naphthalene ug/L 20 99 62-131102 4 3020ND 19.7 20.4
Toluene ug/L 20 108 77-125110 1 3020ND 21.7 22.0
Xylene (Total) ug/L 60 106 69-128110 4 3060ND 63.3 65.9
1,2-Dichloroethane-d4 (S) %. 102 80-12096
4-Bromofluorobenzene (S) %. 98 79-12998
Dibromofluoromethane (S) %. 97 80-12097
Toluene-d8 (S) %. 107 80-120106

REPORT OF LABORATORY ANALYSIS
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QUALIFIERS

Pace Project No.:
Project:

30268461
Radhe Oil/597

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - GreensburgPASI-PA

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

30268461
Radhe Oil/597

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

30268461001 317501MW-1 EPA 8260B
30268461002 317501MW-2 EPA 8260B
30268461003 317501MW-3 EPA 8260B
30268461004 317501MW-4 EPA 8260B
30268461005 317501MW-5 EPA 8260B
30268461006 317501MW-6 EPA 8260B
30268461007 317501Field Dupe (MW-1) EPA 8260B
30268461008 317501Trip Blank EPA 8260B

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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August 28, 2018

LIMS USE: FR - MARK VALENTY
LIMS OBJECT ID: 30263020

30263020
Project:
Pace Project No.:

RE:

Mr. Mark Valenty
Letterle & Associates
2859 Oxford Boulevard
Suite 110
Allison Park, PA 15101

Radke Oil / 597

Dear Mr. Valenty:
Enclosed are the analytical results for sample(s) received by the laboratory on August 22, 2018. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Rachel Christner
rachel.christner@pacelabs.com

Project Manager
724-850-5611

Enclosures

cc: Mr. Ken Dudash, Letterle & Associates LLC
Colton Gotshall, Letterle & Associates
Mr. Austin Hess, Letterle & Associates
Mr. George Hunzeker, Letterle & Associates
Mr. Eric Itle, Letterle & Associates
Tim Kier, Letterle & Associates LLC
Mr. Jordan Packard, Letterle & Associates
Ms. Stephanie Profeta, Letterle & Associates
Ms. Amy Watenpool, Letterle & Associates

Mr. Pete Weir, Letterle & Associates

REPORT OF LABORATORY ANALYSIS
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CERTIFICATIONS

Pace Project No.:
Project:

30263020
Radke Oil / 597

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ANAB DOD-ELAP Rad Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification #: PA01547
Connecticut Certification #: PH-0694
Delaware Certification
EPA Region 4 DW Rad
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: KY90133
KY WW Permit #: KY0098221
KY WW Permit #: KY0000221
Louisiana DHH/TNI Certification #: LA180012
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: 2017020
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification #: 9991

Missouri Certification #: 235
Montana Certification #: Cert0082
Nebraska Certification #: NE-OS-29-14
Nevada Certification #: PA014572018-1
New Hampshire/TNI Certification #: 297617
New Jersey/TNI Certification #: PA051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Ohio EPA Rad Approval: #41249
Oregon/TNI Certification #: PA200002-010
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #:  02867
Texas/TNI Certification #: T104704188-17-3
Utah/TNI Certification #: PA014572017-9
USDA Soil Permit #: P330-17-00091
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 9526
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Approve List for Rad
Wyoming Certification #: 8TMS-L
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SAMPLE SUMMARY

Pace Project No.:
Project:

30263020
Radke Oil / 597

Lab ID Sample ID Matrix Date Collected Date Received

30263020001 MW-1 Water 08/22/18 09:20 08/22/18 15:55

30263020002 MW-2 Water 08/22/18 09:50 08/22/18 15:55

30263020003 MW-3 Water 08/22/18 10:20 08/22/18 15:55

30263020004 MW-4 Water 08/22/18 10:50 08/22/18 15:55

30263020005 MW-5 Water 08/22/18 11:30 08/22/18 15:55

30263020006 Field Dupe (MW-1) Water 08/22/18 09:20 08/22/18 15:55

30263020007 Trip Blank Water 08/22/18 00:01 08/22/18 15:55

REPORT OF LABORATORY ANALYSIS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

30263020
Radke Oil / 597

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30263020001 MW-1 EPA 8260B 13 PASI-PALEL

30263020002 MW-2 EPA 8260B 13 PASI-PALEL

30263020003 MW-3 EPA 8260B 13 PASI-PALEL

30263020004 MW-4 EPA 8260B 13 PASI-PALEL

30263020005 MW-5 EPA 8260B 13 PASI-PALEL

30263020006 Field Dupe (MW-1) EPA 8260B 13 PASI-PALEL

30263020007 Trip Blank EPA 8260B 13 PASI-PALEL
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30263020
Radke Oil / 597

Sample: MW-1 Lab ID: 30263020001 Collected: 08/22/18 09:20 Received: 08/22/18 15:55 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 08/27/18 19:33 71-43-21.0 0.24 1
Ethylbenzene 1.2 ug/L 08/27/18 19:33 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) 2.8 ug/L 08/27/18 19:33 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 08/27/18 19:33 1634-04-41.0 0.23 1
Naphthalene ND ug/L 08/27/18 19:33 91-20-32.0 0.82 1
Toluene 1.7 ug/L 08/27/18 19:33 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene 2.1 ug/L 08/27/18 19:33 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene 2.6 ug/L 08/27/18 19:33 108-67-81.0 0.21 1
Xylene (Total) 3.9 ug/L 08/27/18 19:33 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 98 %. 08/27/18 19:33 2037-26-580-120 1
4-Bromofluorobenzene (S) 100 %. 08/27/18 19:33 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 96 %. 08/27/18 19:33 17060-07-080-120 1
Dibromofluoromethane (S) 94 %. 08/27/18 19:33 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30263020
Radke Oil / 597

Sample: MW-2 Lab ID: 30263020002 Collected: 08/22/18 09:50 Received: 08/22/18 15:55 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 08/27/18 21:15 71-43-21.0 0.24 1
Ethylbenzene 79.9 ug/L 08/27/18 21:15 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) 74.4 ug/L 08/27/18 21:15 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 08/27/18 21:15 1634-04-41.0 0.23 1
Naphthalene 76.7 ug/L 08/27/18 21:15 91-20-32.0 0.82 1
Toluene ND ug/L 08/27/18 21:15 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 08/27/18 21:15 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 08/27/18 21:15 108-67-81.0 0.21 1
Xylene (Total) 14.2 ug/L 08/27/18 21:15 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 98 %. 08/27/18 21:15 2037-26-580-120 1
4-Bromofluorobenzene (S) 100 %. 08/27/18 21:15 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 96 %. 08/27/18 21:15 17060-07-080-120 1
Dibromofluoromethane (S) 96 %. 08/27/18 21:15 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30263020
Radke Oil / 597

Sample: MW-3 Lab ID: 30263020003 Collected: 08/22/18 10:20 Received: 08/22/18 15:55 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 08/27/18 13:13 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 08/27/18 13:13 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) ND ug/L 08/27/18 13:13 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 08/27/18 13:13 1634-04-41.0 0.23 1
Naphthalene ND ug/L 08/27/18 13:13 91-20-3 MH2.0 0.82 1
Toluene ND ug/L 08/27/18 13:13 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 08/27/18 13:13 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 08/27/18 13:13 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 08/27/18 13:13 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 99 %. 08/27/18 13:13 2037-26-580-120 1
4-Bromofluorobenzene (S) 98 %. 08/27/18 13:13 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 92 %. 08/27/18 13:13 17060-07-080-120 1
Dibromofluoromethane (S) 97 %. 08/27/18 13:13 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30263020
Radke Oil / 597

Sample: MW-4 Lab ID: 30263020004 Collected: 08/22/18 10:50 Received: 08/22/18 15:55 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 08/27/18 18:17 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 08/27/18 18:17 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) ND ug/L 08/27/18 18:17 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 08/27/18 18:17 1634-04-41.0 0.23 1
Naphthalene ND ug/L 08/27/18 18:17 91-20-32.0 0.82 1
Toluene ND ug/L 08/27/18 18:17 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 08/27/18 18:17 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 08/27/18 18:17 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 08/27/18 18:17 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 97 %. 08/27/18 18:17 2037-26-580-120 1
4-Bromofluorobenzene (S) 96 %. 08/27/18 18:17 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 98 %. 08/27/18 18:17 17060-07-080-120 1
Dibromofluoromethane (S) 103 %. 08/27/18 18:17 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30263020
Radke Oil / 597

Sample: MW-5 Lab ID: 30263020005 Collected: 08/22/18 11:30 Received: 08/22/18 15:55 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 08/27/18 18:42 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 08/27/18 18:42 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) ND ug/L 08/27/18 18:42 98-82-81.0 0.24 1
Methyl-tert-butyl ether 6.4 ug/L 08/27/18 18:42 1634-04-41.0 0.23 1
Naphthalene ND ug/L 08/27/18 18:42 91-20-32.0 0.82 1
Toluene 3.6 ug/L 08/27/18 18:42 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 08/27/18 18:42 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 08/27/18 18:42 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 08/27/18 18:42 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 97 %. 08/27/18 18:42 2037-26-580-120 1
4-Bromofluorobenzene (S) 98 %. 08/27/18 18:42 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 95 %. 08/27/18 18:42 17060-07-080-120 1
Dibromofluoromethane (S) 97 %. 08/27/18 18:42 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30263020
Radke Oil / 597

Sample: Field Dupe (MW-1) Lab ID: 30263020006 Collected: 08/22/18 09:20 Received: 08/22/18 15:55 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 08/27/18 19:08 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 08/27/18 19:08 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) 2.9 ug/L 08/27/18 19:08 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 08/27/18 19:08 1634-04-41.0 0.23 1
Naphthalene ND ug/L 08/27/18 19:08 91-20-32.0 0.82 1
Toluene 2.1 ug/L 08/27/18 19:08 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene 2.0 ug/L 08/27/18 19:08 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene 2.2 ug/L 08/27/18 19:08 108-67-81.0 0.21 1
Xylene (Total) 3.4 ug/L 08/27/18 19:08 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 100 %. 08/27/18 19:08 2037-26-580-120 1
4-Bromofluorobenzene (S) 97 %. 08/27/18 19:08 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 98 %. 08/27/18 19:08 17060-07-080-120 1
Dibromofluoromethane (S) 98 %. 08/27/18 19:08 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30263020
Radke Oil / 597

Sample: Trip Blank Lab ID: 30263020007 Collected: 08/22/18 00:01 Received: 08/22/18 15:55 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 08/27/18 16:10 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 08/27/18 16:10 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) ND ug/L 08/27/18 16:10 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 08/27/18 16:10 1634-04-41.0 0.23 1
Naphthalene ND ug/L 08/27/18 16:10 91-20-32.0 0.82 1
Toluene ND ug/L 08/27/18 16:10 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 08/27/18 16:10 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 08/27/18 16:10 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 08/27/18 16:10 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 98 %. 08/27/18 16:10 2037-26-580-120 1
4-Bromofluorobenzene (S) 95 %. 08/27/18 16:10 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 93 %. 08/27/18 16:10 17060-07-080-120 1
Dibromofluoromethane (S) 99 %. 08/27/18 16:10 1868-53-780-120 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30263020
Radke Oil / 597

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

310992
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 30263020001, 30263020002, 30263020003, 30263020004, 30263020005, 30263020006, 30263020007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1519233
Associated Lab Samples: 30263020001, 30263020002, 30263020003, 30263020004, 30263020005, 30263020006, 30263020007

Matrix: Water

AnalyzedMDL

1,2,4-Trimethylbenzene ug/L ND 1.0 08/27/18 12:470.25
1,3,5-Trimethylbenzene ug/L ND 1.0 08/27/18 12:470.21
Benzene ug/L ND 1.0 08/27/18 12:470.24
Ethylbenzene ug/L ND 1.0 08/27/18 12:470.31
Isopropylbenzene (Cumene) ug/L ND 1.0 08/27/18 12:470.24
Methyl-tert-butyl ether ug/L ND 1.0 08/27/18 12:470.23
Naphthalene ug/L ND 2.0 08/27/18 12:470.82
Toluene ug/L ND 1.0 08/27/18 12:470.30
Xylene (Total) ug/L ND 3.0 08/27/18 12:470.78
1,2-Dichloroethane-d4 (S) %. 89 80-120 08/27/18 12:47
4-Bromofluorobenzene (S) %. 98 79-129 08/27/18 12:47
Dibromofluoromethane (S) %. 98 80-120 08/27/18 12:47
Toluene-d8 (S) %. 101 80-120 08/27/18 12:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1519234LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/L 19.620 98 70-130
1,3,5-Trimethylbenzene ug/L 19.420 97 70-130
Benzene ug/L 15.020 75 70-130
Ethylbenzene ug/L 19.520 97 70-130
Isopropylbenzene (Cumene) ug/L 19.520 98 70-130
Methyl-tert-butyl ether ug/L 20.920 104 70-130
Naphthalene ug/L 22.620 113 70-130
Toluene ug/L 16.420 82 70-130
Xylene (Total) ug/L 58.160 97 70-130
1,2-Dichloroethane-d4 (S) %. 93 80-120
4-Bromofluorobenzene (S) %. 99 79-129
Dibromofluoromethane (S) %. 98 80-120
Toluene-d8 (S) %. 96 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1519235MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30263020003

1519236

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,2,4-Trimethylbenzene ug/L 20 107 75-125113 6 3020ND 21.3 22.5
1,3,5-Trimethylbenzene ug/L 20 105 76-121108 3 3020ND 20.9 21.6
Benzene ug/L 20 81 67-12178 4 3020ND 16.3 15.6
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30263020
Radke Oil / 597

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1519235MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30263020003

1519236

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Ethylbenzene ug/L 20 105 70-127102 3 3020ND 21.0 20.4
Isopropylbenzene (Cumene) ug/L 20 107 80-122104 3 3020ND 21.5 20.8
Methyl-tert-butyl ether ug/L 20 89 79-13591 2 3020ND 17.7 18.1
Naphthalene ug/L MH20 127 62-131133 5 3020ND 25.3 26.6
Toluene ug/L 20 88 77-12586 2 3020ND 18.2 17.9
Xylene (Total) ug/L 60 103 69-128102 0 3060ND 61.7 61.4
1,2-Dichloroethane-d4 (S) %. 98 80-12091
4-Bromofluorobenzene (S) %. 102 79-129101
Dibromofluoromethane (S) %. 98 80-12096
Toluene-d8 (S) %. 97 80-12098
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QUALIFIERS

Pace Project No.:
Project:

30263020
Radke Oil / 597

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - GreensburgPASI-PA

ANALYTE QUALIFIERS
Matrix spike recovery and/or matrix spike duplicate recovery was above laboratory control limits. Result may be biased
high.

MH
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

30263020
Radke Oil / 597

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

30263020001 310992MW-1 EPA 8260B
30263020002 310992MW-2 EPA 8260B
30263020003 310992MW-3 EPA 8260B
30263020004 310992MW-4 EPA 8260B
30263020005 310992MW-5 EPA 8260B
30263020006 310992Field Dupe (MW-1) EPA 8260B
30263020007 310992Trip Blank EPA 8260B
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February 06, 2018

LIMS USE: FR - MARK VALENTY
LIMS OBJECT ID: 30242130

30242130
Project:
Pace Project No.:

RE:

Mr. Mark Valenty
Letterle & Associates
2859 Oxford Boulevard
Suite 110
Allison Park, PA 15101

Radhe Oil

Dear Mr. Valenty:
Enclosed are the analytical results for sample(s) received by the laboratory on January 30, 2018.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Rachel Christner
rachel.christner@pacelabs.com

Project Manager
724-850-5611

Enclosures

cc: Mr. Ken Dudash, Letterle & Associates LLC
Ms. Laurie Hall, Letterle & Associates
Mr. George Hunzeker, Letterle & Associates
Mr. Eric Itle, Letterle & Associates
Ms. Stephanie Profeta, Letterle & Associates
Ms. Amy Watenpool, Letterle & Associates
Mr. Pete Weir, Letterle & Associates
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CERTIFICATIONS

Pace Project No.:
Project:

30242130
Radhe Oil

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
L-A-B DOD-ELAP Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification
Connecticut Certification #: PH-0694
Delaware Certification
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: 90133
Louisiana DHH/TNI Certification #: LA140008
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: PA00091
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification
Missouri Certification #: 235

Montana Certification #: Cert 0082
Nebraska Certification #: NE-05-29-14
Nevada Certification #: PA014572015-1
New Hampshire/TNI Certification #: 2976
New Jersey/TNI Certification #: PA 051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Oregon/TNI Certification #: PA200002
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #: TN2867
Texas/TNI Certification #: T104704188-14-8
Utah/TNI Certification #: PA014572015-5
USDA Soil Permit #: P330-14-00213
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 460198
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Certification
Wyoming Certification #: 8TMS-L

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 2 of 17



#=SS#

SAMPLE SUMMARY

Pace Project No.:
Project:

30242130
Radhe Oil

Lab ID Sample ID Matrix Date Collected Date Received

30242130001 MW-1 Water 01/29/18 09:00 01/30/18 13:35

30242130002 MW-2 Water 01/29/18 08:30 01/30/18 13:35

30242130003 MW-3 Water 01/29/18 09:30 01/30/18 13:35

30242130004 MW-4 Water 01/29/18 10:00 01/30/18 13:35

30242130005 MW-5 Water 01/29/18 10:30 01/30/18 13:35

30242130006 Field Dupe(MW-1) Water 01/29/18 09:00 01/30/18 13:35

30242130007 Trip Blank Water 01/29/18 00:01 01/30/18 13:35
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

30242130
Radhe Oil

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30242130001 MW-1 EPA 8260B 13 PASI-PARES

30242130002 MW-2 EPA 8260B 13 PASI-PARES

30242130003 MW-3 EPA 8260B 13 PASI-PARES

30242130004 MW-4 EPA 8260B 13 PASI-PARES

30242130005 MW-5 EPA 8260B 13 PASI-PARES

30242130006 Field Dupe(MW-1) EPA 8260B 13 PASI-PARES

30242130007 Trip Blank EPA 8260B 13 PASI-PARES

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 4 of 17



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

30242130
Radhe Oil

Sample: MW-1 Lab ID: 30242130001 Collected: 01/29/18 09:00 Received: 01/30/18 13:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 02/02/18 15:13 71-43-21.0 0.24 1
Ethylbenzene 7.1 ug/L 02/02/18 15:13 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) 7.8 ug/L 02/02/18 15:13 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 02/02/18 15:13 1634-04-41.0 0.23 1
Naphthalene ND ug/L 02/02/18 15:13 91-20-32.0 0.82 1
Toluene ND ug/L 02/02/18 15:13 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene 5.2 ug/L 02/02/18 15:13 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene 2.7 ug/L 02/02/18 15:13 108-67-81.0 0.21 1
Xylene (Total) 8.0 ug/L 02/02/18 15:13 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 96 % 02/02/18 15:13 2037-26-580-120 1
4-Bromofluorobenzene (S) 97 % 02/02/18 15:13 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 98 % 02/02/18 15:13 17060-07-080-120 1
Dibromofluoromethane (S) 93 % 02/02/18 15:13 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30242130
Radhe Oil

Sample: MW-2 Lab ID: 30242130002 Collected: 01/29/18 08:30 Received: 01/30/18 13:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 02/02/18 16:07 71-43-21.0 0.24 1
Ethylbenzene 155 ug/L 02/02/18 16:07 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) 112 ug/L 02/02/18 16:07 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 02/02/18 16:07 1634-04-41.0 0.23 1
Naphthalene 156 ug/L 02/02/18 16:07 91-20-32.0 0.82 1
Toluene ND ug/L 02/02/18 16:07 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene 1.1 ug/L 02/02/18 16:07 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 02/02/18 16:07 108-67-81.0 0.21 1
Xylene (Total) 19.2 ug/L 02/02/18 16:07 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 97 % 02/02/18 16:07 2037-26-580-120 1
4-Bromofluorobenzene (S) 96 % 02/02/18 16:07 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 105 % 02/02/18 16:07 17060-07-080-120 1
Dibromofluoromethane (S) 89 % 02/02/18 16:07 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30242130
Radhe Oil

Sample: MW-3 Lab ID: 30242130003 Collected: 01/29/18 09:30 Received: 01/30/18 13:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 02/02/18 13:53 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 02/02/18 13:53 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) ND ug/L 02/02/18 13:53 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 02/02/18 13:53 1634-04-41.0 0.23 1
Naphthalene ND ug/L 02/02/18 13:53 91-20-32.0 0.82 1
Toluene ND ug/L 02/02/18 13:53 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 02/02/18 13:53 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 02/02/18 13:53 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 02/02/18 13:53 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 97 % 02/02/18 13:53 2037-26-580-120 1
4-Bromofluorobenzene (S) 97 % 02/02/18 13:53 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 104 % 02/02/18 13:53 17060-07-080-120 1
Dibromofluoromethane (S) 97 % 02/02/18 13:53 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30242130
Radhe Oil

Sample: MW-4 Lab ID: 30242130004 Collected: 01/29/18 10:00 Received: 01/30/18 13:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 02/02/18 14:19 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 02/02/18 14:19 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) ND ug/L 02/02/18 14:19 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 02/02/18 14:19 1634-04-41.0 0.23 1
Naphthalene ND ug/L 02/02/18 14:19 91-20-32.0 0.82 1
Toluene ND ug/L 02/02/18 14:19 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 02/02/18 14:19 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 02/02/18 14:19 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 02/02/18 14:19 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 98 % 02/02/18 14:19 2037-26-580-120 1
4-Bromofluorobenzene (S) 98 % 02/02/18 14:19 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 106 % 02/02/18 14:19 17060-07-080-120 1
Dibromofluoromethane (S) 98 % 02/02/18 14:19 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30242130
Radhe Oil

Sample: MW-5 Lab ID: 30242130005 Collected: 01/29/18 10:30 Received: 01/30/18 13:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 02/02/18 14:46 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 02/02/18 14:46 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) ND ug/L 02/02/18 14:46 98-82-81.0 0.24 1
Methyl-tert-butyl ether 4.6 ug/L 02/02/18 14:46 1634-04-41.0 0.23 1
Naphthalene ND ug/L 02/02/18 14:46 91-20-32.0 0.82 1
Toluene ND ug/L 02/02/18 14:46 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 02/02/18 14:46 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 02/02/18 14:46 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 02/02/18 14:46 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 98 % 02/02/18 14:46 2037-26-580-120 1
4-Bromofluorobenzene (S) 97 % 02/02/18 14:46 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 105 % 02/02/18 14:46 17060-07-080-120 1
Dibromofluoromethane (S) 97 % 02/02/18 14:46 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30242130
Radhe Oil

Sample: Field Dupe(MW-1) Lab ID: 30242130006 Collected: 01/29/18 09:00 Received: 01/30/18 13:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 02/02/18 15:40 71-43-21.0 0.24 1
Ethylbenzene 6.6 ug/L 02/02/18 15:40 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) 8.1 ug/L 02/02/18 15:40 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 02/02/18 15:40 1634-04-41.0 0.23 1
Naphthalene ND ug/L 02/02/18 15:40 91-20-32.0 0.82 1
Toluene ND ug/L 02/02/18 15:40 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene 5.0 ug/L 02/02/18 15:40 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene 2.8 ug/L 02/02/18 15:40 108-67-81.0 0.21 1
Xylene (Total) 7.4 ug/L 02/02/18 15:40 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 96 % 02/02/18 15:40 2037-26-580-120 1
4-Bromofluorobenzene (S) 98 % 02/02/18 15:40 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 100 % 02/02/18 15:40 17060-07-080-120 1
Dibromofluoromethane (S) 94 % 02/02/18 15:40 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30242130
Radhe Oil

Sample: Trip Blank Lab ID: 30242130007 Collected: 01/29/18 00:01 Received: 01/30/18 13:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 02/02/18 11:12 71-43-21.0 0.24 1
Ethylbenzene ND ug/L 02/02/18 11:12 100-41-41.0 0.31 1
Isopropylbenzene (Cumene) ND ug/L 02/02/18 11:12 98-82-81.0 0.24 1
Methyl-tert-butyl ether ND ug/L 02/02/18 11:12 1634-04-41.0 0.23 1
Naphthalene ND ug/L 02/02/18 11:12 91-20-32.0 0.82 1
Toluene ND ug/L 02/02/18 11:12 108-88-31.0 0.30 1
1,2,4-Trimethylbenzene ND ug/L 02/02/18 11:12 95-63-61.0 0.25 1
1,3,5-Trimethylbenzene ND ug/L 02/02/18 11:12 108-67-81.0 0.21 1
Xylene (Total) ND ug/L 02/02/18 11:12 1330-20-73.0 0.78 1
Surrogates
Toluene-d8 (S) 97 % 02/02/18 11:12 2037-26-580-120 1
4-Bromofluorobenzene (S) 96 % 02/02/18 11:12 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 105 % 02/02/18 11:12 17060-07-080-120 1
Dibromofluoromethane (S) 99 % 02/02/18 11:12 1868-53-780-120 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30242130
Radhe Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

286854
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 30242130001, 30242130002, 30242130003, 30242130004, 30242130005, 30242130006, 30242130007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1406575
Associated Lab Samples: 30242130001, 30242130002, 30242130003, 30242130004, 30242130005, 30242130006, 30242130007

Matrix: Water

AnalyzedMDL

1,2,4-Trimethylbenzene ug/L ND 1.0 02/02/18 10:450.25
1,3,5-Trimethylbenzene ug/L ND 1.0 02/02/18 10:450.21
Benzene ug/L ND 1.0 02/02/18 10:450.24
Ethylbenzene ug/L ND 1.0 02/02/18 10:450.31
Isopropylbenzene (Cumene) ug/L ND 1.0 02/02/18 10:450.24
Methyl-tert-butyl ether ug/L ND 1.0 02/02/18 10:450.23
Naphthalene ug/L ND 2.0 02/02/18 10:450.82
Toluene ug/L ND 1.0 02/02/18 10:450.30
Xylene (Total) ug/L ND 3.0 02/02/18 10:450.78
1,2-Dichloroethane-d4 (S) % 102 80-120 02/02/18 10:45
4-Bromofluorobenzene (S) % 98 79-129 02/02/18 10:45
Dibromofluoromethane (S) % 98 80-120 02/02/18 10:45
Toluene-d8 (S) % 97 80-120 02/02/18 10:45

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1406576LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/L 22.120 111 70-130
1,3,5-Trimethylbenzene ug/L 21.720 108 70-130
Benzene ug/L 20.920 104 70-130
Ethylbenzene ug/L 21.520 107 70-130
Isopropylbenzene (Cumene) ug/L 21.720 108 70-130
Methyl-tert-butyl ether ug/L 22.020 110 70-130
Naphthalene ug/L 24.220 121 70-130
Toluene ug/L 20.520 103 70-130
Xylene (Total) ug/L 64.260 107 70-130
1,2-Dichloroethane-d4 (S) % 102 80-120
4-Bromofluorobenzene (S) % 94 79-129
Dibromofluoromethane (S) % 97 80-120
Toluene-d8 (S) % 98 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1406795MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30242126005

1406796

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,2,4-Trimethylbenzene ug/L 20 117 75-125111 5 3020ND 23.5 22.3
1,3,5-Trimethylbenzene ug/L 20 114 76-121110 3 3020ND 22.8 22.0
Benzene ug/L 20 108 67-121108 1 3020ND 21.7 21.5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 02/06/2018 03:51 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 12 of 17



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30242130
Radhe Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1406795MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30242126005

1406796

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Ethylbenzene ug/L 20 112 70-127109 3 3020ND 22.4 21.7
Isopropylbenzene (Cumene) ug/L 20 114 80-122112 2 3020ND 22.8 22.5
Methyl-tert-butyl ether ug/L 20 94 79-13597 3 3020ND 18.7 19.3
Naphthalene ug/L 20 93 62-13198 5 3020ND 18.6 19.6
Toluene ug/L 20 112 77-125109 3 3020ND 22.3 21.8
Xylene (Total) ug/L 60 114 69-128110 4 3060ND 68.4 66.1
1,2-Dichloroethane-d4 (S) % 100 80-12099
4-Bromofluorobenzene (S) % 98 79-12996
Dibromofluoromethane (S) % 98 80-12098
Toluene-d8 (S) % 99 80-12099

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

30242130001
1406794SAMPLE DUPLICATE:

1,2,4-Trimethylbenzene ug/L 5.0 5 305.2
1,3,5-Trimethylbenzene ug/L 2.8 3 302.7
Benzene ug/L .76J 30ND
Ethylbenzene ug/L 6.6 7 307.1
Isopropylbenzene (Cumene) ug/L 8.1 4 307.8
Methyl-tert-butyl ether ug/L .45J 30ND
Naphthalene ug/L ND 30ND
Toluene ug/L ND 30ND
Xylene (Total) ug/L 7.4 8 308.0
1,2-Dichloroethane-d4 (S) % 100 298
4-Bromofluorobenzene (S) % 98 197
Dibromofluoromethane (S) % 94 093
Toluene-d8 (S) % 96 196
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QUALIFIERS

Pace Project No.:
Project:

30242130
Radhe Oil

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - GreensburgPASI-PA
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

30242130
Radhe Oil

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

30242130001 286854MW-1 EPA 8260B
30242130002 286854MW-2 EPA 8260B
30242130003 286854MW-3 EPA 8260B
30242130004 286854MW-4 EPA 8260B
30242130005 286854MW-5 EPA 8260B
30242130006 286854Field Dupe(MW-1) EPA 8260B
30242130007 286854Trip Blank EPA 8260B
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November 29, 2017

LIMS USE: FR - MARK VALENTY
LIMS OBJECT ID: 30236527

30236527
Project:
Pace Project No.:

RE:

Mr. Mark Valenty
Letterle & Associates
2859 Oxford Boulevard
Suite 110
Allison Park, PA 15101

597 Radhe Oil

Dear Mr. Valenty:
Enclosed are the analytical results for sample(s) received by the laboratory on November 17, 2017.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Rachel Christner
rachel.christner@pacelabs.com

Project Manager
724-850-5611

Enclosures

cc: Mr. Ken Dudash, Letterle & Associates LLC
Ms. Laurie Hall, Letterle & Associates
Mr. George Hunzeker, Letterle & Associates
Mr. Eric Itle, Letterle & Associates
Ms. Stephanie Profeta, Letterle & Associates
Ms. Amy Watenpool, Letterle & Associates
Mr. Pete Weir, Letterle & Associates

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 1 of 20



#=CP#

CERTIFICATIONS

Pace Project No.:
Project:

30236527
597 Radhe Oil

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
L-A-B DOD-ELAP Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification
Connecticut Certification #: PH-0694
Delaware Certification
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: 90133
Louisiana DHH/TNI Certification #: LA140008
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: PA00091
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification
Missouri Certification #: 235

Montana Certification #: Cert 0082
Nebraska Certification #: NE-05-29-14
Nevada Certification #: PA014572015-1
New Hampshire/TNI Certification #: 2976
New Jersey/TNI Certification #: PA 051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Oregon/TNI Certification #: PA200002
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #: TN2867
Texas/TNI Certification #: T104704188-14-8
Utah/TNI Certification #: PA014572015-5
USDA Soil Permit #: P330-14-00213
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 460198
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Certification
Wyoming Certification #: 8TMS-L
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SAMPLE SUMMARY

Pace Project No.:
Project:

30236527
597 Radhe Oil

Lab ID Sample ID Matrix Date Collected Date Received

30236527001 MW-1 Water 11/16/17 08:30 11/17/17 16:59

30236527002 MW-2 Water 11/16/17 09:00 11/17/17 16:59

30236527003 MW-3 Water 11/16/17 08:30 11/17/17 16:59

30236527004 MW-4 Water 11/16/17 09:00 11/17/17 16:59

30236527005 MW-5 Water 11/16/17 09:30 11/17/17 16:59

30236527006 Field Dupe (MW-1) Water 11/16/17 08:30 11/17/17 16:59

30236527007 Trip Blank Water 11/16/17 00:01 11/17/17 16:59
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

30236527
597 Radhe Oil

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30236527001 MW-1 EPA 8260B 13 PASI-PAJAS

SM2540C-97 1 PASI-PASEF

30236527002 MW-2 EPA 8260B 13 PASI-PAJAS

SM2540C-97 1 PASI-PASEF

30236527003 MW-3 EPA 8260B 13 PASI-PAJAS

SM2540C-97 1 PASI-PASEF

30236527004 MW-4 EPA 8260B 13 PASI-PAJAS

SM2540C-97 1 PASI-PASEF

30236527005 MW-5 EPA 8260B 13 PASI-PAJAS

SM2540C-97 1 PASI-PASEF

30236527006 Field Dupe (MW-1) EPA 8260B 13 PASI-PAJAS

30236527007 Trip Blank EPA 8260B 13 PASI-PAJAS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30236527
597 Radhe Oil

Sample: MW-1 Lab ID: 30236527001 Collected: 11/16/17 08:30 Received: 11/17/17 16:59 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 11/27/17 19:49 71-43-2 M51.0 0.35 1
Ethylbenzene ND ug/L 11/27/17 19:49 100-41-4 M51.0 0.21 1
Isopropylbenzene (Cumene) 9.9 ug/L 11/27/17 19:49 98-82-8 M51.0 0.25 1
Methyl-tert-butyl ether ND ug/L 11/27/17 19:49 1634-04-4 M51.0 0.27 1
Naphthalene ND ug/L 11/27/17 19:49 91-20-3 M52.0 0.39 1
Toluene ND ug/L 11/27/17 19:49 108-88-3 M51.0 0.29 1
1,2,4-Trimethylbenzene 1.3 ug/L 11/27/17 19:49 95-63-6 M51.0 0.21 1
1,3,5-Trimethylbenzene ND ug/L 11/27/17 19:49 108-67-8 M51.0 0.40 1
Xylene (Total) ND ug/L 11/27/17 19:49 1330-20-7 M53.0 1.1 1
Surrogates
Toluene-d8 (S) 94 % 11/27/17 19:49 2037-26-5 M580-120 1
4-Bromofluorobenzene (S) 97 % 11/27/17 19:49 460-00-4 M579-129 1
1,2-Dichloroethane-d4 (S) 105 % 11/27/17 19:49 17060-07-0 M580-120 1
Dibromofluoromethane (S) 100 % 11/27/17 19:49 1868-53-7 M580-120 1

Analytical Method: SM2540C-972540C Total Dissolved Solids

Total Dissolved Solids 1540 mg/L 11/22/17 16:1510.0 10.0 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30236527
597 Radhe Oil

Sample: MW-2 Lab ID: 30236527002 Collected: 11/16/17 09:00 Received: 11/17/17 16:59 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 11/27/17 20:16 71-43-2 M51.0 0.35 1
Ethylbenzene 119 ug/L 11/27/17 20:16 100-41-4 M51.0 0.21 1
Isopropylbenzene (Cumene) 92.5 ug/L 11/27/17 20:16 98-82-8 M51.0 0.25 1
Methyl-tert-butyl ether ND ug/L 11/27/17 20:16 1634-04-4 M51.0 0.27 1
Naphthalene 131 ug/L 11/27/17 20:16 91-20-3 M52.0 0.39 1
Toluene ND ug/L 11/27/17 20:16 108-88-3 M51.0 0.29 1
1,2,4-Trimethylbenzene 4.5 ug/L 11/27/17 20:16 95-63-6 M51.0 0.21 1
1,3,5-Trimethylbenzene 1.7 ug/L 11/27/17 20:16 108-67-8 M51.0 0.40 1
Xylene (Total) 18.8 ug/L 11/27/17 20:16 1330-20-7 M53.0 1.1 1
Surrogates
Toluene-d8 (S) 92 % 11/27/17 20:16 2037-26-5 M580-120 1
4-Bromofluorobenzene (S) 99 % 11/27/17 20:16 460-00-4 M579-129 1
1,2-Dichloroethane-d4 (S) 107 % 11/27/17 20:16 17060-07-0 M580-120 1
Dibromofluoromethane (S) 100 % 11/27/17 20:16 1868-53-7 M580-120 1

Analytical Method: SM2540C-972540C Total Dissolved Solids

Total Dissolved Solids 869 mg/L 11/22/17 16:1610.0 10.0 1

REPORT OF LABORATORY ANALYSIS
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without the written consent of Pace Analytical Services, LLC.Date: 11/29/2017 12:03 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 6 of 20



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

30236527
597 Radhe Oil

Sample: MW-3 Lab ID: 30236527003 Collected: 11/16/17 08:30 Received: 11/17/17 16:59 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 11/23/17 01:34 71-43-21.0 0.35 1
Ethylbenzene ND ug/L 11/23/17 01:34 100-41-41.0 0.21 1
Isopropylbenzene (Cumene) ND ug/L 11/23/17 01:34 98-82-81.0 0.25 1
Methyl-tert-butyl ether ND ug/L 11/23/17 01:34 1634-04-41.0 0.27 1
Naphthalene ND ug/L 11/23/17 01:34 91-20-32.0 0.39 1
Toluene ND ug/L 11/23/17 01:34 108-88-31.0 0.29 1
1,2,4-Trimethylbenzene ND ug/L 11/23/17 01:34 95-63-61.0 0.21 1
1,3,5-Trimethylbenzene ND ug/L 11/23/17 01:34 108-67-81.0 0.40 1
Xylene (Total) ND ug/L 11/23/17 01:34 1330-20-73.0 1.1 1
Surrogates
Toluene-d8 (S) 90 % 11/23/17 01:34 2037-26-580-120 1
4-Bromofluorobenzene (S) 102 % 11/23/17 01:34 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 108 % 11/23/17 01:34 17060-07-080-120 1
Dibromofluoromethane (S) 101 % 11/23/17 01:34 1868-53-780-120 1

Analytical Method: SM2540C-972540C Total Dissolved Solids

Total Dissolved Solids 1110 mg/L 11/22/17 16:1610.0 10.0 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30236527
597 Radhe Oil

Sample: MW-4 Lab ID: 30236527004 Collected: 11/16/17 09:00 Received: 11/17/17 16:59 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 11/23/17 02:01 71-43-21.0 0.35 1
Ethylbenzene ND ug/L 11/23/17 02:01 100-41-41.0 0.21 1
Isopropylbenzene (Cumene) ND ug/L 11/23/17 02:01 98-82-81.0 0.25 1
Methyl-tert-butyl ether ND ug/L 11/23/17 02:01 1634-04-41.0 0.27 1
Naphthalene ND ug/L 11/23/17 02:01 91-20-32.0 0.39 1
Toluene ND ug/L 11/23/17 02:01 108-88-31.0 0.29 1
1,2,4-Trimethylbenzene ND ug/L 11/23/17 02:01 95-63-61.0 0.21 1
1,3,5-Trimethylbenzene ND ug/L 11/23/17 02:01 108-67-81.0 0.40 1
Xylene (Total) ND ug/L 11/23/17 02:01 1330-20-73.0 1.1 1
Surrogates
Toluene-d8 (S) 89 % 11/23/17 02:01 2037-26-580-120 1
4-Bromofluorobenzene (S) 100 % 11/23/17 02:01 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 106 % 11/23/17 02:01 17060-07-080-120 1
Dibromofluoromethane (S) 101 % 11/23/17 02:01 1868-53-780-120 1

Analytical Method: SM2540C-972540C Total Dissolved Solids

Total Dissolved Solids 777 mg/L 11/22/17 16:1610.0 10.0 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/29/2017 12:03 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 8 of 20



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

30236527
597 Radhe Oil

Sample: MW-5 Lab ID: 30236527005 Collected: 11/16/17 09:30 Received: 11/17/17 16:59 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 11/23/17 02:28 71-43-21.0 0.35 1
Ethylbenzene ND ug/L 11/23/17 02:28 100-41-41.0 0.21 1
Isopropylbenzene (Cumene) ND ug/L 11/23/17 02:28 98-82-81.0 0.25 1
Methyl-tert-butyl ether ND ug/L 11/23/17 02:28 1634-04-41.0 0.27 1
Naphthalene ND ug/L 11/23/17 02:28 91-20-32.0 0.39 1
Toluene ND ug/L 11/23/17 02:28 108-88-31.0 0.29 1
1,2,4-Trimethylbenzene ND ug/L 11/23/17 02:28 95-63-61.0 0.21 1
1,3,5-Trimethylbenzene ND ug/L 11/23/17 02:28 108-67-81.0 0.40 1
Xylene (Total) ND ug/L 11/23/17 02:28 1330-20-73.0 1.1 1
Surrogates
Toluene-d8 (S) 89 % 11/23/17 02:28 2037-26-580-120 1
4-Bromofluorobenzene (S) 100 % 11/23/17 02:28 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 109 % 11/23/17 02:28 17060-07-080-120 1
Dibromofluoromethane (S) 99 % 11/23/17 02:28 1868-53-780-120 1

Analytical Method: SM2540C-972540C Total Dissolved Solids

Total Dissolved Solids 1560 mg/L 11/22/17 16:1610.0 10.0 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/29/2017 12:03 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30236527
597 Radhe Oil

Sample: Field Dupe (MW-1) Lab ID: 30236527006 Collected: 11/16/17 08:30 Received: 11/17/17 16:59 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene 1.5 ug/L 11/27/17 19:22 71-43-2 M51.0 0.35 1
Ethylbenzene 1.3 ug/L 11/27/17 19:22 100-41-4 M51.0 0.21 1
Isopropylbenzene (Cumene) 9.2 ug/L 11/27/17 19:22 98-82-8 M51.0 0.25 1
Methyl-tert-butyl ether ND ug/L 11/27/17 19:22 1634-04-4 M51.0 0.27 1
Naphthalene 2.5 ug/L 11/27/17 19:22 91-20-3 M52.0 0.39 1
Toluene 1.5 ug/L 11/27/17 19:22 108-88-3 M51.0 0.29 1
1,2,4-Trimethylbenzene 1.9 ug/L 11/27/17 19:22 95-63-6 M51.0 0.21 1
1,3,5-Trimethylbenzene ND ug/L 11/27/17 19:22 108-67-8 M51.0 0.40 1
Xylene (Total) 3.6 ug/L 11/27/17 19:22 1330-20-7 M53.0 1.1 1
Surrogates
Toluene-d8 (S) 94 % 11/27/17 19:22 2037-26-5 M580-120 1
4-Bromofluorobenzene (S) 97 % 11/27/17 19:22 460-00-4 M579-129 1
1,2-Dichloroethane-d4 (S) 108 % 11/27/17 19:22 17060-07-0 M580-120 1
Dibromofluoromethane (S) 102 % 11/27/17 19:22 1868-53-7 M580-120 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/29/2017 12:03 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30236527
597 Radhe Oil

Sample: Trip Blank Lab ID: 30236527007 Collected: 11/16/17 00:01 Received: 11/17/17 16:59 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 11/23/17 00:40 71-43-21.0 0.35 1
Ethylbenzene ND ug/L 11/23/17 00:40 100-41-41.0 0.21 1
Isopropylbenzene (Cumene) ND ug/L 11/23/17 00:40 98-82-81.0 0.25 1
Methyl-tert-butyl ether ND ug/L 11/23/17 00:40 1634-04-41.0 0.27 1
Naphthalene ND ug/L 11/23/17 00:40 91-20-32.0 0.39 1
Toluene ND ug/L 11/23/17 00:40 108-88-31.0 0.29 1
1,2,4-Trimethylbenzene ND ug/L 11/23/17 00:40 95-63-61.0 0.21 1
1,3,5-Trimethylbenzene ND ug/L 11/23/17 00:40 108-67-81.0 0.40 1
Xylene (Total) ND ug/L 11/23/17 00:40 1330-20-73.0 1.1 1
Surrogates
Toluene-d8 (S) 90 % 11/23/17 00:40 2037-26-580-120 1
4-Bromofluorobenzene (S) 96 % 11/23/17 00:40 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 110 % 11/23/17 00:40 17060-07-080-120 1
Dibromofluoromethane (S) 104 % 11/23/17 00:40 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/29/2017 12:03 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30236527
597 Radhe Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

280154
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 30236527003, 30236527004, 30236527005, 30236527007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1376059
Associated Lab Samples: 30236527003, 30236527004, 30236527005, 30236527007

Matrix: Water

AnalyzedMDL

1,2,4-Trimethylbenzene ug/L ND 1.0 11/23/17 00:130.21
1,3,5-Trimethylbenzene ug/L ND 1.0 11/23/17 00:130.40
Benzene ug/L ND 1.0 11/23/17 00:130.35
Ethylbenzene ug/L ND 1.0 11/23/17 00:130.21
Isopropylbenzene (Cumene) ug/L ND 1.0 11/23/17 00:130.25
Methyl-tert-butyl ether ug/L ND 1.0 11/23/17 00:130.27
Naphthalene ug/L ND 2.0 11/23/17 00:130.39
Toluene ug/L ND 1.0 11/23/17 00:130.29
Xylene (Total) ug/L ND 3.0 11/23/17 00:131.1
1,2-Dichloroethane-d4 (S) % 107 80-120 11/23/17 00:13
4-Bromofluorobenzene (S) % 99 79-129 11/23/17 00:13
Dibromofluoromethane (S) % 104 80-120 11/23/17 00:13
Toluene-d8 (S) % 88 80-120 11/23/17 00:13

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1376591
Associated Lab Samples: 30236527003, 30236527004, 30236527005, 30236527007

Matrix: Water

AnalyzedMDL

1,2,4-Trimethylbenzene ug/L ND 1.0 11/27/17 13:170.21
1,3,5-Trimethylbenzene ug/L ND 1.0 11/27/17 13:170.40
Benzene ug/L ND 1.0 11/27/17 13:170.35
Ethylbenzene ug/L ND 1.0 11/27/17 13:170.21
Isopropylbenzene (Cumene) ug/L ND 1.0 11/27/17 13:170.25
Methyl-tert-butyl ether ug/L ND 1.0 11/27/17 13:170.27
Naphthalene ug/L ND 2.0 11/27/17 13:170.39
Toluene ug/L ND 1.0 11/27/17 13:170.29
Xylene (Total) ug/L ND 3.0 11/27/17 13:171.1
1,2-Dichloroethane-d4 (S) % 107 80-120 11/27/17 13:17
4-Bromofluorobenzene (S) % 98 79-129 11/27/17 13:17
Dibromofluoromethane (S) % 104 80-120 11/27/17 13:17
Toluene-d8 (S) % 90 80-120 11/27/17 13:17

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1376060LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/L 18.020 90 70-130
1,3,5-Trimethylbenzene ug/L 17.720 89 70-130
Benzene ug/L 17.920 89 70-130

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/29/2017 12:03 PM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30236527
597 Radhe Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1376060LABORATORY CONTROL SAMPLE:
LCSSpike

Ethylbenzene ug/L 17.920 89 70-130
Isopropylbenzene (Cumene) ug/L 18.620 93 70-130
Methyl-tert-butyl ether ug/L 19.120 96 70-130
Naphthalene ug/L 17.320 86 70-130
Toluene ug/L 17.320 86 70-130
Xylene (Total) ug/L 52.560 87 70-130
1,2-Dichloroethane-d4 (S) % 102 80-120
4-Bromofluorobenzene (S) % 99 79-129
Dibromofluoromethane (S) % 104 80-120
Toluene-d8 (S) % 91 80-120

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1376592LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/L 18.920 95 70-130
1,3,5-Trimethylbenzene ug/L 18.220 91 70-130
Benzene ug/L 17.820 89 70-130
Ethylbenzene ug/L 18.120 91 70-130
Isopropylbenzene (Cumene) ug/L 18.920 94 70-130
Methyl-tert-butyl ether ug/L 20.120 101 70-130
Naphthalene ug/L 17.420 87 70-130
Toluene ug/L 18.420 92 70-130
Xylene (Total) ug/L 54.060 90 70-130
1,2-Dichloroethane-d4 (S) % 103 80-120
4-Bromofluorobenzene (S) % 101 79-129
Dibromofluoromethane (S) % 107 80-120
Toluene-d8 (S) % 94 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1376061MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30236660008

1376062

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,2,4-Trimethylbenzene ug/L 20 95 75-12596 2 3020ND 18.9 19.3
1,3,5-Trimethylbenzene ug/L 20 94 76-12196 2 3020ND 18.7 19.2
Benzene ug/L 20 91 67-12195 4 3020ND 18.2 19.0
Ethylbenzene ug/L 20 95 70-12795 0 3020ND 19.1 19.1
Isopropylbenzene (Cumene) ug/L 20 99 80-122102 3 3020ND 19.9 20.4
Methyl-tert-butyl ether ug/L 20 97 79-135103 6 3020ND 19.5 20.6
Naphthalene ug/L 20 82 62-13187 6 3020ND 16.4 17.4
Toluene ug/L 20 94 77-12598 4 3020ND 18.8 19.6
Xylene (Total) ug/L 60 91 69-12894 3 3060ND 54.4 56.2
1,2-Dichloroethane-d4 (S) % 107 80-120108
4-Bromofluorobenzene (S) % 103 79-129103
Dibromofluoromethane (S) % 104 80-120104

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/29/2017 12:03 PM

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 13 of 20



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

30236527
597 Radhe Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1376061MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30236660008

1376062

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Toluene-d8 (S) % 95 80-12093

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30236527
597 Radhe Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

280286
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 30236527001, 30236527002, 30236527006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1376494
Associated Lab Samples: 30236527001, 30236527002, 30236527006

Matrix: Water

AnalyzedMDL

1,2,4-Trimethylbenzene ug/L ND 1.0 M511/27/17 13:300.21
1,3,5-Trimethylbenzene ug/L ND 1.0 M511/27/17 13:300.40
Benzene ug/L ND 1.0 M511/27/17 13:300.35
Ethylbenzene ug/L ND 1.0 M511/27/17 13:300.21
Isopropylbenzene (Cumene) ug/L ND 1.0 M511/27/17 13:300.25
Methyl-tert-butyl ether ug/L ND 1.0 M511/27/17 13:300.27
Naphthalene ug/L ND 2.0 M511/27/17 13:300.39
Toluene ug/L ND 1.0 M511/27/17 13:300.29
Xylene (Total) ug/L ND 3.0 M511/27/17 13:301.1
1,2-Dichloroethane-d4 (S) % 109 80-120 M511/27/17 13:30
4-Bromofluorobenzene (S) % 100 79-129 M511/27/17 13:30
Dibromofluoromethane (S) % 104 80-120 M511/27/17 13:30
Toluene-d8 (S) % 91 80-120 M511/27/17 13:30

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1376495LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/L 18.2 M520 91 70-130
1,3,5-Trimethylbenzene ug/L 18.5 M520 92 70-130
Benzene ug/L 18.1 M520 90 70-130
Ethylbenzene ug/L 18.3 M520 91 70-130
Isopropylbenzene (Cumene) ug/L 18.6 M520 93 70-130
Methyl-tert-butyl ether ug/L 20.0 M520 100 70-130
Naphthalene ug/L 18.0 M520 90 70-130
Toluene ug/L 18.2 M520 91 70-130
Xylene (Total) ug/L 54.3 M560 91 70-130
1,2-Dichloroethane-d4 (S) % M5108 80-120
4-Bromofluorobenzene (S) % M596 79-129
Dibromofluoromethane (S) % M5108 80-120
Toluene-d8 (S) % M593 80-120

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30236527
597 Radhe Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

280110
SM2540C-97

SM2540C-97
2540C Total Dissolved Solids

Associated Lab Samples: 30236527001, 30236527002, 30236527003, 30236527004, 30236527005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1375885
Associated Lab Samples: 30236527001, 30236527002, 30236527003, 30236527004, 30236527005

Matrix: Water

AnalyzedMDL

Total Dissolved Solids mg/L ND 10.0 11/22/17 16:0910.0

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1375886LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids mg/L 9841000 98 85-115

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

30236460001
1375887SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 129 1 5128

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

30236515002
1375888SAMPLE DUPLICATE:

Total Dissolved Solids mg/L 313 2 5318

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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QUALIFIERS

Pace Project No.:
Project:

30236527
597 Radhe Oil

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - GreensburgPASI-PA

BATCH QUALIFIERS

Batch: 280286
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

ANALYTE QUALIFIERS

A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.M5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/29/2017 12:03 PM
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

30236527
597 Radhe Oil

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

30236527001 280286MW-1 EPA 8260B
30236527002 280286MW-2 EPA 8260B

30236527003 280154MW-3 EPA 8260B
30236527004 280154MW-4 EPA 8260B
30236527005 280154MW-5 EPA 8260B

30236527006 280286Field Dupe (MW-1) EPA 8260B

30236527007 280154Trip Blank EPA 8260B

30236527001 280110MW-1 SM2540C-97
30236527002 280110MW-2 SM2540C-97
30236527003 280110MW-3 SM2540C-97
30236527004 280110MW-4 SM2540C-97
30236527005 280110MW-5 SM2540C-97

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 11/29/2017 12:03 PM
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October 18, 2017

LIMS USE: FR - MARK VALENTY
LIMS OBJECT ID: 30233039

30233039
Project:
Pace Project No.:

RE:

Mr. Mark Valenty
Letterle & Associates
2859 Oxford Boulevard
Suite 110
Allison Park, PA 15101

597 Radhe Oil

Dear Mr. Valenty:
Enclosed are the analytical results for sample(s) received by the laboratory on October 13, 2017.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Rachel Christner
rachel.christner@pacelabs.com

Project Manager
724-850-5611

Enclosures

cc: Mr. Ken Dudash, Letterle & Associates LLC
Ms. Laurie Hall, Letterle & Associates
Mr. George Hunzeker, Letterle & Associates
Mr. Eric Itle, Letterle & Associates
Ms. Stephanie Profeta, Letterle & Associates
Ms. Amy Watenpool, Letterle & Associates
Mr. Pete Weir, Letterle & Associates

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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CERTIFICATIONS

Pace Project No.:
Project:

30233039
597 Radhe Oil

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
L-A-B DOD-ELAP Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification
Connecticut Certification #: PH-0694
Delaware Certification
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
Illinois Certification
Indiana Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: 90133
Louisiana DHH/TNI Certification #: LA140008
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: PA00091
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification
Missouri Certification #: 235

Montana Certification #: Cert 0082
Nebraska Certification #: NE-05-29-14
Nevada Certification #: PA014572015-1
New Hampshire/TNI Certification #: 2976
New Jersey/TNI Certification #: PA 051
New Mexico Certification #: PA01457
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Oregon/TNI Certification #: PA200002
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification
Tennessee Certification #: TN2867
Texas/TNI Certification #: T104704188-14-8
Utah/TNI Certification #: PA014572015-5
USDA Soil Permit #: P330-14-00213
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 460198
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Certification
Wyoming Certification #: 8TMS-L

REPORT OF LABORATORY ANALYSIS
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SAMPLE SUMMARY

Pace Project No.:
Project:

30233039
597 Radhe Oil

Lab ID Sample ID Matrix Date Collected Date Received

30233039001 MW-1 Water 10/12/17 08:25 10/13/17 16:50

30233039002 MW-2 Water 10/12/17 09:25 10/13/17 16:50

30233039003 MW-3 Water 10/12/17 09:55 10/13/17 16:50

30233039004 MW-4 Water 10/12/17 10:25 10/13/17 16:50

30233039005 MW-5 Water 10/12/17 10:55 10/13/17 16:50

30233039006 Field Dupe(MW-1) Water 10/12/17 08:25 10/13/17 16:50

30233039007 Trip Blank Water 10/12/17 00:01 10/13/17 16:50

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

30233039
597 Radhe Oil

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

30233039001 MW-1 EPA 8260B 13 PASI-PAJAS

30233039002 MW-2 EPA 8260B 13 PASI-PAJAS

30233039003 MW-3 EPA 8260B 13 PASI-PAJAS

30233039004 MW-4 EPA 8260B 13 PASI-PAJAS

30233039005 MW-5 EPA 8260B 13 PASI-PAJAS

30233039006 Field Dupe(MW-1) EPA 8260B 13 PASI-PAJAS

30233039007 Trip Blank EPA 8260B 13 PASI-PAJAS

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30233039
597 Radhe Oil

Sample: MW-1 Lab ID: 30233039001 Collected: 10/12/17 08:25 Received: 10/13/17 16:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 10/17/17 18:35 71-43-21.0 0.35 1
Ethylbenzene 2.5 ug/L 10/17/17 18:35 100-41-41.0 0.21 1
Isopropylbenzene (Cumene) 15.1 ug/L 10/17/17 18:35 98-82-81.0 0.25 1
Methyl-tert-butyl ether 1.2 ug/L 10/17/17 18:35 1634-04-41.0 0.27 1
Naphthalene ND ug/L 10/17/17 18:35 91-20-32.0 0.39 1
Toluene 1.1 ug/L 10/17/17 18:35 108-88-31.0 0.29 1
1,2,4-Trimethylbenzene 4.0 ug/L 10/17/17 18:35 95-63-61.0 0.21 1
1,3,5-Trimethylbenzene 2.1 ug/L 10/17/17 18:35 108-67-81.0 0.40 1
Xylene (Total) 3.6 ug/L 10/17/17 18:35 1330-20-73.0 1.1 1
Surrogates
Toluene-d8 (S) 101 % 10/17/17 18:35 2037-26-580-120 1
4-Bromofluorobenzene (S) 96 % 10/17/17 18:35 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 112 % 10/17/17 18:35 17060-07-080-120 1
Dibromofluoromethane (S) 98 % 10/17/17 18:35 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30233039
597 Radhe Oil

Sample: MW-2 Lab ID: 30233039002 Collected: 10/12/17 09:25 Received: 10/13/17 16:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 10/17/17 21:17 71-43-21.0 0.35 1
Ethylbenzene 94.7 ug/L 10/17/17 21:17 100-41-41.0 0.21 1
Isopropylbenzene (Cumene) 76.6 ug/L 10/17/17 21:17 98-82-81.0 0.25 1
Methyl-tert-butyl ether ND ug/L 10/17/17 21:17 1634-04-41.0 0.27 1
Naphthalene 90.7 ug/L 10/17/17 21:17 91-20-32.0 0.39 1
Toluene 5.9 ug/L 10/17/17 21:17 108-88-31.0 0.29 1
1,2,4-Trimethylbenzene 6.7 ug/L 10/17/17 21:17 95-63-61.0 0.21 1
1,3,5-Trimethylbenzene 1.8 ug/L 10/17/17 21:17 108-67-81.0 0.40 1
Xylene (Total) 18.3 ug/L 10/17/17 21:17 1330-20-73.0 1.1 1
Surrogates
Toluene-d8 (S) 101 % 10/17/17 21:17 2037-26-580-120 1
4-Bromofluorobenzene (S) 100 % 10/17/17 21:17 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 110 % 10/17/17 21:17 17060-07-080-120 1
Dibromofluoromethane (S) 94 % 10/17/17 21:17 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30233039
597 Radhe Oil

Sample: MW-3 Lab ID: 30233039003 Collected: 10/12/17 09:55 Received: 10/13/17 16:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 10/17/17 12:42 71-43-21.0 0.35 1
Ethylbenzene ND ug/L 10/17/17 12:42 100-41-41.0 0.21 1
Isopropylbenzene (Cumene) ND ug/L 10/17/17 12:42 98-82-81.0 0.25 1
Methyl-tert-butyl ether ND ug/L 10/17/17 12:42 1634-04-41.0 0.27 1
Naphthalene ND ug/L 10/17/17 12:42 91-20-32.0 0.39 1
Toluene 5.6 ug/L 10/17/17 12:42 108-88-31.0 0.29 1
1,2,4-Trimethylbenzene ND ug/L 10/17/17 12:42 95-63-61.0 0.21 1
1,3,5-Trimethylbenzene ND ug/L 10/17/17 12:42 108-67-81.0 0.40 1
Xylene (Total) ND ug/L 10/17/17 12:42 1330-20-73.0 1.1 1
Surrogates
Toluene-d8 (S) 100 % 10/17/17 12:42 2037-26-580-120 1
4-Bromofluorobenzene (S) 99 % 10/17/17 12:42 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 109 % 10/17/17 12:42 17060-07-080-120 1
Dibromofluoromethane (S) 98 % 10/17/17 12:42 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30233039
597 Radhe Oil

Sample: MW-4 Lab ID: 30233039004 Collected: 10/12/17 10:25 Received: 10/13/17 16:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 10/17/17 17:41 71-43-21.0 0.35 1
Ethylbenzene ND ug/L 10/17/17 17:41 100-41-41.0 0.21 1
Isopropylbenzene (Cumene) ND ug/L 10/17/17 17:41 98-82-81.0 0.25 1
Methyl-tert-butyl ether ND ug/L 10/17/17 17:41 1634-04-41.0 0.27 1
Naphthalene ND ug/L 10/17/17 17:41 91-20-32.0 0.39 1
Toluene 4.2 ug/L 10/17/17 17:41 108-88-31.0 0.29 1
1,2,4-Trimethylbenzene ND ug/L 10/17/17 17:41 95-63-61.0 0.21 1
1,3,5-Trimethylbenzene ND ug/L 10/17/17 17:41 108-67-81.0 0.40 1
Xylene (Total) ND ug/L 10/17/17 17:41 1330-20-73.0 1.1 1
Surrogates
Toluene-d8 (S) 98 % 10/17/17 17:41 2037-26-580-120 1
4-Bromofluorobenzene (S) 97 % 10/17/17 17:41 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 114 % 10/17/17 17:41 17060-07-080-120 1
Dibromofluoromethane (S) 96 % 10/17/17 17:41 1868-53-780-120 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30233039
597 Radhe Oil

Sample: MW-5 Lab ID: 30233039005 Collected: 10/12/17 10:55 Received: 10/13/17 16:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 10/17/17 18:08 71-43-21.0 0.35 1
Ethylbenzene ND ug/L 10/17/17 18:08 100-41-41.0 0.21 1
Isopropylbenzene (Cumene) ND ug/L 10/17/17 18:08 98-82-81.0 0.25 1
Methyl-tert-butyl ether 4.9 ug/L 10/17/17 18:08 1634-04-41.0 0.27 1
Naphthalene ND ug/L 10/17/17 18:08 91-20-32.0 0.39 1
Toluene ND ug/L 10/17/17 18:08 108-88-31.0 0.29 1
1,2,4-Trimethylbenzene ND ug/L 10/17/17 18:08 95-63-61.0 0.21 1
1,3,5-Trimethylbenzene ND ug/L 10/17/17 18:08 108-67-81.0 0.40 1
Xylene (Total) ND ug/L 10/17/17 18:08 1330-20-73.0 1.1 1
Surrogates
Toluene-d8 (S) 98 % 10/17/17 18:08 2037-26-580-120 1
4-Bromofluorobenzene (S) 94 % 10/17/17 18:08 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 116 % 10/17/17 18:08 17060-07-080-120 1
Dibromofluoromethane (S) 100 % 10/17/17 18:08 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30233039
597 Radhe Oil

Sample: Field Dupe(MW-1) Lab ID: 30233039006 Collected: 10/12/17 08:25 Received: 10/13/17 16:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 10/17/17 19:29 71-43-21.0 0.35 1
Ethylbenzene 2.4 ug/L 10/17/17 19:29 100-41-41.0 0.21 1
Isopropylbenzene (Cumene) 14.6 ug/L 10/17/17 19:29 98-82-81.0 0.25 1
Methyl-tert-butyl ether 1.3 ug/L 10/17/17 19:29 1634-04-41.0 0.27 1
Naphthalene ND ug/L 10/17/17 19:29 91-20-32.0 0.39 1
Toluene ND ug/L 10/17/17 19:29 108-88-31.0 0.29 1
1,2,4-Trimethylbenzene 4.4 ug/L 10/17/17 19:29 95-63-61.0 0.21 1
1,3,5-Trimethylbenzene 2.3 ug/L 10/17/17 19:29 108-67-81.0 0.40 1
Xylene (Total) 3.7 ug/L 10/17/17 19:29 1330-20-73.0 1.1 1
Surrogates
Toluene-d8 (S) 101 % 10/17/17 19:29 2037-26-580-120 1
4-Bromofluorobenzene (S) 99 % 10/17/17 19:29 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 108 % 10/17/17 19:29 17060-07-080-120 1
Dibromofluoromethane (S) 98 % 10/17/17 19:29 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

30233039
597 Radhe Oil

Sample: Trip Blank Lab ID: 30233039007 Collected: 10/12/17 00:01 Received: 10/13/17 16:50 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260B MSV

Benzene ND ug/L 10/17/17 12:15 71-43-21.0 0.35 1
Ethylbenzene ND ug/L 10/17/17 12:15 100-41-41.0 0.21 1
Isopropylbenzene (Cumene) ND ug/L 10/17/17 12:15 98-82-81.0 0.25 1
Methyl-tert-butyl ether ND ug/L 10/17/17 12:15 1634-04-41.0 0.27 1
Naphthalene ND ug/L 10/17/17 12:15 91-20-32.0 0.39 1
Toluene ND ug/L 10/17/17 12:15 108-88-31.0 0.29 1
1,2,4-Trimethylbenzene ND ug/L 10/17/17 12:15 95-63-61.0 0.21 1
1,3,5-Trimethylbenzene ND ug/L 10/17/17 12:15 108-67-81.0 0.40 1
Xylene (Total) ND ug/L 10/17/17 12:15 1330-20-73.0 1.1 1
Surrogates
Toluene-d8 (S) 97 % 10/17/17 12:15 2037-26-580-120 1
4-Bromofluorobenzene (S) 98 % 10/17/17 12:15 460-00-479-129 1
1,2-Dichloroethane-d4 (S) 113 % 10/17/17 12:15 17060-07-080-120 1
Dibromofluoromethane (S) 100 % 10/17/17 12:15 1868-53-780-120 1

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30233039
597 Radhe Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

275735
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 30233039001, 30233039002, 30233039003, 30233039004, 30233039005, 30233039006, 30233039007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1355508
Associated Lab Samples: 30233039001, 30233039002, 30233039003, 30233039004, 30233039005, 30233039006, 30233039007

Matrix: Water

AnalyzedMDL

1,2,4-Trimethylbenzene ug/L ND 1.0 10/17/17 11:210.21
1,3,5-Trimethylbenzene ug/L ND 1.0 10/17/17 11:210.40
Benzene ug/L ND 1.0 10/17/17 11:210.35
Ethylbenzene ug/L ND 1.0 10/17/17 11:210.21
Isopropylbenzene (Cumene) ug/L ND 1.0 10/17/17 11:210.25
Methyl-tert-butyl ether ug/L ND 1.0 10/17/17 11:210.27
Naphthalene ug/L ND 2.0 10/17/17 11:210.39
Toluene ug/L ND 1.0 10/17/17 11:210.29
Xylene (Total) ug/L ND 3.0 10/17/17 11:211.1
1,2-Dichloroethane-d4 (S) % 111 80-120 10/17/17 11:21
4-Bromofluorobenzene (S) % 95 79-129 10/17/17 11:21
Dibromofluoromethane (S) % 102 80-120 10/17/17 11:21
Toluene-d8 (S) % 96 80-120 10/17/17 11:21

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1355509LABORATORY CONTROL SAMPLE:
LCSSpike

1,2,4-Trimethylbenzene ug/L 19.820 99 70-130
1,3,5-Trimethylbenzene ug/L 19.720 99 70-130
Benzene ug/L 19.420 97 70-130
Ethylbenzene ug/L 20.320 102 70-130
Isopropylbenzene (Cumene) ug/L 19.920 99 70-130
Methyl-tert-butyl ether ug/L 22.020 110 70-130
Naphthalene ug/L 20.620 103 70-130
Toluene ug/L 19.820 99 70-130
Xylene (Total) ug/L 60.960 101 70-130
1,2-Dichloroethane-d4 (S) % 111 80-120
4-Bromofluorobenzene (S) % 100 79-129
Dibromofluoromethane (S) % 103 80-120
Toluene-d8 (S) % 101 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1355741MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30233039003

1355742

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,2,4-Trimethylbenzene ug/L 20 100 75-125102 2 3020ND 20.0 20.4
1,3,5-Trimethylbenzene ug/L 20 101 76-121101 0 3020ND 20.2 20.2
Benzene ug/L 20 100 67-121103 3 3020ND 20.0 20.6
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QUALITY CONTROL DATA

Pace Project No.:
Project:

30233039
597 Radhe Oil

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1355741MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

30233039003

1355742

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Ethylbenzene ug/L 20 104 70-127105 1 3020ND 20.8 20.9
Isopropylbenzene (Cumene) ug/L 20 104 80-122105 1 3020ND 20.9 21.0
Methyl-tert-butyl ether ug/L 20 104 79-135108 3 3020ND 20.9 21.6
Naphthalene ug/L 20 96 62-13199 4 3020ND 19.1 19.9
Toluene ug/L 20 99 77-125105 4 30205.6 25.4 26.5
Xylene (Total) ug/L 60 102 69-128102 0 3060ND 61.4 61.1
1,2-Dichloroethane-d4 (S) % 106 80-120107
4-Bromofluorobenzene (S) % 96 79-12995
Dibromofluoromethane (S) % 103 80-120104
Toluene-d8 (S) % 101 80-120100
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QUALIFIERS

Pace Project No.:
Project:

30233039
597 Radhe Oil

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - GreensburgPASI-PA
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

30233039
597 Radhe Oil

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

30233039001 275735MW-1 EPA 8260B
30233039002 275735MW-2 EPA 8260B
30233039003 275735MW-3 EPA 8260B
30233039004 275735MW-4 EPA 8260B
30233039005 275735MW-5 EPA 8260B
30233039006 275735Field Dupe(MW-1) EPA 8260B
30233039007 275735Trip Blank EPA 8260B
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1.0 INTRODUCTION   

 

Letterle & Associates, Inc. (Letterle) was retained by Superior Petroleum Company (Superior) in 

March 2017 to conduct environmental site characterization activities at the Radhe Oil facility.  

Radhe Oil (Facility ID #03-29674) is located at 222 Buffalo Street in Freeport Borough, 

Armstrong County, Pennsylvania (Figure 1).  Superior is the current owner of the property, 

service station, and UST system.   

 

The targeted goals of the remedial action are the attainment of the PADEP SHS for Used Aquifers 

at a Non-Residential property with a TDS concentration of less than or equal to 2,500 mg/l as 

detailed in the Pennsylvania Land Recycling and Environmental Remediation Standards Act (Act 

2). 

 

Based on the results of soil sampling activities conducted from 2016 through 2018, attainment of 

the PADEP SHS has not been achieved at the site.  Remedial actions will be necessary to reduce 

concentrations of constituents of concern (COC) in soil and attain the PADEP SHS.  The mass of 

petroleum-impacted soil is primarily located in the vicinity of the UST system, near soil borings 

SB-1, SB-13, SB-15, and SB-17.    

 

Letterle performed a remedial options evaluation for the site, which included remedial pilot testing.  

In February 2019, Letterle performed a soil vapor extraction (SVE) pilot test at the site to evaluate 

SVE technology as a potentially viable remedial option.  The following key parameters were 

evaluated during the pilot test:  

 

•    Overall technical feasibility of SVE as a remedial strategy; 

•    Cost-effectiveness of SVE based on site specific conditions; 

•    Achieve pneumatic control of the impacted area(s); 

•    Ability to significantly reduce COC concentrations within the source area(s);  

•    Confirm that SVE will likely result in a timely site closure; and 

•    Establish final design criteria.  

 

 

2.0    PERTINENT SITE CHARACTERIZATION DATA  

 

The results of the site characterization indicate that unleaded gasoline COCs are present in soil and 

groundwater, at concentrations exceeding the PADEP SHS.  The lithology beneath the surface in 

the vicinity of soil borings SB-1, SB-13, SB-15, and SB-17 (impacted area) consists of an asphalt 

surface underlain by clay with sand and gravel to the final depth of the boreholes at 25 feet below 

ground surface (bgs).  Groundwater was encountered at approximately 22 feet bgs in the vicinity 

of the source area (estimated near the current dispenser island).   

 

The primary COC in soil, based on concentrations, is 1,2,4-trimethylbenzene (1,2,4-TMB). 

Concentrations of 1,2,4-TMB in unsaturated soil are located primarily in the southern portion of 

the property.  Soil excavation is not currently considered to be practical based on proximity to the 

existing UST system and the depth to impacted soil.    
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2.0 SVE PILOT TESTING  

 

3.1     Background and Rationale for SVE Pilot Testing 

 

SVE is a remediation method that consists of extracting soil vapor from the subsurface utilizing an 

appropriate vacuum blower or pump.  The goal of SVE technology at this site would be to remove 

adsorbed phase hydrocarbons from subsurface soil to attain the PADEP SHS.  The application of 

SVE in a full-scale system will facilitate the mass recovery of hydrocarbons by creating a pressure 

gradient toward each recovery well.  An additional benefit is that SVE can also enhance bio-

degradation by adding oxygen via air movement through the subsurface.   

 

Pilot testing was performed to provide the engineering data necessary to design a full-scale system 

that will remediate the remaining adsorbed phase hydrocarbons in soil.  The testing was also 

performed to determine whether SVE can be properly implemented without adversely affecting 

groundwater.   

 

The results of the pilot study will indicate whether soil vapor extraction is possible using applied 

vacuum and determine whether significant volatilization of COCs will occur.  The results will 

detail and effects on groundwater and quantify the volume (if any) extracted with subsurface vapor 

at high vacuum levels.  The pilot testing will also determine if the entire impacted soil under the 

site can be influenced by an SVE system and how much volatilization and corresponding 

concentration reduction can be expected.  The resulting extraction flow rates and vacuums will be 

used to determine equipment sizes for a remedial system, and ROI calculations will be used to 

confirm the number and distance between extraction points. 

 

3.2     Pilot Testing Methodology 

 

The SVE pilot test involved the recovery of subsurface vapor from the installed vertical extraction 

wells (SVE-1 and SVE-2), while monitoring induced vacuum and vapor concentrations in 

surrounding vapor monitoring points (MP-1 through MP-3) and monitoring wells (MW-1 though 

MW-6) at the site.  Boring logs for SVE-1 and SVE-2 are included in Appendix A.   

 

Recovery well SVE-1 was tested initially on an individual basis to obtain a design (attainable) 

vacuum.  A stepped-rate test was performed on SVE-1 to provide the design extraction well 

capacities and system curves.  A constant rate test was then performed on SVE-1 and SVE-2 to 

investigate areas of influence and efficiencies at a design vacuum level and flow rate which 

provided results to calculate the air permeability values of the overburden.   

 

Prior to testing, groundwater elevations were measured in existing wells to evaluate open screen 

intervals in order to collect vacuum measurements and monitor groundwater mounding during the 

pilot test.  The SVE pilot testing was conducted over a period of approximately 2 days 

(approximately 6 hours per SVE pilot test).  Appendix B contains the field data sheets. 

 

During the SVE step testing, a low-vacuum regenerative vacuum pump was connected to the SVE 

well to extract subsurface vapor.  A two-inch diameter flexible hose was connected to the influent 
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piping of the blower and the top of the SVE well with a Fernco fitting. A UN-approved drum 

containing 600 pounds of vapor carbon was connected to the outlet of the pump with temperature 

resistant hosing to remove volatile organic compounds (VOCs). The drum provided treatment and 

final polishing prior to atmospheric discharge via PVC stack. 

 

During the step test, the vacuum blower was adjusted to apply varied vacuums via a bleed valve, 

while monitoring the soil vacuum response versus applied vacuum.  The applied vacuum was 

increased during a minimum of four intervals, until a maximum vacuum was established. If the 

maximum capacity of the regenerative blower was achieved (near 7 inHg) before a design vacuum 

level was established, the regenerative blower would have been replaced with a high vacuum 

liquid ring pump (LRP).  

 

The resulting maximum attainable vacuum and response vacuum were evaluated to determine the 

design vacuum level and appropriate extraction equipment for the subsurface conditions.  The 

design vacuum was considered to be the level of applied vacuum that does not result in a 

significant rise in response vacuum.  Operating at vacuum levels higher than the design vacuum 

would be uneconomical. Higher attainable vacuums may be possible using larger extraction 

equipment, but do not necessary relate to higher VOC extraction rates or a larger radius of 

influence. 

 

3.2.1   Vapor and Vacuum Monitoring 

 

During the SVE pilot test, the induced vacuum was measured in the surrounding subsurface at 

monitor points MP-1 through MP-3 and monitor wells MW-1 through MW-6. Each well was 

sealed from the atmosphere to obtain accurate vacuum influence readings. Vacuum readings at 

each well were measured using a magnehelic pressure gauge with a range of either 0 to 1 in. H2O, 

or 0 to 10 inH2O if the response vacuum was over 1 inH20.  The vapor stream velocity was 

measured by an in-field flowmeter and periodically calculated during the test using the pump 

manufacturer performance curves for comparison.  The VOC content of the extracted vapor was 

field-measured with a photo-ionization detector (PID).  Vapor samples were collected during the 

test for laboratory analysis of total petroleum hydrocarbons (TPH).   

 

The SVE pilot test was conducted until vacuum levels in the surrounding observation wells had 

stabilized and an increase in applied vacuum resulted in no significant increase to the response 

vacuum.  Once the step test was completed, a constant rate pilot test was performed using both 

SVE wells in combination.  Vapor and vacuum monitoring during the constant rate test followed 

similar methodology.   

 

3.2.2    ROI Determination 

 

Data obtained from monitoring the vacuum influence at the observation wells was then used to 

obtain an approximate pneumatic radius of influence (ROI). The pneumatic ROI is the radial 

distance from an extraction well that has adequate air flow for effective removal of contaminants 

when a vacuum is applied to the extraction well.  Beyond this point, air velocity through the soil 

decreases to the point in which the contaminants will not volatize. The ROI is calculated by 

measuring vacuum levels (in. H2O) in monitoring points at multiple distances from the extraction 



Radhe Oil /Pilot Test Report – March 2019 

 

4 

 

well. Generally, a level of 0.1 in. H2O is the industry-accepted standard for the volatilization 

threshold (due to lack of subsurface vapor flow) and is therefore considered to be the ROI.  

 

Observed vacuum recordings vs. radial distance of the monitoring points were plotted on a semi-

log graph to establish an estimated trendline.  The distance at which the trendline intersects the 

vacuum level of 0.1 in. H2O was the calculated ROI. The ROI will provide a base point for 

maximum distance between remedial well locations and will be used in the original design.  

 

Air permeability (k, in Darcys) was calculated for each responding vapor point by measuring the 

pressure/vacuum changes over time in several monitoring points during constant rate pilot testing 

from a single SVE well. 

 

3.3    SVE Pilot Test – SVE-1 

 

On February 15, 2019, five days prior to starting the pilot test, automatic recording pressure 

transducers (Schlumberger MicroDiver® - Model #D1601-10m) were installed in monitor wells 

MW-1 through MW-6 to record fluctuations in groundwater during the pilot test.  An electronic 

interface probe accurate to the nearest 0.01 foot was used to manually measure water levels in 

monitor wells MW-1 through MW-6 prior to transducer installation.  Static water levels were 

measured in the designated monitor wells (Table 1) prior to starting the test to provide baseline 

data to compare with subsequent readings.  The groundwater depth measurements at the monitor 

wells and their distances to the recovery well were used to determine an approximate minimum 

hydraulic influence zone, if present.  Groundwater level measurements were also used to calculate 

open screened intervals in the monitor wells. 

 

The pre-test (February 15, 2019) static water level measurements indicated that the depth to 

groundwater ranged from 15.75 feet bgs in monitor well MW-6 to 23.75 feet bgs in monitor well 

MW-5.  All observation wells had adequate open screen available (>1 foot) for monitoring vacuum 

influence except for MW-4 and MW-3 with none in MW-4 and only 0.67 feet of open screen in 

MW-3.  In general, there was sufficient well screen available above the water table, which will 

allow for SVE without the need to expose well screen by first drawing down the water table.   

 

Letterle performed the SVE step pilot test on February 21, 2019, utilizing recovery well SVE-1 as 

the extraction well.  A 7.5 horsepower (hp) Rotron EG&G EN808, 3-phase regenerative blower 

capable of an extraction flow rate of 350 scfm and a maximum vacuum of 97 in. H20 was 

connected to SVE-1 for removal of vapor.  SVE-1 is constructed with three feet of 4-inch diameter 

polyvinyl chloride (PVC) riser and 17 feet of PVC screen (0.020-slot) to a depth of 20 feet bgs.  

No water was detected in SVE-1 via the water level meter prior to the test start. A 4-inch well 

extension with a reducing tee was connected to the top of SVE-1 with a Fernco coupling to allow 

for connection to the influent piping of the vacuum pump.  Initially, the regenerative blower was 

operated at an applied vacuum of 2.5 inHg (34 in. H20), measured at the top of SVE-1, for sixty 

minutes.  Extracted air flow rates were periodically measured with a TSI 9565 VelociCalc flow 

meter inserted in the SVE blower pipe connected to SVE-1.   

 

During the step test, the regenerative blower was adjusted to apply varied vacuums, beginning at 

2.5 inHg at the wellhead for one hour, and then increased to 3.5 inHg for one hour, then to 5.5 
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inHg for one hour, and then by fully closing the bleed valve and operating at maximum achievable 

vacuum (near 7 inHg) for an additional one hour.  

 

3.4    Pilot Test Results - SVE-1 

 

The February 21, 2019 SVE pilot test was performed on vertical SVE-1 for a total of five hours. 

Once the blower was in full operation and applying vacuum to SVE-1, step testing was performed 

up to the maximum achievable applied vacuum (near pump capacity at 7 inHg [95 inH2O]).  At 

this applied vacuum, the blower was extracting approximately 75 scfm from the subsurface around 

SVE-1.  To obtain the maximum vacuum level, all adjusting bleed valves were fully closed with 

no other air entries into the blower present.  Perched groundwater was entrained into SVE-1 to a 

depth of 19.31 feet below top of casing (TOC) beginning at the 5.5 inHg applied vacuum level but 

none was present in the extracted vapor.  

 

Eight of the observation wells responded to the extraction of vapor from SVE-1 at the initial 

applied vacuum level of 2.5 inH2O, with an observed significant vacuum influence (>0.10 inH2O). 

Vacuum responses increased substantially up to the applied vacuum of 5.5 in. H20.  Increasing the 

applied vacuum to 7 H20 did not significantly increase the response vacuum in the surrounding 

wells (Chart 1).   

 

A maximum response vacuum of >10 in H2O was recorded in MP-1 at a distance of 3 feet from 

SVE-1 (Table 2).  No significant vacuum response was observed in MW-3 and MW-4 due to a 

lack of open screened interval. Graphs were prepared for the resulting vacuum influences vs. 

distance from the extraction well (Chart 2).  The pneumatic ROI was estimated at 50 feet.   

 

Groundwater in the eight observation wells did not respond significantly to the application of any 

levels of vacuum to SVE-1 (Chart 3).   No mounding of greater than 0.2 feet was recorded in any 

of the observed wells. These results indicate that the use of SVE technology does not induce 

significant groundwater mounding when applied to SVE-1. No significant volumes of groundwater 

entered the extraction well or extracted vapor during the test; however, subsequent system design 

should include equipment to handle extracted groundwater in the vapor if it occurs.  

 

Based on PID measurements collected in the field, VOC concentrations were detected at high 

levels in the extracted vapor as the stepped vacuum levels were applied. Initial extracted VOC 

concentrations were very high at 1708 parts per million volume (ppmv). A maximum of 3,860 

ppmv was observed in the extracted vapor at a vacuum of 3.5 inHg.  

 

One influent vapor sample (pre-blower) was collected at the end of each SVE test step for 

laboratory analysis to determine the VOC content (in ppmv) of the extracted vapor.  A portable 

vacuum pump with the capability to apply 24 inHg of vacuum was used to collect the vapor 

sample from the extraction piping without bleed air influence.  The sample was collected by 

inserting a needle attached to a disposable syringe into the exhaust vapors of the portable vacuum 

pump. Once the syringe was filled, the collected vapor was discharged into a vacuum enhanced 

vial for transport to the lab.   

Vapor sampling procedures were followed according to Letterle’s SOP 35-1 for Remedial System 

Vapor Sampling. The vapor sampling kit consisted of a 38 cubic centimeter (cc) disposable 
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syringe, two pre-evacuated 22 cc glass vials with Teflon-lined septa, a disposable 22-gauge 

stainless steel needle, and a luer-type shut-off valve. Once collected, the gas samples in each vial 

were submitted to a laboratory, where they were analyzed by gas chromatography.  The vapor 

samples were analyzed for TPH.  

  

The laboratory results for the vapor sample indicated that TPH concentrations were detected at 

high levels during each step interval.  However, concentrations decreased from 2,000 ppmv during 

the initial step test on SVE-1, to a final concentration of 770 ppmv during the fourth step interval.  

 

3.5    SVE Pilot Test Results – SVE-1 and SVE-2 

 

Letterle performed the second phase of SVE pilot testing on February 21, 2019, operating 

extraction wells SVE-1 and SVE-2 in combination.  The 7.5 hp regenerative blower was connected 

to SVE-1 and SVE-2 for removal of subsurface vapor via two extraction hoses connected to a 

combination header which led to the SVE knockout (KO) tank and subsequent blower.  SVE well 

SVE-2 is constructed with three feet of 4-inch diameter PVC riser and 17 feet of PVC screen 

(0.020-slot) to a depth of 20 feet bgs.  No water was detected in SVE-2 using a water level meter 

prior to the test start.  A 4-inch K-packer with a reducing fitting was inserted into the top of SVE-2 

to allow for connection of the influent piping of the vacuum pump.  The regenerative blower was 

operated at the maximum attainable applied vacuum by the blower which started at 3.5 inHg (47.6 

inH20) at the top of SVE-1.   

 

After approximately two hours, the blower attained a vacuum of 4.0 inHg (54.4 inH20) during the 

pilot test at the top of SVE-1.  The vacuum resulted in an average vapor flow rate of approximately 

88 scfm from SVE-2, which corresponds to the manufacturer’s 7.5-hp vacuum pump performance 

curve of 212 scfm at 4 inHg. The flow from extraction well SVE-1 was estimated at near 124 scfm 

based on the blower manufacture performance curve.  A direct flow reading was not collected 

from SVE-1. At the end of the test, the vacuum to SVE-1 and SVE-2 was turned off and no 

accumulated groundwater could be measured in SVE-2.   

 

3.5.1    Hydraulic Response 

 

Groundwater in the eight observation wells did not significantly respond to the applied vacuum 

levels using SVE-1 and SVE-2 in combination.  Groundwater mounding (>0.2 feet) was not 

evident in any of the observed wells (Chart 4). The results indicate that the use of SVE technology 

does not induce significant groundwater mounding when applied to SVE-1 and SVE-2.  No 

significant volume of groundwater entered the extraction wells or extracted vapor during the test. 

However, subsequent system design should include equipment to handle extracted groundwater in 

the vapor if it should occur.  

 

3.5.2    Pneumatic Response 

 

A significant vacuum influence [>0.10 inches of water (inH2O)] was observed at all three monitor 

points and six monitor wells during the SVE pilot test at SVE-1 and SVE-2.  Based on transducer 

readings, groundwater levels at the start of the test decreased in MW-3 and MW-4 to a point which 

would allow for an open screened interval and subsequent subsurface airflow to produce a 
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response vacuum.  Open screened intervals were present in all monitoring points (MP-1 through 

MP-3) and monitoring wells (MW-1 through MW-6).  A vacuum response greater than 10 in. H20 

was evident in MP-1 through MP-3, MW-1, and MW-5.  The farthest monitor well exhibiting a 

vacuum response from the extraction wells was MW-5 (located 56 feet across the tank field, 

northeast of SVE-2), which had a vacuum response of >10 in. H2O at the end of the pilot test 

(Figure 2).   

 

Based on vacuum readings in the surrounding wells, a pneumatic ROI was calculated at 50 feet 

from extraction wells SVE-1 and SVE-2 (Chart 5), which is believed to be a result of subsurface 

vapor flow through the subsurface sand and gravel, with considerable flow through the backfill of 

the tankfield area.  ROI calculations are included in Appendix C. 

 

Field measurements of COC concentrations in the extracted vapor decreased as the test went on 

from 1836 ppmv (start of test) to 1257 ppmv (end of the test).  The laboratory results for the vapor 

sample indicated that TPH concentrations were reported near 220 ppmv throughout the test on 

SVE-1/SVE-2.  The analytical results for the vapor samples are summarized in Table 4. All 

laboratory reports are included in Appendix D. 

 

 

4.0     CRITICAL CRITERIA 

 

There are several key criterion and quantified value ranges that were expected during the pilot 

testing to ensure that the technology is technically feasible, the system will operate as planned, and 

the proposed clean-up schedule can be met. The criteria and value ranges include the following: 

 

1) The pneumatic ROI, as defined by an observed vacuum of 0.1 inH2O after stabilization of 

the readings, should be observed at a minimum distance of 20 feet from the existing SVE 

extraction points at two observation points located in different directions from the nearest 

test well.  

 

The pneumatic ROI indicates the ability to extract volatilized hydrocarbons from the soil pore 

spaces under applied vacuum.  The pneumatic ROI is calculated to determine the quantity and 

placement of recovery wells in a full-scale system design.  At a minimum distance of 20 feet, 

the number of recovery wells and corresponding extraction equipment sizes needed in the 

remedial design plan are generally considered economical.   

 

The pilot testing activities indicated a pneumatic ROI of 50 feet, which is greater than the 

required minimum of 20 feet.   

 

2) While applying vacuum to SVE-1 and SVE-2, a vacuum response of greater than 0.1 inH2O 

should be observed in all wells in the impacted soil area, including MP-1 through MP-3, and 

MW-1, which are within 20 feet of the nearest extraction well.   

 

When graphed, the resulting vacuum responses in the surrounding wells versus distance from 

the nearest extraction well should indicate a point on the graph that is a distance of at least 20 

feet from the nearest extraction well, with a vacuum level of 0.1 inH2O. 
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A significant vacuum response was recorded in all monitor points and wells, indicating that the 

geology in that area is permeable enough for subsurface air flow.  Monitor well MW-5, which 

is located the farthest distance from the SVE wells, indicated a response of >10 inH2O.  The 

pneumatic ROI was calculated at a distance of 50 feet from SVE-1 and SVE-2, which meets 

the criteria.  The existing extraction wells SVE-1 and SVE-2 are sufficient to remediate the 

site. 

 

3) The applied vacuum level during the SVE test should not result in groundwater table 

mounding. The groundwater mounding response, defined by an upwelling of groundwater 

of greater than 0.20 feet, should not be observed in any monitor well. 

 

Significant groundwater mounding (>0.2 feet) was not evident in any of the observed wells.  

Some minor upwelling of groundwater >0.10 feet was observed in several monitor wells.  

However, those wells are primarily located downgradient and have a smaller open screened 

interval.  High soil permeability in the vadose zone allowed this criteria to be met.  

 

4) To utilize SVE regenerative vacuum extraction technology, the maximum attainable applied 

vacuum measured at the extraction well should be less than 7 inHg, and the extracted vapor 

flow rate should be greater than 15.5 scfm when a sufficient ROI is generated.   

 

The minimum attainable vapor extraction rate should be greater than 15.5 scfm during the 

constant rate test, operating on two extraction wells with no added bleed air to ensure that site 

remediation can be completed within a reasonable timeframe.  At this rate, a minimum of three 

pore space volumes of vapor can be removed from the subsurface within the pneumatic ROI 

over a 24-hour period.  

 

Assuming a minimum pneumatic ROI of 20 feet is attainable, the dimensions of influence area 

would be 1,256 square feet (A=πr2) by 20 feet deep around the extraction well.  The 

corresponding pore space volume, assuming 30% porosity, equals 7,540 cubic feet 

(V=πr2h*0.3).  The time required to remove at least three pore volumes (3V) with one recovery 

well operating in the hydraulic ROI area at less than 15.5 scfm would be longer than 24 hours. 

Operating at a flow rate lower than 15.5 scfm would extend the timeframe to remedial action 

completion and would not be cost-effective.  In addition, this flow rate is also near the 

minimum capacity of adequate vacuum pumps operating at high applied vacuum levels.  Vapor 

flow rates less than the threshold of 15.5 scfm would indicate very tight geological subsurface 

conditions at the site and the need for a larger number of recovery wells placed at short 

intervals, larger vacuum equipment, and/or increased operational periods.   

 

Lower attainable vacuum levels tend to produce higher vapor flowrates.  Regenerative blowers 

were designed to operate at levels below 7 inHg and at higher vapor flow rates.  If the vacuum 

attained is higher than 7 inHg, then the subsurface will also demonstrate very low 

transmissivity, which would likely result in the need to consider other vacuum technologies.   

 

Pilot testing results indicated a design vacuum of approximately 5.5 inHg is attainable at the 

vacuum pump, based on the subsurface conditions in the vicinity of extraction well SVE-1. 
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The results are considered representative of conditions within the entire impacted area.  

Therefore, a regenerative blower is the appropriate vacuum equipment based on site 

conditions.  Air flow rates from SVE-1 were recorded at higher than 68 scfm at the 7 inHg 

level. Based on this data, the design of the appropriate regenerative blower will produce  

subsurface vapor extraction rates to create a sufficient pneumatic ROI (as indicated by the pilot 

test results).  Therefore, this key criterion has been met. 

 

5) The hydrocarbon recovery rate in the extracted vapor should be greater than 0.07 pounds 

per day, as calculated from the analytical results of the extracted vapor or field measured 

hydrocarbon levels. 

 

Based on current calculations, a total of 51 pounds of TPH are present within the unsaturated 

soil surrounding SVE-1 and SVE-2.  Therefore, a recovery rate of 0.07 pounds per day is 

needed to remove the existing contaminant level to 0 ppm within 2 years of system operation.  

Laboratory analysis of the extracted soil vapor collected during pilot testing should confirm 

that greater than 0.07 pounds/day of TPH can be extracted from the recovery wells.  

 

Pilot test results indicate that 17.16 pounds per day can be extracted from SVE-1 and SVE-2 in 

the vapor (considering the extracted vapor flow rate and analytical results from recovery well 

SVE-1 and SVE-2), which meets this criterion.  Pilot test results indicate that 19.26 pounds per 

day can be extracted from SVE-1 alone in the extracted vapor (considering the extracted vapor 

flow rate and analytical results from recovery well SVE-1, which meets this criterion. 

 

 

5.0     CONCLUSION  

 

An SVE pilot test was conducted at the site in order to design a remedial strategy to remove 

adsorbed-phase hydrocarbons in the unsaturated soil, which is located primarily between the 

dispensers and building at the site.  The following results were obtained during testing at SVE-1 

and SVE-2:  

 

•   The design vacuum, where the ROI can no longer be enhanced, is near 5.5 inHg.  An extraction 

flow rate of 88 scfm was obtained from SVE-1, with a corresponding flow rate of 6.26 scfm per 

foot of well screen.  

•    The calculated pneumatic ROI was approximately 50 feet.   

•    A total of 17.16 lbs. per day of TPH can be removed from the subsurface utilizing SVE-1 and 

SVE-2 in combination for recovery of subsurface vapors. 

•    No significant groundwater mounding was evident during pilot testing. 

•    The pneumatic ROI covers the entire impacted area and additional recovery wells may not be 

required at the site.  Extraction wells SVE-1 and SVE-2 can influence the remaining soil 

impact area with a conservative overlap to ensure complete coverage.  

•    TPH concentrations were detected in the field at high concentrations in the vapor stream during 

the test from both extraction wells. High concentrations of TPH hydrocarbons in the vapor 

stream were reported in the laboratory results.   
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The pilot test results indicated that utilizing low vacuum SVE technology on multiple recovery 

wells may be an effective and aggressive remediation strategy to reduce dissolved phase petroleum 

hydrocarbons in soil.  All critical criterion conditions were met, indicating the SVE technology is 

feasible, and will have a positive remedial effect on the impacts at the former Radhe Oil facility.   

 

The step test performed on SVE#1 revealed an accurate representation of the application of 

vacuum capabilities of the site.  Due to the location of SVE-1, and possibly the subsurface 

geology, the permeability is very high with a large response influence surrounding the vertical 

SVE well location. The entire impacted soil area at the site can be influenced by SVE-1 and SVE-2 

at an applied vacuum of 5.5 inH2O. The applied vacuum level revealed that the use of SVE will 

not mound the groundwater table and a significant capture of injected air is possible at distances of 

50 feet in the vicinity of the extraction well. This relates to a flow rate of 6.26 scfm per foot of 

SVE well. Since the SVE well is installed above the static groundwater table at the site, the 

potential to entrain perched groundwater entering the soil from the surface exists in non-paved 

areas, but it appears that the groundwater will be limited; however, system components should be 

installed to deal with small amounts of entrained groundwater should static groundwater levels rise 

at the site.  

 

 

 



 

 

 

 

 

 

 

 

 

 

 

TABLES 



Monitor Well
Depth to Screen 

(feet)

Length of 

Screen (feet)

Screen 

Interval        

(feet bgs)

Static Depth to 

Water Prior to 

Test (feet)

Exposed 

Screen (feet) 

Screen in Saturated 

Zone (feet)

MW-1 20 10.00 20-30 22.60 2.60 7.40

MW-2 20 10.00 20-30 22.10 2.10 7.90

MW-3 20 10.00 20-30 20.67 0.67 9.33

MW-4 20 10.00 20-30 19.47 0.00 10.00

MW-5 20 10.00 20-30 23.75 3.75 6.25

MW-6 10 15.00 10-25 15.75 5.75 9.25

MP-1 3 17.00 3-20 NM - -

MP-2 3 17.00 3-20 NM - -

MP-3 3 17.00 3-20 NM - -

SVE-1 3 17.00 3-20 none 17.00 0.00
SVE-2 3 17.00 3-20 NM - -

Notes:

feet bgs - feet below ground surface

NM - Not Measured

SVE Test on SVE-1 and SVE-2 
2/15/2019

TABLE 1

PILOT TEST STATIC GROUNDWATER ELEVATIONS

222 Buffalo Street

Superior - Radhe Oil

Freeport, Pennsylvania  16229



Observation Well I.D.
Distance from SVE-1 

(feet)

     Vacuum at Observation Well 

(inH2O) with SVE-1 During 

SVE Test @ 95 inH2O, 75 scfm

MW-1 5 8.60

MW-2 23 5.00

MW-3 43.0 0.02

MW-4 41.0 0.02

MW-5 65 6.00

MW-6 44.0 0.72

MP-1 6 >10

MP-2 29 6.40

MP-3 26 5.50

SVE-2 17 1.60

Observation Well I.D.
Closest Distance from 

SVE-1 or SVE-2 (feet)

     Vacuum at Observation Well 

(inH2O) with SVE-1 and SVE-2 

During SVE Test @ 54.4 

inH2O, 212 scfm

MW-1 5 >10

MW-2 23 7.20

MW-3 41.0 0.20

MW-4 41.0 0.10

MW-5 56 >10

MW-6 44.0 1.10

MP-1 6 >10

MP-2 16 >10

MP-3 18 >10

Notes:

(inH2O) - inches of water vacuum

scfm - standard cubic feet per minute

gpm - gallons per minute

NM - not measured

2.22.19

SVE Test on SVE-1 & SVE-2

Freeport, Pennsylvania 16229

SVE Test on SVE-1

TABLE 2

PILOT TEST VACUUM INFLUENCE READINGS

Superior - Radhe Oil

222 Buffalo Street

2.21.19



Recovery well
AttainedVac. At 

Wellhead(inH2O)

Estimated 

Pneumatic Radius of 

Influence (feet)

Field PID Hydrocarbon 

Concentration (ppm)

Water Table 

Elevation 

Change (feet)

Vapor 

Flow 

(scfm)

SVE-1 95.0 50.00 3860.0 <0.2 75.0

SVE-1/SVE-2 54.4 50.00 1257 <0.2 212

Notes:

NA - Not Analyzed

in Hg - inches of mercury

scfm - standard cubic feet per minute

gpm - gallons per minute

SVE Test on SVE-1 & SVE-2

TABLE 3

 PILOT TEST SUMMARY

Superior - Radhe Oil

222 Buffalo Street

Freeport, Pennsylvania 16229

2.22.2019



Extraction Well
  TPH C4-C12                                                                

(ppmv)

SVE -1 Start 2,000.0

SVE-1 Stage 2 1,300.0

SVE-1 Stage 3 970.0

SVE-1 Stage 4 770.0

SVE-1/SVE-2 Start 210.0

SVE-SVE-2 Stage 2 230.0

SVE-1/SVE -2 Stage 3 220.0

Notes:

ppmv - parts per million by volume

VEGE Test on SVE-1 & SVE-1/SVE-2

Freeport, PA 16229

2/21/2019   2/22/19

TABLE 4

PILOT TEST SOIL VAPOR QUALITY ANALYTICAL RESULTS

Superior Radhe Oil

222 Buffalo Street
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5.5 inHg/8.5 inH20 response

MP-3

2.5 inHg/2.0 inH20 response
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CHART 1

SVE RESPONSE VACUUM- SVE-1

February 21, 2019

Superior Radhe Oil

222 Buffalo Street

Freeport, Pennsylvania  16229

Design Vacuum 5.5 inHg
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CHART 2

RESPONSE VACUUM VS. DISTANCE FROM EXTRACTION WELL SVE-1

Radhe Oil

Freeport, Pennsylvania
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CHART 3

TRANSDUCER RECORDED GROUNDWATER DRAWDOWN VS TIME

RADHE PILOT TEST - FEBRUARY 21 - FEBRUARY 22, 2019
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CHART 5

SVE PNEUMATIC RADIUS OF INFLUENCE - SVE-1/SVE-2

February 22, 2019

Superior Radhe Oil

222 Buffalo Street

Freeport, Pennsylvania  16229

Radius of influence

Pneumatic ROI = 50 feet
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Boring Logs 
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0 Concrete
CH: Soft, brown, some gravel,
moist, FAT CLAY WITH
GRAVEL

CH: Firm, brown, sandy,
some gravel, dry, SANDY
FAT CLAY WITH GRAVEL

CH: Firm, brown, dry, *damp
around 16', FAT CLAY

SP: Loose, brown, some gray,
some clay, gravelly, moist,
POORLY GRADED SAND
WITH CLAY AND GRAVEL

Borehole terminated @ 20'
bgs

Bentonite
Chip Seal

Schedule 40
PVC Casing

Sand Pack
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PVC Screen
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PVC End Cap

Traffic Rated
Steel Manhole

Cover
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101 SB-15/MP-1

Project:

Location:

Client:

Drill Date:

Superior-Radhe Oil

222 Buffalo Street, Freeport, PA 16229

Superior Petroleum Company

SVE-Well

December 12, 2018

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Well Diameter:

Casing Length:

Screen Length:

Screen Slot Size:

Surface Elevation:

Casing Elevation:

Depth to Water - Static:

Gauging Date:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

20 feet

8.25"

Hollow Stem Auger, CME-55

Chatfield Drilling, Inc.

Jordan Packard

2-inch

3 feet

17 feet

0.020" slot

NA

NA

Dry

12/31/18
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0 ASPHALT
CONCRETE
CL: Sandy lean clay, both
brown and gray coloration
present, coarse-grained sand

CL:  Lean clay, gray, moisture
observed, petroleum odor
noted

CL: Sandy lean clay, gray and
brown coloration, petroleum
odor noted

CL: Sandy lean clay (gray),
strong petroleum odor noted,
moist

GP/GC: Gravelly lean clay
(gray), slightly moist,
petroleum odor noted,
sandstone cobbles present

SANDSTONE: Weathered
sandstone ranging in size
from granules to cobbles

Borehole Terminated @ 20'
bgs

Bentonite
Chip Seal

Schedule 40
PVC Casing

Sand Pack

Schedule 40
PVC Screen

Schedule 40
PVC End Cap

Traffic Rated
Steel Manhole

Cover
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Diameter
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101 SB-13/MP-2

Project:

Location:

Client:

Drill Date:

Superior-Radhe Oil

222 Buffalo Street, Freeport, PA 16229

Superior Petroleum Company

SVE-Well

December 12, 2018

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Well Diameter:

Casing Length:

Screen Length:

Screen Slot Size:

Surface Elevation:

Casing Elevation:

Depth to Water - Static:

Gauging Date:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

20 feet

8.25"

Hollow Stem Auger, CME-55

Chatfield Drilling, Inc.

Jordan Packard

2-inch

3 feet

17 feet

0.020" slot

NA

NA

Dry

12/31/18
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CONCRETE
CL: Lean clay with sand, gray
with some brown,
coarse-grained sand

CL:  Sandly lean clay (gray),
petroleum odor

CL: Gravelly lean clay,
sandstone fragments
observed

CL: Sandy lean clay (gray),
brown and red streaking,
sandstone fragments present

CL: Gravelly lean clay
(brown), red streaking,
sandstone fragments

CL: Sandy lean clay, mainly
brown with some gray,
coarse-grained sand,
petroleum odor

CL:Gravelly lean clay, light
brown coloration, sandstone
fragments, petroleum odor

GP/GC: Gravelly clay,
abundant sandstone
(granules and cobbles)

Borehole Terminated @ 20'

Bentonite
Chip Seal

Schedule 40
PVC Casing

Sand Pack

Schedule 40
PVC Screen

Schedule 40
PVC End Cap

Traffic Rated
Steel Manhole

Cover
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101 SB-19/MP-3

Project:

Location:

Client:

Drill Date:

Superior-Radhe Oil

222 Buffalo Street, Freeport, PA 16229

Superior Petroleum Company

SVE-Well

December 17, 2018

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Well Diameter:

Casing Length:

Screen Length:

Screen Slot Size:

Surface Elevation:

Casing Elevation:

Depth to Water - Static:

Gauging Date:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

20 feet

8.25"

Hollow Stem Auger, CME-55

Chatfield Drilling, Inc.

Jordan Packard

2-inch

3 feet

17 feet

0.020" slot

NA

NA

Dry

12/31/18
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CONCRETE
CL: Sandy lean clay, gray

CL:  Gravelly lean clay (gray),
gravel and sand, some brown
clay, coarse-grained

CL: Lean clay with sandstone
fragments

CL: Lean clay with sandstone
fragments and red weathered
shale granules

CL: Lean clay with
coarse-grained sand, some
red streaking, petroleum odor

CL: Lean clay with
coarse-grained sand,
petroleum odor

CL: Lean clay with sandstone
fragments

GP/GC: Combination of
brown lean clay and
sandstone fragments

Borehole Terminated @ 20'
bgs

Bentonite
Chip Seal

Schedule 40
PVC Casing

Sand Pack

Schedule 40
PVC Screen

Schedule 40
PVC End Cap

Traffic Rated
Steel Manhole

Cover
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101 SB-20/SVE-1

Project:

Location:

Client:

Drill Date:

Superior-Radhe Oil

222 Buffalo Street, Freeport, PA 16229

Superior Petroleum Company

SVE-Well

December 13, 2018

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Well Diameter:

Casing Length:

Screen Length:

Screen Slot Size:

Surface Elevation:

Casing Elevation:

Depth to Water - Static:

Gauging Date:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

20 feet

10.25"

Hollow Stem Auger, CME-55

Chatfield Drilling, Inc.

Jordan Packard

4-inch

3 feet

17 feet

0.020" slot

NA

NA

Dry

12/31/18



21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0 ASPHALT
CONCRETE
CL: Sandy lean clay, gray

CL:  Gravelly lean clay (gray),
gravel and sand, some brown
clay, coarse-grained

CL: Lean clay with sandstone
fragments

CL: Lean clay with sandstone
fragments and red weathered
shale granules

CL: Lean clay with
coarse-grained sand, some
red streaking, petroleum odor

CL: Lean clay with
coarse-grained sand,
petroleum odor

CL: Lean clay with sandstone
fragments

GP/GC: Combination of
brown lean clay and
sandstone fragments

Borehole Terminated @ 20'
bgs

Bentonite
Chip Seal

Schedule 40
PVC Casing

Sand Pack

Schedule 40
PVC Screen

Schedule 40
PVC End Cap

Traffic Rated
Steel Manhole

Cover

10.25-inch
Diameter
Borehole
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DESCRIPTION WELL CONSTRUCTION
DETAILS
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Letterle & Associates, Inc.
2859 Oxford Boulevard

Allison Park, Pennsylvania 15101 SB-17/SVE-2

Project:

Location:

Client:

Drill Date:

Superior-Radhe Oil

222 Buffalo Street, Freeport, PA 16229

Superior Petroleum Company

SVE-Well

December 17, 2018

Total Depth:

Borehole Diameter:

Drill Method:

Drilled By:

Logged By:

Well Diameter:

Casing Length:

Screen Length:

Screen Slot Size:

Surface Elevation:

Casing Elevation:

Depth to Water - Static:

Gauging Date:

1 of 1Sheet:* Sample Submitted for Laboratory Analysis

20 feet

10.25"

Hollow Stem Auger, CME-55

Chatfield Drilling, Inc.

Jordan Packard

4-inch

3 feet

17 feet

0.020" slot

NA

NA

Dry

12/31/18



 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

 

Event Summary Sheets 

SVE Pilot Test Data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SITE: Superior Radhe TEST START TIME: 9:40

DATE: 2.21.19 TEST FINISH TIME: 14:15

EXTRACTION WELL: SVE-1 ELAPSED TIME: 270 minutes (4.5 hrs)

GROUNDWATER GAUGING DATA

ELAPSED TIME (IN HRS.)

Total

9:15 10:15 11:15 12:15 1:15 2:15 Drawdown

Initial DTW SVE-1 none none none 18.1 16.9 19.31
Applied Vac (inHg) 2.5 3.5 3.5 5.5 7.0 3.5
Applied Vac (inH20) 34 47.6 47.6 74.8 95.2 47.6
PID 1,708 3,860 1,160 1,132 1,262 2,418
SVE-1Airflow (scfm) 20.1 22.4 43.2 88 68 7.7
Bleed Airflow (scfm) 250 194 57 7

Manufacturer Airflow 270 237 237 145 75 237

SOIL VAPOR GAUGING DATA NOTES:

ELAPSED TIME (IN HRS.) TIME

Distance From Initial Groundwater Sample:

Well 9:40 10:40 11:40 12:40 13:40 14:15 Recovery Well Final Groundwater Sample: 

MW-1 2.00 4.20 5.60 8.50 8.60 1.50

MW-2 1.10 2.70 4.00 5.00 5.00 1.60 Initial Vapor Sample:

MW-3 0.00 0.04 0.00 0.02 0.02 0.00 Final Vapor Sample:

MW-4 0.00 0.04 0.00 0.02 0.02 0.00

MW-5 1.20 2.20 3.50 4.10 6.00 1.00 Drop tube length (from TOC)  ___________

MW-6 0.40 0.70 0.90 0.78 0.72 0.3.0

SVE-2 0.21 0.50 1.00 1.40 1.60 0.30

MP-1 -- -- 5.70 9.40 >10 2.60

MP-2 -- -- 3.50 6.00 6.40 1.20

MP-3 -- -- 3.40 5.20 5.50 1.00

PILOT TEST SUMMARY



SITE: Superior Radhe TEST START TIME: 7:40

DATE: 2.22.19 TEST FINISH TIME: 9:40

EXTRACTION WELL: SVE-1 and SVE-2 ELAPSED TIME: 2 hours

GROUNDWATER GAUGING DATA

ELAPSED TIME (IN HRS.)

Total

7:40 8:40 9:40 Drawdown

Initial DTW SVE-2 none none none
Applied Vac (Hg) 3.5 4.25 4.00
Applied Vac (inH20) 47.6 57.8 54.40
PID 213 295 302
Airflow SVE-2 (scfm) 80 92 88
Airflow SVE-1 (scfm) 157 118 125
TOTAL PID 1,836 1,088 1,257
Bleed Flowrate 0 0 0

Manufacturer Flowrate 237 210 213

Totalizer

SOIL VAPOR GAUGING DATA

ELAPSED TIME (IN HRS.) TIME

Initial Groundwater Sample:

Well 7:40 8:40 9:40 Final Groundwater Sample: 

MW-1 >10 >10 >10

MW-2 6.40 7.10 7.20 Initial Vapor Sample:

MW-3 0.30 0.20 0.02 Final Vapor Sample:

MW-4 0.08 0.15 0.10

MW-5 >10 >10 >10 Drop tube length (from TOC)  ___________

MW-6 1.00 1.10 1.10

SVE-2

MP-1 >10 >10 >10

MP-2 >10 >10 >10

MP-3 >10 >10 >10

PILOT TEST SUMMARY



 

 

 

 

 

 

 

 

 

APPENDIX C 

 

Hydrocarbon Removal Calculations 

Radius of Influence Calculations 



VAPOR-PHASE HYDROCARBON REMOVAL CALCULATIONS

SVE-1/SVE-2 Test Radhe Oil

Convert vapor concentration in ppmv to g/m
3
 using the following equation:

Concentration in mg/m3 = (Concentration in ppmv)*(MW)/[(0.08206)* (273.15 + °C)] 

where:

ppmv = ppm by volume (i.e., volume of gaseous concentration per 106 volumes of vapor) 

mg/m3 = milligrams of gaseous concentration per cubic meter of vapor 

MW = molecular weight of the chemical (g/mol) 

°C = vapor temperature in degrees Celsius 

0.08206 = universal gas constant (L atm K-1 mol-1) 

Calculation for removal at the end of the pilot test:

PPMV conversion to g/m
3
:

Enter the reported analytical concentration of TPH from the lab results:

=
220 ppm(v)

Concentration of TPH in mg/m3 = 

220 ppm(v)*100g/mol/(0.08206*(273.15 + 25))

899.20 mg/m3

Vapor Concentration = 0.90 g/m3 C4-C12

Mass Removed [lb/day] = Vapor Concentration [g/m
3
] * Vapor Flow Rate [scfm] 

       * |Conversion Factor| 

Enter Vapor Flow Rate = 212 scfm

= 0.90 g/m3  * 23.4 scfm * |0.09 lb/day/g/m3 scfm|

= 17.16 lb/day

Calculate the mass removal during SVE-1/SVE-2  = 17.16 lb/day

Calculate the mass removal during SVE-1 Step 1  

Enter the reported TPH concentration 2000 ppm(v)

Enter the flowrate 20.10 scfm

Concentration of TPH in g/m3 = 8.17455 g/m3

Calculated mass removal during AS Step 1 =   14.79 lb/day

Calculate the mass removal during SVE-1 Step 2 

Enter the reported TPH concentration 1300 ppm(v)

Enter the flowrate 43.20 scfm

Concentration of TPH in g/m3 = 5.31346 g/m3

Calculated mass removal during AS Step 2 =  20.66 lb/day



Calculate the mass removal during SVE-1 Step 3 

Enter the reported TPH concentration 970 ppm(v)

Enter the flowrate 88.00 scfm

Concentration of TPH in g/m3 = 3.96466 g/m3

Calculated mass removal during AS Step 3 =  31.40 lb/day



SOIL VAPOR EXTRACTION  DARCY & RADIUS OF INFLUENCE  

CALCULATIONS FOR SVE-1/SVE-2

Radhe Oil

222 Buffalo Street

Freeport, Pennsylvania

CALCULATION  OF  SOIL  PERMEABILITY  AND THEORETICAL  RADIUS  OF  INFLUENCE

Determination of soil permeability (k) in darcys:

The governing equation
1
 is: k =       Q * u * ln(Rw/Ro)

H * pi * Pw[1-(Po/Pw)2] (1)

Where: Q = air flow at the extraction well
2
 (cm3/sec)

u = viscosity of air in centipoise

Rw = radius of extraction well (cm)

Ro = distance to observation well (cm)

H = height of screen affected by  applied vacuum (cm)

Pw = pressure at the extraction well (atm)

Po = pressure at the observation well (atm)

1 - As  described  by  P. C. Johnson et al,  Groundwater, Vol. 28, No. 3, May-June 1990   

2 - Johnson's equation requires air flow in  actual, not standard conditions.  Field measurements are reported in standard cubic feet

     per minute (scfm).  Thus for the calculation of k, the soil permeability, it is necessary to convert to actual cubic feet per minute (acfm):

Q (acfm) = Q (scfm) /      391.95 "H2O - Applied Vacuum ("H2O)

391.95 "H2O (2)

 SVE-1/SVE-2 Pilot Test 1:

Observation Point 1:  

Enter the Test Date: February 22, 2019

Enter the Extraction Points: SVE-1/SVE-2

Enter the Observation Point: MW-6

Enter the Screened Interval At Extraction Point: 3' - 20'

Enter the Depth To Water At Extraction Point: 20' 

Test Data Representative of Steady-State Conditions:  

Enter Flowrate Q = 212 scfm

Calculated Q in ACFM = 246.166198 acfm = 116177.508 cm3/sec

u = 0.018 Centipoise = 0.018 centipoise

Enter Rw = 0.167 feet = 5.080 cm

Enter Ro = 44 feet = 1341.120 cm

Enter H = 5.75 feet = 175.260 cm

Enter the Vacuum at the Extraction Well = 4.0 inches-mercury

Calculated Vacuum at the Extraction Well = 54.4 inches-H2O = 0.8663 atm

Enter the Vacuum at the Observation Well = 1.1 inches-H2O = 0.9973 atm

Given the above conditions, the permeability of the formation is:

Calculated k = 75.21 Darcy

SVE Pilot Test ROI Calc SVE-1SVE-2 Page 1



Determination of the distance, Ri, to a vacuum of 0.1 inches H2O:

The governing equation
3
 is: Po = Pw[1+(1-(Pi/Pw)2)*ln(Ro/Rw)/ln(Rw/Ri)]1/2 (3)

Where: Ri = radial extent of vacuum influence (ft)

Pi = pressure at the radial extent of vacuum influence (inches H2O)

3 - As  described  by  P. C. Johnson et al,  Groundwater, Vol. 28, No. 3, May-June 1990   

Rearranging Equation (3) and solving for Ri results in the following:

  Ri= Rw(Ro/Rw) ^ -[(1-(Pi/Pw)
2 

)/((Po/Pw)
2
-1)] (4)

Solving Equation (4) for the conditions summarized above results in the following value of Ri:

Calculated ROI = 49.3 ft.

SVE-1/SVE-2 Pilot Test 1:

Observation Point 2:

Enter the Test Date: February 22, 2019

Enter the Extraction Points: SVE-1/SVE-2

Enter the Observation Point: MW-2

Enter the Screened Interval At Extraction Point: 3' - 20'

Enter the Depth To Water At Extraction Point: 20' 

Test Data Representative of Steady-State Conditions:  

Q = 212 scfm

Q = 246.166198 acfm = 116177.508 cm3/sec

u = 0.018 Centipoise = 0.018 centipoise

Rw = 0.167 feet = 5.090 cm

Ro = 23 feet = 701.040 cm

H = 2.1 feet = 64.008 cm

Enter the Vacuum at the Extraction Well = 4.0 inches-mercury

Calculated Vacuum at the Extraction Well = 54.4 inches-H2O = 0.8663 atm

Vacuum at MW-2 = 7.2 inches-H2O = 0.9823 atm

Given the above conditions, the permeability of the formation is:

Calculated k = 207.08 Darcy

Determination of the distance, Ri, to a vacuum of 0.1 inches H2O:

Calculated ROI = 51.0 ft.

Calculate the ROI for SVE Pilot Test SVE-1/SVE-2

ROI equals the average = 50.164109 feet

SVE Pilot Test ROI Calc SVE-1SVE-2 Page 2
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Pilot Test Laboratory Analytical Data 



Pace Analytical Energy Services LLC

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

Report ID: 29559 - 1142848 Page 1 of 14

Eric Itle
Letterle & Associates
2859 Oxford Blvd.
Allison Park, PA  15101

March 8, 2019

RE:
Pace  Workorder:

RADHE OIL / 597

Dear Eric Itle:

29559

Enclosed are the analytical results for sample(s) received by the laboratory on Monday, February 25, 2019.
Results reported herein conform to the most current NELAC standards, where applicable, unless otherwise
narrated in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Enclosures

Ruth Welsh            03/08/2019
Ruth.Welsh@pacelabs.com

Total Number of Pages ____
As a valued client we would appreciate your comments on our service.

Please email PAESfeedback@pacelabs.com.

Customer Service Representative

220 William Pitt Way
Pittsburgh, PA 15238

Phone: (412) 826-5245
Fax: (412) 826-3433

without the written consent of Pace Analytical Energy Services LLC.

15



Pace Analytical Energy Services LLC

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

Report ID: 29559 - 1142848 Page 2 of 14

LABORATORY ACCREDITATIONS & CERTIFICATIONS

Pennsylvania Department of Environmental Protection, Bureau of Laboratories
02-00538
NELAP Non-Potable Water

Accreditor:
Accreditation ID:
Scope:

West Virginia Department of Environmental Protection, Division of Water and Waste
Management
395
Non-Potable Water

Accreditor:

Accreditation ID:
Scope:

South Carolina Department of Health and Environmental Control, Office of Environmental
Laboratory Certification
89009003
Clean Water Act (CWA);  Resource Conservation and Recovery Act (RCRA)

Accreditor:

Accreditation ID:
Scope:

State of Virginia
460201
Non-Potable Water

Accreditor:
Accreditation ID:
Scope:

NELAP: New Jersey, Department of Environmental Protection
PA026
Non-Potable Water

Accreditor:
Accreditation ID:
Scope:

NELAP:  New York, Department of  Health Wadsworth Center
11815
Non-Potable Water

Accreditor:
Accreditation ID:
Scope:

State of Connecticut, Department of Public Health, Division of Environmental Health
PH-0263
Clean Water Act (CWA)  Resource Conservation and Recovery Act (RCRA)

Accreditor:
Accreditation ID:
Scope:

NELAP: Texas, Commission on Environmental Quality
T104704453-09-TX
Non-Potable Water

Accreditor:
Accreditation ID:
Scope:

State of New Hampshire
299409
Non-potable water

Accreditor:
Accreditation ID:
Scope:

State of Georgia
Chapter 391-3-26
As per the Georgia EPD Rules and Regulations for Commercial Laboratories, PAES is
accredited by the Pennsylvania Department of Environmental Protection Bureau of
Laboratories under the National Environmental Laboratory Approval Program (NELAC).

Accreditor:
Accreditation ID:
Scope:

220 William Pitt Way
Pittsburgh, PA 15238

Phone: (412) 826-5245
Fax: (412) 826-3433

without the written consent of Pace Analytical Energy Services LLC.



Pace Analytical Energy Services LLC

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

Report ID: 29559 - 1142848 Page 3 of 14

SAMPLE SUMMARY

Workorder: 29559 RADHE OIL / 597

Lab ID Sample ID Matrix Date Collected Date Received

295590001 SVE-1 START Vapor 2/21/2019 09:30 2/25/2019 09:00

295590002 SVE-1 STAGE 2 Vapor 2/21/2019 10:30 2/25/2019 09:00

295590003 SVE-1 STAGE 3 Vapor 2/21/2019 11:30 2/25/2019 09:00

295590004 SVE-1 STAGE 4 Vapor 2/21/2019 12:30 2/25/2019 09:00

295590005 SVE-2 START Vapor 2/22/2019 07:40 2/25/2019 09:00

295590006 SVE-2 STAGE 2 Vapor 2/22/2019 08:40 2/25/2019 09:00

295590007 SVE-2 STAGE 3 Vapor 2/22/2019 09:40 2/25/2019 09:00

220 William Pitt Way
Pittsburgh, PA 15238

Phone: (412) 826-5245
Fax: (412) 826-3433

without the written consent of Pace Analytical Energy Services LLC.



Pace Analytical Energy Services LLC

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

Report ID: 29559 - 1142848 Page 4 of 14

ANALYTICAL RESULTS

Workorder: 29559 RADHE OIL / 597

2/25/2019 09:00

SVE-1 START

Matrix: Vapor

RegLmtParameters

Lab ID:

Sample ID:

RegLmt

295590001

Results Units PQL DF ByAnalyzedMDL Qualifiers

Date Collected:

Date Received:

2/21/2019 09:30

RISK - PAES
Analysis Desc: AM4.02 Vapors Analytical Method: AM4.02 Vapors

Total TPH C4-C12 2000 ppmv 0.70 1 2/26/2019 21:52 BW n

220 William Pitt Way
Pittsburgh, PA 15238

Phone: (412) 826-5245
Fax: (412) 826-3433

without the written consent of Pace Analytical Energy Services LLC.



Pace Analytical Energy Services LLC

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

Report ID: 29559 - 1142848 Page 5 of 14

ANALYTICAL RESULTS

Workorder: 29559 RADHE OIL / 597

2/25/2019 09:00

SVE-1 STAGE 2

Matrix: Vapor

RegLmtParameters

Lab ID:

Sample ID:

RegLmt

295590002

Results Units PQL DF ByAnalyzedMDL Qualifiers

Date Collected:

Date Received:

2/21/2019 10:30

RISK - PAES
Analysis Desc: AM4.02 Vapors Analytical Method: AM4.02 Vapors

Total TPH C4-C12 1300 ppmv 0.70 1 2/26/2019 22:58 BW n

220 William Pitt Way
Pittsburgh, PA 15238

Phone: (412) 826-5245
Fax: (412) 826-3433

without the written consent of Pace Analytical Energy Services LLC.



Pace Analytical Energy Services LLC

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

Report ID: 29559 - 1142848 Page 6 of 14

ANALYTICAL RESULTS

Workorder: 29559 RADHE OIL / 597

2/25/2019 09:00

SVE-1 STAGE 3

Matrix: Vapor

RegLmtParameters

Lab ID:

Sample ID:

RegLmt

295590003

Results Units PQL DF ByAnalyzedMDL Qualifiers

Date Collected:

Date Received:

2/21/2019 11:30

RISK - PAES
Analysis Desc: AM4.02 Vapors Analytical Method: AM4.02 Vapors

Total TPH C4-C12 970 ppmv 0.70 1 2/27/2019 00:05 BW n

220 William Pitt Way
Pittsburgh, PA 15238

Phone: (412) 826-5245
Fax: (412) 826-3433

without the written consent of Pace Analytical Energy Services LLC.



Pace Analytical Energy Services LLC

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

Report ID: 29559 - 1142848 Page 7 of 14

ANALYTICAL RESULTS

Workorder: 29559 RADHE OIL / 597

2/25/2019 09:00

SVE-1 STAGE 4

Matrix: Vapor

RegLmtParameters

Lab ID:

Sample ID:

RegLmt

295590004

Results Units PQL DF ByAnalyzedMDL Qualifiers

Date Collected:

Date Received:

2/21/2019 12:30

RISK - PAES
Analysis Desc: AM4.02 Vapors Analytical Method: AM4.02 Vapors

Total TPH C4-C12 770 ppmv 0.70 1 2/27/2019 01:12 BW n

220 William Pitt Way
Pittsburgh, PA 15238

Phone: (412) 826-5245
Fax: (412) 826-3433

without the written consent of Pace Analytical Energy Services LLC.



Pace Analytical Energy Services LLC

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

Report ID: 29559 - 1142848 Page 8 of 14

ANALYTICAL RESULTS

Workorder: 29559 RADHE OIL / 597

2/25/2019 09:00

SVE-2 START

Matrix: Vapor

RegLmtParameters

Lab ID:

Sample ID:

RegLmt

295590005

Results Units PQL DF ByAnalyzedMDL Qualifiers

Date Collected:

Date Received:

2/22/2019 07:40

RISK - PAES
Analysis Desc: AM4.02 Vapors Analytical Method: AM4.02 Vapors

Total TPH C4-C12 210 ppmv 0.70 1 2/27/2019 02:18 BW n

220 William Pitt Way
Pittsburgh, PA 15238

Phone: (412) 826-5245
Fax: (412) 826-3433

without the written consent of Pace Analytical Energy Services LLC.



Pace Analytical Energy Services LLC

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

Report ID: 29559 - 1142848 Page 9 of 14

ANALYTICAL RESULTS

Workorder: 29559 RADHE OIL / 597

2/25/2019 09:00

SVE-2 STAGE 2

Matrix: Vapor

RegLmtParameters

Lab ID:

Sample ID:

RegLmt

295590006

Results Units PQL DF ByAnalyzedMDL Qualifiers

Date Collected:

Date Received:

2/22/2019 08:40

RISK - PAES
Analysis Desc: AM4.02 Vapors Analytical Method: AM4.02 Vapors

Total TPH C4-C12 230 ppmv 0.70 1 2/27/2019 03:26 BW n

220 William Pitt Way
Pittsburgh, PA 15238

Phone: (412) 826-5245
Fax: (412) 826-3433

without the written consent of Pace Analytical Energy Services LLC.



Pace Analytical Energy Services LLC

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

Report ID: 29559 - 1142848 Page 10 of 14

ANALYTICAL RESULTS

Workorder: 29559 RADHE OIL / 597

2/25/2019 09:00

SVE-2 STAGE 3

Matrix: Vapor

RegLmtParameters

Lab ID:

Sample ID:

RegLmt

295590007

Results Units PQL DF ByAnalyzedMDL Qualifiers

Date Collected:

Date Received:

2/22/2019 09:40

RISK - PAES
Analysis Desc: AM4.02 Vapors Analytical Method: AM4.02 Vapors

Total TPH C4-C12 220 ppmv 0.70 1 2/27/2019 04:32 BW n

220 William Pitt Way
Pittsburgh, PA 15238

Phone: (412) 826-5245
Fax: (412) 826-3433

without the written consent of Pace Analytical Energy Services LLC.



Pace Analytical Energy Services LLC

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

Report ID: 29559 - 1142848 Page 11 of 14

ANALYTICAL RESULTS QUALIFIERS

Workorder: 29559 RADHE OIL / 597

DEFINITIONS/QUALIFIERS

U

J

Indicates the compound was analyzed for, but not detected at or above the noted concentration.

Estimated concentration greater than the set method detection limit (MDL) and less than the set reporting limit (PQL).

MDL Method Detection Limit.  Can be used synonymously with LOD; Limit Of Detection.

PQL Practical Quanitation Limit.  Can be used synonymously with LOQ; Limit Of Quantitation.

ND Not detected at or above reporting limit.

DF Dilution Factor.

S Surrogate.

RPD Relative Percent Difference.

% Rec Percent Recovery.

The laboratory does not hold NELAP/TNI accreditation for this method or analyte.n

220 William Pitt Way
Pittsburgh, PA 15238

Phone: (412) 826-5245
Fax: (412) 826-3433

without the written consent of Pace Analytical Energy Services LLC.



Pace Analytical Energy Services LLC

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

Report ID: 29559 - 1142848 Page 12 of 14

QUALITY CONTROL DATA

Workorder: 29559 RADHE OIL / 597

QC Batch:

QC Batch Method:

VAP/2145

AM4.02 Vapors

Analysis Method: AM4.02 Vapors

Associated Lab Samples: 295590001, 295590002, 295590003, 295590004, 295590005, 295590006, 295590007

METHOD BLANK: 59914

Parameter Units Result
Blank

Limit
Reporting

Qualifiers

RISK
Total TPH C4-C12 <0.70ppmv 0.70 n

LABORATORY CONTROL SAMPLE & LCSD:

Parameter Units Conc.
Spike

Result
LCS

59915 59916

LCSD
Result % Rec

LCS LCSD
% Rec

% Rec
Limit RPD RPD

Max
Qualifiers

RISK
Total TPH C4-C12 ppmv <0.70 n<0.70 0

220 William Pitt Way
Pittsburgh, PA 15238

Phone: (412) 826-5245
Fax: (412) 826-3433

without the written consent of Pace Analytical Energy Services LLC.



Pace Analytical Energy Services LLC

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

Report ID: 29559 - 1142848 Page 13 of 14

QUALITY CONTROL DATA QUALIFIERS

Workorder: 29559 RADHE OIL / 597

QUALITY CONTROL PARAMETER QUALIFIERS

The laboratory does not hold NELAP/TNI accreditation for this method or analyte.n

220 William Pitt Way
Pittsburgh, PA 15238

Phone: (412) 826-5245
Fax: (412) 826-3433

without the written consent of Pace Analytical Energy Services LLC.



Pace Analytical Energy Services LLC

CERTIFICATE OF ANALYSIS
This report shall not be reproduced, except in full,

Report ID: 29559 - 1142848 Page 14 of 14

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Workorder: 29559 RADHE OIL / 597

Lab ID Sample ID Prep Method Analysis MethodPrep Batch Batch
Analysis

295590001 SVE-1 START VAP/2145AM4.02 Vapors

295590002 SVE-1 STAGE 2 VAP/2145AM4.02 Vapors

295590003 SVE-1 STAGE 3 VAP/2145AM4.02 Vapors

295590004 SVE-1 STAGE 4 VAP/2145AM4.02 Vapors

295590005 SVE-2 START VAP/2145AM4.02 Vapors

295590006 SVE-2 STAGE 2 VAP/2145AM4.02 Vapors

295590007 SVE-2 STAGE 3 VAP/2145AM4.02 Vapors

220 William Pitt Way
Pittsburgh, PA 15238

Phone: (412) 826-5245
Fax: (412) 826-3433
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1.0 PILOT TEST SUMMARIES 

 

1.1 Introduction   

 

Letterle & Associates, Inc. (Letterle) performed soil vacuum extraction (SVE) pilot tests at the Radhe 

Oil property on February 21 and 22, 2019.  The pilot tests were conducted to assess the feasibility of 

SVE technology to remediate unleaded gasoline-impacted soil at the site.    

 

The pilot test evaluated the subsurface response created by extracting subsurface vapor from recovery 

wells SVE-1 and SVE-2 with a regenerative blower, while monitoring surrounding soils for pneumatic 

and hydraulic influence and contaminant recovery rates.  Pilot testing provided the engineering data 

necessary to design a full-scale system.  Pilot test data was used to determine the proper size of the 

regenerative blower for the system and calculate the pneumatic radius of influence (ROI) and anticipated 

contaminant recovery rates.   

 

1.2 SVE Pilot Test Results at SVE-1/SVE-2 

 

Pilot testing included both stepped-rate and constant rate tests.  A stepped-rate test was performed on 

SVE-1 to provide the design extraction well capacities and system curves.  A constant rate test was then 

performed on SVE-1 and SVE-2 to investigate areas of influence and efficiencies at a design vacuum 

level and flow rate which provided results to calculate the air permeability values of the overburden.   

 

Results of the constant rate test indicated that a design vacuum of approximately 5.5 inHg is attainable at 

the vacuum pump, based on the subsurface conditions in the vicinity of extraction well SVE-1.  During 

the constant rate testing conducted at recovery wells SVE-1 and SVE-2 in combination, the subsurface 

yield was approximately 212 scfm under an achievable vacuum of 54.4 in H2O. The following is a 

summary of the SVE pilot test findings: 

 

• Hydraulic response was limited to an observed groundwater rise of less than 0.2 feet in the 

surrounding monitor wells (MW-1 through MW-6) and monitor points (MP-1 through MP-3).  

• The pneumatic ROI was calculated at 50 feet, within the sandy, gravelly clay above the static 

groundwater beneath the site.  

• Significant vacuum response (>0.10 in H2O) was observed in all monitor wells (MW-1 through 

MW-6) and monitor points (MP-1 through MP-3).   

• VOC concentrations decreased during the initial hour of testing and became stable as the 

extraction of vapor proceeded (1,836 ppmv to 1,257 ppmv).   Elevated TPH concentrations were 

also detected in the vapor stream (220 ppmv). 

 

 

2.0 SVE SYSTEM DESIGN BASIS 

 

The pilot testing conducted at SVE-1 and SVE-2 has indicated that SVE technology would be an effective 

and aggressive remediation strategy, based on site geology and site-specific conditions.  Pilot test results 

were used to design site-specific system equipment to allow for simultaneous extraction from multiple 

recovery wells. 

 

For design purposes, the TPH results from vapor samples collected during the pilot test are considered to 

the initial anticipated concentrations upon startup of a full-time system.    These concentrations are then 

expected to decrease asymptotically over time.  TPH results are presented in SVE Design Table 1.  The 
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pre-blower concentrations in SVE Design Table 1 were derived using the highest lab-measured TPH 

analytical concentrations reported during the pilot tests.  The expected values for flow rate and 

concentration of vapor from the SVE extraction wells are also summarized in the table.   

 

Extracted vapors will be treated with a series of granulated activated carbon (GAC) units, as detailed 

later in this design package.  The activated carbon is expected to remove 99.9% of the hydrocarbon 

concentrations prior to atmospheric discharge.  The anticipated vapor concentrations before, during, and 

after the carbon treatment process are summarized in SVE Design Table 2.   

 

Routine vapor sampling will be conducted at key points through the treatment process to assess progress 

toward remedial action completion, monitor for contaminant breakthrough in the GAC units, and ensure 

proper treatment of extracted vapors.  Samples will be collected from the following locations: 

 

• Influent – Prior to the vapor GAC units and after the blower 

• Mid-fluent – Between vapor GAC units #1 and #2 

• Effluent – After the vapor GAC units (GAC #2 - Effluent)   

 

 

3.0 WELL INSTALLATION AND COMPLETION 

 

3.1 Well Locations and Installation 

 

The number of SVE recovery wells required to encompass the impacted area of the site was determined 

based on the pneumatic ROI of 50 feet, which was calculated during the pilot test at SVE-1 and SVE-2 

(Figure 1).  The complete SVE system was designed to extract vapor simultaneously from two on-site 

recovery wells. The pre-existing recovery wells SVE-1 and SVE-2 were installed for the SVE pilot tests, 

in the most impacted area of the plume. 

 

3.1.1 SVE Well Construction 

 

After borehole completion, SVE wells SVE-1 and SVE-2 were constructed with 4-inch diameter 

schedule 40 PVC with a screened interval (0.020-inch slot) of 3 to 20 feet bgs.  SVE well installations 

conform to PA state requirements. Well screen and casing were placed in the boreholes per the above 

specifications.  Each well screen and riser were installed through the augers to ensure that the screen did 

not contact the overburden material.  The augers were raised incrementally as the filter pack sand was 

placed in the well annulus.  A minimum of one-foot of sand was maintained in the augers to prevent the 

screen from contacting the formation, as well as to prevent borehole bridging and/or collapse. The 

evenly distributed sand pack was extended to approximately one foot above the top of the well screen.  

A minimum two-foot thick hydrated bentonite seal was placed on top of the sand pack in each well. The 

remaining annulus was filled with a bentonite/cement grout to the surface.   

 

The bottom cap of the screen/riser was flush threaded, with an O-ring seal, and compatible with the 

screen/riser installed. Joints and fastenings are watertight, equipped with an o-ring seal, and flush-

threaded; no solvent glue or setscrews were used.  A loose fitted cap was installed on the top of the riser 

pipe until final surface completion. An SVE Well Diagram is included as Figure 2.   

 

The SVE wells were completed with locking expansion caps and protected with flush-mount steel 

manhole covers set in 1.5-foot square concrete pads.  During system installation, the existing manholes 

and pads will remain intact and the extraction piping will be connected underneath.    
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3.1.2 Well Construction Logs 

 

Well construction logs were been prepared by a staff scientist and reviewed/sealed by a Pennsylvania-

certified professional geologist (P.G.) following installation of the SVE wells.  The well construction 

logs illustrate the as-built condition of each well and include the following: 

 

• Name of the project and site 

• Well ID number 

• Name of driller and drilling company 

• Date of installation 

• Details of well construction materials, types, sizes and dimensions 

• Total depth and diameter of borehole, total depth of well 

• Depth to top and bottom of screen, filter pack, and bentonite seal 

• Grout mix volume and components and method of placement 

• Screen type and slot size 

• Water level elevation upon well completion 

• Surface completion details 

 

3.2  Decontamination Procedures 

 

All well construction materials were stored and maintained in a clean, uncontaminated condition 

throughout the course of the project. Materials were protected from contamination prior to placement by 

either storage in plastic lined bags, or in a location protected from the weather and contamination on 

plastic sheeting.  Materials were transported to the well site in a manner that prevents contamination by 

other soils, oils, grease, and other chemicals. A temporary decontamination area was constructed at the 

site where non-dedicated drilling and development-related equipment can be cleaned.  

 

3.3  System Install-Derived Waste Management 

 

All drill cuttings and decontamination waste were placed into 55-gallon PennDOT-approved and 

appropriately-labeled steel drums.  Drums were sealed and stored at a site-approved staging area for the 

subsequent coordination of transportation and disposal by Letterle.   

 

All trenching spoils will be stockpiled on-site on plastic sheeting and covered prior to off-site disposal. 

 

 

4.0 REMEDIAL SYSTEM INSTALLATION  

 

4.1 Remedial System Trenching, Piping and Connection of SVE Wells 

 

The SVE wells will be connected to the recovery system via extraction piping installed within a 

subsurface trench.  The trench will extend from the wells to the closest available fence location along the 

western property boundary, where a remediation trailer will be positioned.  Subsurface excavation 

activities will be performed by a construction/remediation company that holds a 40-hr OSHA 

certification.  A backhoe or excavator will be used to perform the trenching in a series of 40 ft lengths to 

minimize disruption to business operations at the site.  Excavated materials will be placed on 6-mil 

plastic and staged on-site prior to off-site disposal.  Letterle personnel will assist with and supervise the 
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installation of all subsurface piping.  Pressure testing will be performed after the piping has been 

installed to ensure integrity.   

 

The SVE piping will consist of two-inch diameter; schedule 40 PVC, which will be individually 

connected to each extraction well.  The previously installed manholes will provide access to the wells 

and piping. All piping to the proposed remedial system location will be installed at a depth of 2.5 feet 

below ground surface (bgs).  The piping will be placed between two layers of construction-grade 2B-

modified gravel. The first 4-inch layer will be placed into the trench after the excavation is completed 

and leveled.  The SVE pipe will then be installed followed by a one-foot layer of gravel placed on top of 

the piping for protection.    

 

Backfilling will then be completed with construction-grade 2B-modified stone in compacted in 6-inch 

lifts with a portable jumping jack-style automatic tamper to original ground surface grade. Trenching 

will begin at recovery well SVE-2, proceed west towards SVE-1, and onward to the system location.  

 

Pressure testing of the installed subsurface piping will consist of connecting a pneumatic line from a 

portable air compressor to the ends of the subsurface piping with a manifold and Fernco connectors.  A 

pressure of 10 psi will be applied and maintained with an air regulator on the air compressor.  Pressure 

in the air tank will be monitored for loss over a 10-minute period. If a leak in the pipe is apparent, all 

joints will be investigated and repaired as needed.  Once repairs are made, re-testing will be performed 

as previously described prior to backfilling. 

 

Once installation activities are complete, an asphalt cap will be installed over the excavated trench in 

two separate 2-inch lifts. The first lift consist of a base coat layer that will be compacted and allowed to 

cure, followed by a wear/top coat to surrounding asphalt surface grade.  Once compacted and cured, all 

seams will be sealed with a hot asphalt sealant. 

   

4.2 Remedial System Compound Equipment 

 

4.2.1 SVE Well Airflow Design 

 

Total system airflow requirements were calculated from the pilot test data based on well depth and 

available screen. An extracted flow rate per unit length of screen was obtained for each well. The SVE 

system design flow rate is shown in Appendix A (SVE Design Sheet 1).   

 

To calculate the required total vacuum, the vacuum required to pull the vapor from the SVE wells was 

added to all friction losses due to piping, fittings, and equipment losses.  The SVE friction losses are 

detailed in Appendix A (SVE Design Sheet 2).  An applied vacuum of 64 in H20 is required to produce 

a flow rate of approximately 213 scfm from the extraction wells. A Process Flow Diagram for the SVE 

system is included as Figure 3. 

 

4.2.2 SVE Equipment Design 

 

One 10-hp regenerative blower will provide vapor extraction from SVE-1 and SVE-2. Groundwater will 

not be directly extracted from SVE-1 and SVE-2; however, an air-water separator (AWS) will be 

provided if any entrained groundwater is extracted along with the extracted vapor. Volume should be 

limited to less than five gallons over a two-week period. The manufacturer’s specifications for the SVE 

equipment are included in Appendix B.  
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4.2.3 Treatment Equipment Design 

 

SVE treatment equipment includes an AWS and vapor granular activated carbon (GAC).  The GAC 

units are sized based on the vapor flow rates and concentrations obtained during pilot testing.   

 

Limited water is anticipated in the extracted subsurface vapor; however, any extracted fluids that are 

entrained in the vapor will be processed through the AWS following extraction.  The AWS will separate 

the vapor from the water, while suspended solids settle to the bottom of the AWS.  A one horsepower 

single-phase centrifugal pump with an explosive proof (XP) motor will transfer water from the AWS 

collection chamber to the storage tank.  The transfer pump will be capable of pumping four gallons per 

minute (gpm) at ten feet of total dynamic reach for intermittent pumping from the AWS.  The storage 

tank will contain a high-level float to shut the system down when full to prevent over-fill. System 

transfer pump design calculations are detailed in Appendix A (SVE Design Sheet 3).  Collected water 

will be transported and disposed of by a licensed disposal company coordinated by Letterle. The 

recovered vapor stream will be directed through the AWS and the vacuum pump to the vapor GAC prior 

to atmospheric discharge. The manufacturer’s specifications for the treatment equipment are included in 

Appendix B.   

 

The effluent vapor from the SVE vacuum pump will be directed through two 600-pound vapor-phase 

GAC units.  The units will be rated for a maximum pressure of five psi and a maximum airflow rate of 

600 scfm.  The GAC units will be connected in series arrangement.  An estimated carbon usage rate was 

calculated for the starting period, when the influent VOC concentration will be at 230 ppmv.  Based on a 

total system flow rate of 213 scfm and an average TPH concentration of 230 ppmv, the initial petroleum 

hydrocarbon recovery rate is expected to be approximately 18.3 lbs./day as detailed in Activated Vapor 

Carbon Treatment Design Calculations (Appendix A, SVE Design Sheet 4).   

 

Since influent hydrocarbon concentrations in the vapor stream are expected to decrease asymptotically 

(a first-order decrease), a decrease in hydrocarbon concentration is estimated with a first-order decrease 

k-coefficient of 0.05 over the first 60 days.  This value is based on an assumed permeability of the 

vadose zone and the length of well casing at the SVE extraction wells.  It is estimated that the system 

influent hydrocarbon concentration will decrease from 230 ppmv to 21 ppmv following 60 days of 

system operation.  The corresponding carbon consumption rate is estimated to decrease from 122 lbs. 

/day to 11 lbs. /day during the initial 60 days of operation with the GAC units.  Therefore, Letterle 

recommends vapor-phase GAC treatment during system operation. It is estimated that one carbon 

changeout will be required in the first 20 days of system operation, another at 60 days of operation, and 

a final changeout after the first year of operation. 

 

4.2.4 Design Summary 

 

The principal equipment associated with the remediation system is the following: 

 

• One regenerative vacuum pump Rotron EG&G EN 858 (270 scfm at 54 in H2O) 

• One AWS  

• One transfer pump and level controls (4 gpm at 10 feet of head) 

• Two 600-pound vapor-phase GACs (rated for 213 scfm)  

• Control panel(s) for the vacuum pump and the transfer pump (including all system interlocks).  

 

The remedial system will be equipped with a PLC-based control system.  Each motor and/or device will 

be controlled via Hand-Off-Auto switch located on the control panel.  A non-resettable hour meter for 
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each motor will be installed in the control panel to account for cumulative run times.  Each motor will be 

controlled by a manual IEC motor starter with lockout tag-out switch lever.  Signals from system control 

devices such as floats and switches will be processed as intrinsically safe (low voltage). 

 

The system status can be accessed remotely via a computer or smart phone. The remote access will 

provide different access levels based on user login information. System alarms will be annunciated 

locally and remotely via text and email.  Coordination with the local internet and phone service will be 

conducted in order to connect to the system equipment via an IP address. 

 

System O&M visits will determine various system operating parameters as well as provide the necessary 

information to make system adjustments.  System piping and instrumentation diagrams are included as 

Figures 4a and 4b.  Example manufacturer’s specifications for the treatment system equipment are 

included in Appendix B. 

  

 4.3 Remediation System Enclosure Specifications 

 

The SVE treatment system will be installed within a mobile trailer staged on-site.  The trailer will be 

constructed with one room for treatment.  The room will house the influent SVE manifold including 

vacuum gauges, flow meter, and all associated valves and piping, AWS, and the vacuum pump.  The 

control panel will be mounted to the outside front of the trailer. 

 

An intake manifold will be constructed inside the trailer to facilitate system adjustments and monitoring. 

Valves will be installed on the individual extraction lines to allow for separate vacuum adjustments in 

each well.  A vacuum gauge will be mounted on the intake manifold to monitor applied vacuum.  The 

two vapor 600-lb GAC units will be placed outside adjacent to the enclosure when in use. 

 

The vapor flow will be calculated using the manufacturer’s pump curves.  Fault controls and probes will 

be installed to protect the remediation system from overfills and failures.  The entire system will be 

protected by an electronic control system that will de-energize the system in the event of a fault or 

malfunction.  The system controls will be included in a control panel enclosure, placed on the outside of 

the trailer.  A generalized layout of equipment within the trailer is shown on Figure 5. 

 

4.4 Remediation System Layout and Construction 

 

The trailer will be staged along the western corner of the property or at another suitable location, as 

determined by the property owner and/or local zoning requirements.  The remediation trailer will be 

insulated and heated to protect the remediation system from freezing during cold weather.  A fenced 

area surrounding the remediation trailer will be constructed to accommodate the vapor phase treatment 

equipment.  The fenced area treatment compound will be approximately 12 feet wide by 25 feet long 

and will be contained within a 6-foot high privacy fence with one access gate. 

 

As previously stated, the recovery wells will be connected to the recovery system via subsurface 

extraction piping.  The extraction piping will consist of two-inch diameter schedule 40 PVC sections, 

which will be individually connected to each recovery well.  The piping trenches will be backfilled with 

construction-grade stone and completed in lifts to the existing surface grade (Figure 6).  Manholes will 

provide access to the wells and piping.  
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4.5 Electrical Service 

 

Electrical requirements of the remediation system including the vacuum blower, transfer pump, heater, 

ventilation, and controls are outlined in Appendix A (Design Sheet 5). A variable frequency drive will 

be used to convert single phase to three phase service for the 10 hp vacuum blower. 

 

One temporary electric pole will be installed to extend the electrical service line from near the 

southwestern corner of the property and Buffalo Street to a location near the treatment compound. The 

temporary utility pole will be used to mount the meter socket and fused quick disconnect switch to 

shutoff all power to the shed in case of an emergency.  Once the pole and the electrical boxes are 

installed and a final inspection has been granted, local electric company will install the electric lines 

from Buffalo Street to the new pole and meter socket. 

 

A short above-ground 3-inch PVC conduit will be installed from the temporary pole to the enclosure to 

extend the electric service from the meter to the trailer disconnect switch and breaker box.  The 

electrical service provided will be 120/240 1-phase 200 amp. 

 

4.6 Permitting 

 

Any accumulated groundwater will be transported and disposed of off-site as coordinated by Letterle.  

 

Groundwater and soil remediation activities for gasoline releases have been listed as exempt from 

permitting by the Air Quality Division of PADEP under 25 PA CODE 127.14(8).  Exemption status 

does require treatment of discharge to the air of less than one ton per year of total C4-C12 hydrocarbons.  

Vapor phase carbon removal efficiency will be monitored on a monthly basis to ensure that the 

treatment units are removing hydrocarbons in accordance with discharge limits set by the PADEP.  

Quarterly vapor samples (influent, midfluent, and effluent) will be collected to further verify vapor-

phase GAC efficiency and to determine carbon consumption rates.  The vapor samples will be analyzed 

for BTEX and MTBE hydrocarbons per USEPA modified Method 18 and 24.  

 

Mechanical work needed to implement the system installation will conform to all applicable state and 

local codes.  The electrical compound will be classified as a Class I, Division II hazardous and explosion 

proof area and comply with state, local and the National Electric Code.  Additionally, structural 

components will be constructed as to comply with local and International Building Codes.  A building 

permit will be obtained, if necessary, from the City of Freeport for the placement of a remediation 

enclosure and the completion of site excavation and construction activities. 



 

 

 

 

 

 

 

 

 

TABLES 



Location

Applied 

Vacuum 

[inH2O]

Vapor Flow 

[scfm]
Total Petroleum  Hydrocarbons [ppmv]

Pre-Vacuum Pump 54 212

Post-Vacuum Pump 54 212

ND - Not Detected at or above lower practical quantitative limit

Constituent

Before Vapor 

GAC #1&2 

(after vac 

pump) [ppmv]

After GAC 

#1 & #2 

[ppmv]

After GAC #3 and #4 Effluent [ppmv]

TPE Hydrocarbons 227.70 2.28 <1

Freeport, Pennsylvania  16229

222 Buffalo Street
Freeport, Pennsylvania  16229

SVE DESIGN TABLE 2

Expected SVE System Vapor Concentrations (at start-up)

Superior - Radhe Oil

222 Buffalo Street

SVE DESIGN TABLE 1

Expected Vapor Flow and Concentration Data from SVE Wells

Superior - Radhe Oil

230.00

227.70
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APPENDIX A 

 

Remediation Design Calculations 

 



I. Calculate The System Design Flowrate 

The system design flowrate is obtained from calculations utilizing the results of a complete pilot test

encompassing multiple wells in many areas of the impacted area.

Pilot Test Data

Enter pilot test flowrate = 213.0 scfm

Enter length of test well = 34.0 feet

Enter vacuum from pilot test = 54.4 in. H2O

Enter Pneumatic Radius of Influence (ROI) = 47.0 feet

Enter Average Aquifer Thickness (b) = 0 feet

Flowrate Per Unit Length Of Exposed Screen = 

Pilot Test Flowrate / depth of test well 6.26 scfm/ft

II. Total Air Flow (Design) From Extraction Wells  

Enter number of extraction wells = 3
Enter extraction well number, screened interval

Length

1 SVE 1 17
2 SVE-2 17

Total Length of Available Screen = 34.0 ft
Since the three SVE wells will be cycled, the system is designed for the longest SVE well.

III. TPE System Airflow and Vacuum Requirements

    Total Design Flow   = F/H * Total Available Screen  =  213.0 scfm

    Total Design Flow in acfm  = Q (acfm) = Q (scfm) *

SVE System Vacuum Required = 54.4 in. H2O

SVE Sytem Minimum Design Flowrate = 247 acfm

Extraction 

Well

106.517.0

TABLE 1:  Extraction Well Screen Detail

106.5

Depth of Groundwater (ft)
Available 

Screen (ft)

Anticipated Flow (scfm)

SVE DESIGN SHEET 1:  AIR FLOW DESIGN

17.019.5

391.95 "H2O - Pilot Test Vacuum("H2O)

Screen Interval1 (ft)
(Q/H * Avail. Screen)

391.95 in.H2O

20.0

Client's name:

Radhe Oil
SVE System Air Flow Design

Letterle Associates, Inc. Page 1 of 2



IV. Flowrate Required To Extract The Equivalent of Three Pore Volumes Per Day

Areal Extent of Vacuum Influence
1
  = 1075 sq. ft

Average Vertical Extent of Vacuum Influence
2
  = 20.0 ft

Assumed Soil Porosity = 0.30

Estimated Pore Volume Influenced  =  Areal Extent of Influence* Vertical Extent of Vacuum Influence * Porosity

Estimated Pore Volume Influenced  =  21,500 cu. ft.

Required Daily Volumetric Flow = 3 * Pore Volume Influenced = 64,500 cu. ft./day

SVE Sytem Minimum Design Flowrate = 213.0 scfm

SVE Sytem Minimum Design Daily Flowrate = 306,720 scfd

306,720 scfd > 64,500 scfd

The system is therefore capable of extracting 3 pore volumes per day.  

A summary of the data from the pilot test is presented in the Appendix. 

V.  Air Flow Requirement Summary

SVE System Vacuum Required = 54.4 in. H2O

SVE Sytem Minimum Flowrate = 247 acfm

Three Pore Volumes of ROI Zone = 64,500 scfd

Total System Vapor Flowrate = 306,720 scfd

Minumum Flowrate vs System Flowrate Difference = 476% *

Total System Flowrate is Greater than 3 times the Pore 

NOTES:
- Calculations based on pilot testing data, and may not be representative of entire site.  Actual full system   

results may very.
- The Johnson equation assumes radial flow; however, as a factor of safety, the vertical extent of vacuum

      influence is assumed to extend the ground surface to the average operational water level.

* Percent difference of minimum flowrate and system flowrate is easily equalized with ambient-air inlet control

Abbreviations:
scfm -  Standard cubic feet per minute
acfm -  Actual cubic feet per minute
scfd -  Standard cubic feet per day

in. Hg -  Inches of mercury
in. H2O -  Inches of water

Minimum Required Flowrate 

(for 3 x Pore volume 

extraction)

Estimated Daily Total 

System Flowrate

Client's name:

Radhe Oil
SVE System Air Flow Design
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I.  Calculate The Maximum Frictional Loss In Extraction Piping (Vacuum Side)

     In order to calculate the maximum frictional losses associated with the individual extraction piping, the   

   longest distance of piping from the system location to the furthest extraction well is utilized.

Enter System Design Vacuum(1) = 54.4 inH2O

Enter System Design Flowrate(1)  = 213.0 scfm

Enter Number of Extraction Wells(1) = 2

Calculated Design Flowrate from Farthest Extraction Well(1)  = 107 scfm

Enter Diameter of Lateral Extraction Pipe  = 4 inch

Frictional Loss per Unit Length of Pipe(2)  = 0.01 inches H20/ft (@  106.50 scfm)

Enter Distance to Furthest Well  = 120 ft

Frictional Loss = 120 ft x 0.01 inches H20/ft = 1.7 Inches H20

II.  Calculate The Frictional Loss in the Pipe Fittings To the Extraction Well (Vacuum Side)

Enter Number of 45 Degree Elbows  = 1

Equivalent Length of Pipe(3)  = 2.5 ft

Enter Number of 90 Degree Elbows  = 2

Equivalent Length of Pipe(3)  = 10.0 ft

Total Equivalent Length of Pipe  = 13 ft

Frictional Loss = 12.5 ft x 0.01 inches H20/ft = 0.2 Inches H20

III.  Obtain Frictional Loss at Moisture Separator

Total System Flowrate  = 213 scfm

Enter the Maximum Pump Flow Including Dilution Air(4)  = 400 scfm

Enter the Friction Loss of Moisture Separator Operating at System Flowrate(5)  = 2.5 Inches H20

IV.  Enter the Frictional Loss due to Manifold & Valving (6) 1.0 Inches H20

V.  Calculate theTotal Friction Losses on Vacuum Side of the blower

Maximum Frictional Losses in 4-inch Pipe  = 1.7 Inches H20

Frictional Losses in 4-inch Pipe Fittings  = 0.2 Inches H20

Frictional Loss Across Moisture Separator  = 2.5 Inches H20

Frictional Losses in Manifold & Valving  = 1.0 Inches H20

Total Vacuum Losses  = 5.4 Inches H20

        SVE DESIGN SHEET 2: SYSTEM FRICTION LOSS DESIGN CALCULATIONS

Client Name:

Radhe Oil

SVE System Friction Design

Letterle Associates, Inc. 1 of 3



VI.  Calculate The Frictional Loss In Process Pipe (Pressure Side)

Enter Diameter of System Discharge Pipe  = 4 inch

Frictional Loss per Unit Length of Pipe(2)  = 0.01 Inches   H20/ft   (4" Pipe @ 213 scfm)

Enter Total Length of Pipe (7)  = 10 ft

Frictional Loss = 10 ft x 0.01 Inches H20/ft = 2.1 Inches H20

Total Frictional Loss in Process Pipe  = 2.1 Inches H20

VII.  Calculate  The Frictional Loss in 4-Inch Pipe Fittings (Pressure Side)

Enter Number of 90 Degree Elbows  = 8

Equivalent Length of Pipe(3)  = 96.0 ft

Frictional Loss = 96.0 ft x 0.01 Inches H20/ft 1.3 Inches H20

Total Frictional Loss in Process Pipe Fittings  = 1.3 Inches H20

VIII.  Enter the  Frictional Loss in GAC units at System Design Flowrate (7) 0.5 Inches H20

IX.  Total Losses on Pressure Side of Vacuum Pump

Total Frictional Losses in Process Pipe  = 2.1 Inches H20

Frictional Losses in 4-inch Pipe Fittings  = 1.3 Inches H20

Frictional Loss at GAC units  = 0.5 Inches H20

Total Pressure Side Losses  = 3.9 Inches H20

X.  Vacuum Required (Design) at Extraction Well/Lateral(1) 

 System Design Vacuum(1) = 54.4 Inches H20

XI.  Summary of Vacuum Pump Performance Requirements

Vacuum Requirements  =  Vacuum at Extraction Well  +  Losses on Vacuum Side of Pump

54.4 Inches H20+ 5.4 Inches H20 59.755 Inches H20

Pressure Requirements = Losses on Pressure Side of  Pump

3.9 Inches H20 = 3.9 Inches H20

Total Vacuum and Pressure Requirements = 64 Inches H20

Since the vacuum requirements for the pump are greater than the pressure requirements, the pump is sized

using the vacuum performance curve (4).

Vacuum Pump Design Requirements: 213 scfm @ 64 Inches H20 

Client Name:

Radhe Oil

SVE System Friction Design

Letterle Associates, Inc. 2 of 3



1 - Based on information provided in the Sheet 1: SVE System Design Calculations section of this report.

2 - Based on nomagraph provided by Harrington Industrial Plastics, Cranberry Twp. PA.

3 - Based on nomagraph provided by Harrington Industrial Plastics, Cranberry Twp. PA.

4 - Obtained from chosen manufacture (Rotron) blower performance curve

5 - Based on equipment specifications provided by EG&G Rotron, Kent, Ohio.

6 - Assumed frictional losses through the SVE manifold and valves.

7 - Discharge stack has a diameter of 4 inches and is 5-feet tall, however, the frictional losses through a 

4-inch pipe are negligible.

8 - Based on frictional losses through the GAC Units by Carbon Services of Eighty Four, Pa..

Client Name:

Radhe Oil

SVE System Friction Design

Letterle Associates, Inc. 3 of 3



I.  Calculate Transfer Pump Flowrate

Transfer pump flowarate is based on a 50% duty cycle that indicates that the storage tank(air/water seperator)  

should be evacuated twice as fast as it is being filled.

Enter number of extraction wells(1) = 2

Enter Pilot Test Extracted Groundwater Flowrate(1) = 1 gpm

Total System Extracted Groundwater Flowrate(1)  = 2 gpm

Transfer Pump Design Flowrate  = 4 gpm

II.  Calculate The Maximum Headloss In Suction Components (Delivery Side)

     In order to calculate the maximum headloss associated with the delivery piping, the system vacuum plus  

    additional friction losses in piping from the storage tank (air/water seperator) to the transfer pump is utilized.

Enter System Design Vacuum(1)  = 4 in. Hg

Calculate Headloss Due to System Vacuum  = 4.533 feet

The following formula will provide the head loss in ft through the pipe:

Enter the Hazen-Williams Coefficient(2)  = 140 for PVC

Pump Design Flowrate  = 4 gpm

Enter the Piping Diameter(1)  = 1.25 inch

Enter the Length of Straight Pipe  = 5 feet

Enter the Number of 90 Degree Elbows  = 2

Equivalent Length of Pipe for Elbows(2)  = 10.0 ft

Enter the Number of Y-Strainers  = 1.0

Equivalent Length of Pipe for Y-Strainer(2)  = 5.0 ft

Equivalent Length of Pipe = Length of Straigth Pipe + Equivalent Length of Pipe for Fittings

Equivalent Length of Pipe = 19.0 feet

Headloss in Piping = 0.093 feet

Enter the Height of Water in Storage Tank(3)  = 5 feet

     Total headloss in suction piping is equal to the system vaccum plus friction losses in piping and fittings minus 

     height of water in the storage tank.

 Headloss Due to System Vacuum  = 4.533 feet

 Headloss Due to Piping = 0.09 feet

Height of Water in Storage Tank(3)  = 5 feet

Calculate Total Headloss in Suction Piping  = 9.6 feet or 4.2 psi

SVE DESIGN SHEET 3:  SYSTEM TRANSFER PUMP DESIGN CALCULATIONS

Radhe Oil

Head Loss = 10.44*[Equiv. Length (ft)]*[Flowrate (gpm)]1.85

[Hazen-Williams Coeff.]1.85*[Diameter (inches)]4.8655

Radhe Oil

SVE System Transfer Pump Design Calculations

Letterle Associates, Inc. Page 1 of 3



III.  Calculate The Head Loss In Process Discharge Components (Pressure Side)

Enter Diameter of System Discharge Pipe  = 1 inch

Frictional Loss per Unit Length of Pipe(2)  = 0.014 Inches H20/ft (1" Pipe @ 4

Enter Total Length of Pipe  = 10 ft gpm

Frictional Loss = 10 ft x 0.014 Inches H20/ft = 2.1 Inches H20

Total Frictional Loss in Process Pipe  = 2.1 Inches H20

 = 0.175 Feet of Head

IV.  Calculate  The Frictional Loss in Discharge Pipe Fittings (Pressure Side)

Enter Number of 90 Degree Elbows  = 8

Equivalent Length of Pipe(2)  = 96.0 ft

Frictional Loss = 96.0 ft x 0.014 Inches H20/ft 1.3 Inches H20

Total Frictional Loss in Process Pipe Fittings  = 1.3 Inches H20

= 0.1 Feet of Head

V.  Obtain Frictional Loss in Filter units at System Design Flowrate (4) 0 psi

Assume 75% blockage of filters 0.0 Feet of Head

VI.  Obtain Frictional Loss in GAC units at System Design Flowrate (5) 0 psi

0.0 Feet of Head

VII.  Total Losses on Pressure Side of Transfer Pump

Total Frictional Losses in Process Pipe  = 0.175 Feet of Head

Frictional Losses in Pipe Fittings  = 0.1 Feet of Head

Frictional Loss at Filter units  = 0.0 Feet of Head

Frictional Loss at GAC units  = 0.0 Feet of Head

Total Pressure Side Losses  = 0.3 Feet of Head

VIII.  Summary of Transfer Pump Performance Requirements

Suction Side Requirements  =  System Vacuum  +  Losses on Suction Side of Transfer Pump

Total Headloss in Suction Piping = 9.6 Feet of Head

Pressure Side Requirements = Losses on Pressure Side of  Transfer Pump

0.3 Feet of Head  = 0.3 Feet of Head

Total Suction and Pressure Requirements = 9.9 Feet of Head

Radhe Oil

SVE System Transfer Pump Design Calculations

Letterle Associates, Inc. Page 2 of 3



To ensure adequate pump sizing the suction headloss is added to the pressure headloss for pump sizing

using the pump manufacture performance curve (6).

Transfer Pump Design Requirements: 4 gpm @ 10 Feet of Head or 4.3

psi

Enter selected pump and manufacture 1 hp Goulds 1ST 3500 rpm

1 - Based on information provided in the Sheet 2: SVE System Design Calculations section of this report.

2 - Based on nomagraph provided by Harrington Industrial Plastics, Cranberry Twp. PA.

3 - Based on equipment specifications provided by Product Recovery Corporation, NC.

4 - Based on frictional losses through the Filter Units by Pentek Filtration of Sheboygan, Wisconsin

5 - Based on frictional losses through the GAC Units by Carbon Services of Eighty Four, Pa..

6 - Based on pump performance curve provided by Goulds Pumps of Seneca Falls, NY

Radhe Oil

SVE System Transfer Pump Design Calculations

Letterle Associates, Inc. Page 3 of 3



Vapor Recovery & Carbon Usage Over Time

{assuming a first order decrease in vapor concentrations}

Enter pilot test hydrocarbon conc.= 230 ppmv

molecular weight 100

k coef. during days 0-59 0.05   1/day

k coef. during days 60-179 0.03   1/day

k coef. during days 180-720 0.005   1/day

Enter design vapor flow rate 213 scfm

carbon adsorption capacity 15%

BTEX Total Vapor-Phase Total  

BTEX BTEX Recovery BTEX Carbon Usage Carbon Usage Carbon Cost

Time Concentration Concentration Rate Recovered Rate To Date Per Day

(days) (ppmv) (ug/l) (lb/day) (lbs) (lb/day) (lbs) ($/day)

0 230 956 18.30 0 122 0 $112.26

1 219 910 17.41 18 116 119 $106.79

10 140 580 11.10 146 74 974 $68.09

20 85 352 6.73 235 45 1,569 $41.30

30 51 213 4.08 289 27 1,930 $25.05

60 21 87 1.66 376 11 2,504 $10.18

90 8 35 0.68 411 5 2,738 $4.14

180 5 22 0.43 460 3 3,069 $2.64

360 2 9 0.18 515 1 3,433 $1.07

720 0 2 0.03 552 0 3,677 $0.18

EQUATIONS:

Concentration(ug/l) = Concentration^(-kt)  molecular weight (ug/l = mg/m^3)  

      24.05 L/mol  

lb/day recovery = Conc (ug/l) Flow(ft^3/min) 1 mg 1,000 l 1 pound 0.0283 m^3

  1,000 ug m^3 454,000 mg ft^3

SVE DESIGN SHEET 4:  ACTIVATED VAPOR CARBON TREATMENT DESIGN CALCULATIONS
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I. Obtain Required Electrical Loads of the Vacuum Regenerative Pump

To calculate required power loads for all system equipment, 

electrical data from each equipment tag must be obtained

Enter liquid ring pump voltage = 230 Volts

Enter liquid ring pump phase   = 3 Phase

Enter liquid ring pump horespower = 10 Hp

Enter per cent duty cycle = 100 %

Enter full load amperage = 28 Amps

Calculate KVA = 11.1412

Calculate KW = 8.91296

Calculate Kwh = 6417

Cost per month @0.06561 per Kwh $ 421.04

III. Obtain Required Electrical Loads of the Transfer Pump

Enter transfer pump voltage = 230 Volts

Enter transfer pump phase   = 1 Phase

Enter transfer pump horespower = 2 Hp

Enter per cent duty cycle = 50 %

Enter full load amperage = 15 Amps

Two Pumps *2

Calculate KVA = 6.9

Calculate KW = 5.934

Calculate Kwh = 2136

$ 140.16

IV. Obtain Required Electrical Loads of the Variable Frequency Drive

Enter phase convertor voltage = 230 Volts

Enter phase convertor phase   = 1 Phase

Enter phase convertor horespower = 5 Hp

Enter per cent duty cycle = 100 %

Enter full load amperage = 37 Amps

Calculate KVA = 8.51

Calculate KW = 7.2335

Calculate Kwh = 5208

$ 341.70

Page 1 of 2

V. Obtain Required Electrical Loads of the Control Circuts

Enter control voltage = 120 Volts

Enter control phase   = 1 Phase

Enter control horespower = 1/4 Hp

Enter per cent duty cycle = 100 %

Enter full load amperage = 5 Amps

Calculate KVA = 0.6

Calculate KW = 0.516

SVE DESIGN SHEET 5: SYSTEM ELECTRIC REQUIREMENTS

Radhe Oil

Radhe Oil

SVE System Electric Power Design
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Calculate Kwh = 372 $ 24.38

VI. Obtain Required Electrical Loads of the Heater 

Enter control voltage = 240 Volts

Enter control phase   = 1 Phase

Enter control horespower = n/a Hp

Enter per cent duty cycle = 30 %

Enter full load amperage = 7.5 Amps

Calculate KVA = 1.8

Calculate KW = 1.548

Calculate Kwh = 334 $ 21.94

VII. Obtain Required Electrical Loads of the Ventilation 

Enter control voltage = 115 Volts

Enter control phase   = 1 Phase

Enter control horespower = 0.25 Hp

Enter per cent duty cycle = 50 %

Enter full load amperage = 4.5 Amps

Calculate KVA = 0.5175

Calculate KW = 0.44505

Calculate Kwh = 160

-            $ 10.51

VIII. TOTALS 97 Amps @ 230 Volts

Required Service: 200 Amps 230 Volts $ 959.73

Radhe Oil

SVE System Electric Power Design

Letterle Associates, LLC. Page 2 of 2
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C-25

EN 858 & CP 858
Sealed Regenerative Blower w/Explosion-Proof Motor

FEATURES
• Manufactured in the USA – ISO 9001 compliant
• Maximum flow: 400 SCFM
• Maximum pressure: 120 IWG
• Maximum vacuum: 98 IWG
• Standard motor: 10 HP, explosion-proof
• Cast aluminum blower housing, cover, impeller & 

manifold; cast iron flanges (threaded); teflon lip seal
• UL & CSA approved motor with permanently 

sealed ball bearings for explosive gas 
atmospheres Class I Group D minimum

• Sealed blower assembly
• Quiet operation within OSHA standards

MOTOR OPTIONS
• International voltage & frequency (Hz)
• Chemical duty, high efficiency, inverter duty

or industry-specific designs
• Various horsepowers for application-specific needs

BLOWER OPTIONS
• Corrosion resistant surface treatments & sealing options
• Remote drive (motorless) models
• Slip-on or face flanges for application-specific needs

ACCESSORIES (See Catalog Accessory Section)
• Flowmeters reading in SCFM
• Filters & moisture separators
• Pressure gauges, vacuum gauges & relief valves
• Switches – air flow, pressure, vacuum or temperature
• External mufflers for additional silencing
• Air knives (used on blow-off applications)
• Variable frequency drive package

BLOWER PERFORMANCE AT STANDARD CONDITIONS
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Scale CAD drawing available upon request.

1 Rotron motors are designed to handle a broad range of world voltages and power supply variations. Our dual voltage 3 phase motors are
factory tested and certified to operate on both: 208-230 /415-460 VAC-3 ph-60 Hz and 190-208/380-415 VAC-3 ph-50 Hz. Our dual
voltage 1 phase motors are factory tested and certified to operate on both: 104-115/208-230 VAC-1 ph-60 Hz and 100-110 /200-220
VAC-1 ph-50 Hz. All voltages above can handle a ±10% voltage fluctuation. Special wound motors can be ordered for voltages outside our
certified range.

2 Maximum operating temperature: Motor winding temperature (winding rise plus ambient) should not exceed 140°C for Class F rated motors
or 120°C for Class B rated motors. Blower outlet air temperature should not exceed 140°C (air temperature rise plus inlet temperature).
Performance curve maximum pressure and suction points are based on a 40°C inlet and ambient temperature. Consult factory for inlet or
ambient temperatures above 40°C.

3 Maximum blower amps corresponds to the performance point at which the motor or blower temperature rise with a 40°C inlet and/or
ambient temperature reaches the maximum operating temperature. 

Specifications subject to change without notice. Please consult your Local Field Sales Engineer for specification updates.

C-26

EN 858 & CP 858
Sealed Regenerative Blower w/Explosion-Proof Motor

SPECIFICATIONS

MODEL EN858BD72WL EN858BD86WL EN858BA72WL CP858FZ72WLR

Part No. 038744 038745 080070 038980

Motor Enclosure – Shaft Material Explosion-proof – CS Explosion-proof – CS Explosion-proof – CS Chem XP – SS

Horsepower 10.0 10.0 7.5

Phase – Frequency 1 Three - 60 Hz Three - 60 Hz Three - 60 Hz

Voltage 1 230 460 575 230 460

Motor Nameplate Amps 24 12 9.6 17 8.5

Max. Blower Amps 3 24 12 11.6 26 13

Inrush Amps 162 81 93 126 63

Starter Size 2 1 1 1 1

Service Factor 1.0 1.0 1.0

Thermal Protection 2 Class B - Pilot Duty Class B - Pilot Duty Class B - Pilot Duty

XP Motor Class – Group I-D, II-F&G I-D, II-F&G I-D, II-F&G

Shipping Weight 332 lb (151 kg) 332 lb (151 kg) 320 lb (145 kg)

A 0.75" NPT CONDUIT CONNECTION AT 12 O’CLOCK POSITION

Same as

EN858BD72WL –

038744

except add

Chemical Processing

(CP)

features 

from

catalog

inside front cover

DIMENSIONS: IN
MM

TOLERANCES: .XX ± .1
2.5

(UNLESS OTHERWISE NOTED)

Rev. 2/04
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Goulds Pumps

ITT Industries

NPE
316L Stainless Steel End

Suction Centrifugal Pumps

NPE
316L Stainless Steel End

Suction Centrifugal Pumps



SPECIFICATIONS

TYPICAL

APPLICATIONS

A FULL RANGE OF

PRODUCT FEATURES

A FULL RANGE OF

PRODUCT FEATURES

• The close coupled compact, flexible design

saves space, can be mounted horizontally or
vertically, and simplifies maintenance.

• Standard NEMA motors are open drip-proof,

totally enclosed fan-cooled or explosion
proof enclosure, have stainless steel shaft,
and are designed for continuous duty under
all conditions with single and three phase
available.

• Superior, complete AISI 316L stainless steel

liquid handling components for corrosion
resistance and improved strength and
durability.

• Casing and adapter have NPT threaded

centerline connections, easily accessible
vent, prime and drain connections with
stainless plugs.

• Unique floating O-ring enclosed impeller

design maintains maximum efficiencies.

• Standard John Crane mechanical seal of

silicon carbide, viton and stainless metal
parts with optional high temperature and
chemical duty seals available.

TYPICAL

APPLICATIONS

Specifically designed for a broad range of
general applications traditionally requiring
various materials such as all iron, bronze fitted,
all bronze or stainless construction.

• Water circulation

• Booster service

• Liquid transfer

• Spray system

• Chillers

• Washing/cleaning systems

• Injection molding cooling

• Reverse osmosis

• Air scrubbers

• Heat exchangers

• Filtration systems

• Jockey pumps

• OEM applications

• General water services

SPECIFICATIONS

Capacities to: Working pressures to:

   75 GPM (283L/min) at 1750 RPM    125 PSIG (9 bars)

   150 GPM (550L/min) at 3500 RPM

Heads to: Maximum temperatures to:

   39 feet (11 m) at 1750 RPM    212°F (100°C) with standard seal or

   150 feet (50 m) at 3500 RPM    250°F (121 °C) with optional high temperature seal.



NPE FRAME MOUNTED MAJOR COMPONENTS: MATERIALS OF CONSTRUCTION

NPE CLOSE COUPLED MAJOR COMPONENTS: MATERIALS OF CONSTRUCTIONNPE CLOSE COUPLED MAJOR COMPONENTS: MATERIALS OF CONSTRUCTION

NPE FRAME MOUNTED MAJOR COMPONENTS: MATERIALS OF CONSTRUCTION

Item No. Description Materials
100 Casing AISI 316 SS
101 Impeller AISI 316 SS
108 Motor adapter AISI 304 SS

108A Motor adapter seal vent/flush AISI 304 SS
109 Bearing cover Cast iron
112 Ball bearing (outboard) Steel
122 Shaft AISI 316 SS
123 Deflector BUNA-N
138 Lip-seal (inboard) BUNA/steel
139 Lip-seal (outboard) BUNA/steel
168 Ball bearing (inboard) Steel
184 Seal housing AISI 316 SS

184A Seal housing seal vent/flush AISI 316 SS
228 Bearing frame Cast iron
304 Impeller locknut AISI 316 SS
347 Guidevane AISI 316 SS

Item No. Description Materials
349 O-ring Viton
361 Retaining ring Steel
370 Socket head screws, casing AISI 430 SS

370C Hex head screw, bearing cover Plated steel
371 Bolts, motor Plated steel

Carbon/Sil-Carbide,
383 Mechanical seal Viton elastomers,

316 Stainless
metal parts*

400 Shaft key 316
408 Drain and vent plug, casing AISI 316 SS
412B O-ring, drain and vent plug Viton
513 O-ring, casing Viton

Motor NEMA standard, 56J flange
*Optional high temperature and chemical duty seals available

Seal Face Vent/Flush Option

Seal Face Vent/Flush Option
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FLOW RATE

METERS FEET

1"x11/4"–6
1/2–2 HP

3500 RPM

1ST

11/4"x11/2"–6
3/4–5 HP

3500 RPM

2ST 11/2"x2"–6

1–5 HP

3500 RPM

3ST

1ST

1750

RPM

2ST

1750

RPM 3ST 1750 RPM

MODEL NPE

PERFORMANCE COVERAGE



AIR 600

TYPICAL
FLOWS

50-450 scfm 

MAXIMUM
SUGGESTED

FLOW
600 scfm 

MAXIMUM
OPERATING
PRESSURE

5 psig 

MAXIMUM
TEMPERATURE

140ºF

Height:  46” 
Diameter:  36”

STANDARD FEATURES

 Up-flow adsorber with 600 lbs. coal-
base virgin or reactivated carbon 

 Heavy-duty vessel with corrosion 
resistant interior coating and 
components 

 Over 1,000 in² of surface area for 
superior air distribution and the 
lowest pressure drops 

 4” FNPT inlet and outlet connections 

 Advanced internal distribution and 
collection systems designed to 
optimize carbon usage rates, 
minimizing operating expenses

OPTIONAL FEATURES

 Polyethylene liner 

 Cam-Lok fittings  

 Pressure gauge assembly 

 Sample port assembly 

 Pressure relief valve 

 Condensate drain line 

 Flexible hose assemblies 

P.O. Box 305 Eighty Four, PA 15330 Phone: 724.222.3334 Fax: 724.222.4095

P.O. Box 618102 Orlando, FL  32861 Phone: 407.313.9113 Fax: 407.313.9114



 

  

 

 

 

 

 

 

 

 

 

 

APPENDIX O 

 

PetroFix Design Assistant® Spreadsheet 
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