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1.0  EXECUTIVE SUMMARY  
 
BAE and Associates Environmental Inc. (BAE) were retained by Alium Investments Ltd. 
to undertake a Phase II Environmental Site Assessment (ESA) at 5640 Bank Street, 
7107 Marco Street, and 7041 Mitch Owens Road, City of Ottawa, Ontario. These 
investigations were conducted to reveal current environmental conditions for the subject 
property. A Phase I ESA completed by BAE had determined that a significant amount of 
fill had been brought onsite and thus a Phase II ESA was recommended. 
 
As there was no requirement for the filing of a Record of Site Condition, the current 
investigation was conducted generally in accordance with Part XV.1 of the 
Environmental Protection Act and Ontario Regulation 153/04 (O. Reg. 153/04) - as 
amended. All analysis was performed in accordance with O. Reg. 153/04 and compared 
to Part XV.1 of the Environmental Protection Act – Table 3: Full Depth Generic Site 
Condition Standards in a Non-Potable Groundwater Condition (July 2011) Criteria.  The 
specific requirements for carrying out a Phase II ESA are set out in Part VIII of Ontario 
Regulation 153/04 - as amended by O. Reg. 511 (July, 2011). 
 
The subject 13 hectare (32 acre) Site is located on an irregular parcel of land situated at 
the northern periphery of the Community of Greely, at the southwest corner of the 
intersection of Bank Street and Mitch Owens Road. The northern portion of the Site has 
an approximate frontage of 653m on the south side of Mitch Owens Road. The western 
portion of the Site has an approximate frontage of 200m on the east side of Old Prescott 
Road. The eastern portion of the Site has an approximate frontage of 150m on the west 
side of Bank Street. The southern portion of the Site has an approximate frontage of 
35m on the north side of Marco Street and 720m backing onto the back of single family 
residential houses located along Marco Street.  
  
The Site is currently vacant, and was previously utilized as a gravel pit (below water 
table in the central part of the site). It is understood and was verified by Gib Patterson 
that the gravel pit had been backfilled with native soil derived from pond excavations at 
a site near Airport Parkway and Hunt Club Road to the north. The backfilled area of the 
site has no significant environmental threat to neighbouring residential properties. The 
elevation of the onsite fill area averages 105 masl while the average elevation of the 
adjacent residential properties is 111 masl. This confirms that the fill area is 6+ metres 
below the residential properties as well as being an average of 60 metres north and 
away from the these properties. There are no significant environmental concerns from 
the current onsite operations.  
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The Phase II ESA was conducted to ascertain the surficial and subsurface conditions 
and to assess the need for further investigations and primarily to confirm that the 
imported fill was not impacted and that adjacent properties were not affected by the 
placement of this fill. Seven preliminary boreholes were advanced up to a depth of 15m 
below grade level (BGL) using a CME 75 mobile mounted drill rig with a 25cm diameter, 
hollow stem auger and split-spoon sampler. Following a recommendation by the MOE, 
six additional boreholes were advanced with sampling and analyses undertaken in 
August of 2014. Six of the above identified boreholes were developed as groundwater 
monitoring wells. 
 
Representative soil and groundwater samples were submitted for independent chemical 
analyses of the Metal, Petroleum Hydrocarbon (PHC), Sodium Adsorption Ratio (SAR) 
and Volatile Organic Compound (VOC) Parameters. All analysis results met 
applicable MOE/EPA Criteria. 
 
As there was no requirement for the filing of a Record of Site Condition, the current 
investigation was conducted generally in accordance with Part XV.1 of the 
Environmental Protection Act and Ontario Regulation 153/04 (O. Reg. 153/04) - as 
amended. It is the opinion of BAE that the current environmental assessment performed 
is consistent with and meets MOE/EPA Criteria. The Environmental Site Assessment 
results do not suggest any chemical contamination associated with the imported fill or 
current or historical activities at the subject property and has determined that there is no 
evidence of any offsite impaction, or is likely to impact in the future, any adjacent public 
Right of Ways at levels in excess of applicable criteria. No further environmental 
investigations are recommended at this time. 
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2.0    INTRODUCTION  
 
BAE and Associates Environmental Inc. (BAE) were retained by Alium Investments Ltd. 
to undertake a Phase II Environmental Site Assessment (ESA) at 5640 Bank Street, 
7107 Marco Street, and 7041 Mitch Owens Road, City of Ottawa, Ontario. These 
investigations were conducted to reveal current environmental conditions for the subject 
property. A Phase I ESA completed by BAE had determined that a significant amount of 
fill had been brought onsite and thus a Phase II ESA was recommended. As 
recommended by the MOE, an update was completed to include sampling and analysis 
within 3m of each of the four property lines. 
 
As there was no requirement for the filing of a Record of Site Condition, the current 
investigation was conducted generally under the guidance of Part XV.1 of the 
Environmental Protection Act and Ontario Regulation 153/04 (O. Reg. 153/04) - as 
amended. All analysis was performed in accordance with O. Reg. 153/04 as amended 
and compared to Part XV.1 of the Environmental Protection Act – Table 2: Full Depth 
Generic Site Condition Standards in a Potable Groundwater Condition (July 2011) 
Criteria.  The specific requirements for carrying out a Phase II ESA are set out in Part 
VIII of Ontario Regulation 153/04 - as amended by O. Reg. 511 (July, 2011). 
 
 
3.0 SCOPE OF WORK  
 
The scope of work was completed to determine if there appeared to be any indications 
of environmental impairment on the property, which could present liability. Phase II ESA 
investigations were undertaken and included: 
 

 Performing background investigations and reviewing available previous 
environmental reports; 

 

 Conducting a Borehole and Monitoring Well Installation Program in the areas of 
potential concern to ascertain the subsurface conditions;  

 

 Obtaining and submitting for independent chemical analysis, representative soil and 
groundwater samples for analyses of the Metal, Petroleum Hydrocarbon (PHC), 
Sodium Adsorption Ratio (SAR) and Volatile Organic Compound (VOC) Parameters; 
and, 

 

 Completion of the engineering report with data and conclusions. 
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4.0 PREVIOUS INVESTIGATIONS 
 
All and any pertinent reports or information were requested by BAE. There were no 
previous ESAs performed on the subject property with exception to the following. 
 
 
4.1 Phase I ESA, BAE & Associates Environmental Inc., June 2012 
 
At the request of Alium Investments Ltd., BAE completed a Phase I ESA in June of 
2012. Following is a summary of the findings. 
 
BAE & Associates Environmental Inc. (BAE) was retained by Alium Investments Ltd. to 
prepare a Phase I Environmental Site Assessment (ESA) for 5640 Bank Street, 7107 
Marco Street, and 7041 Mitch Owens Road, City of Ottawa, Ontario. These 
investigations were conducted to reveal any environmental concerns on or near the 
subject property.  
 
As no Record of Site Condition was required, the terms of reference for the Phase I 
ESA were prepared and followed in accordance with CSA Standard Z768-01 for Phase I 
Environmental Site Assessments and generally in accordance with Part XV.1 of the 
Environmental Protection Act and Ontario Regulation 153/04 (O. Reg. 153/04) as 
amended.  
 
There were no previous ESAs available for the subject property. The vacant subject 13 
hectare (32 acre) Site is located on an irregular parcel of land situated at the northern 
periphery of the Community of Greely, at the southwest corner of the intersection of 
Bank Street and Mitch Owens Road. The Site encompasses three municipal addresses 
- 5640 Bank Street, 7107 Marco Street, and 7041 Mitch Owens Road. 
 
The Site is currently vacant, and was previously utilized as a gravel pit. It is understood 
that much of the gravel pit has been backfilled with a native fill derived from pond 
excavations at a site near Airport Parkway and Hunt Club Road to the north. This was 
further verified by Gib Patterson. 
 
There are no other significant recorded items, soil or groundwater releases within a 
zone of concern. There are no ACMs, ASTs, landfills, lead, mercury, coal gasification 
plants, coal tar, UFFIs, USTs, PCBs, solid or liquid waste or improper storage of 
chemicals currently associated with the subject property. There was no evidence of 
staining, stressed vegetation, or odours associated with the subject or neighbouring 
properties.  
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In summary, based on the current Phase I ESA findings, the possibility of potential 
environmental impairment from imported fill does exist. Further testing for Metals, SAR, 
PHCs and VOCs of the soil and groundwater are recommended to confirm the site is 
free from environmental liabilities. 
 
 
5.0  SITE DESCRIPTION  
 
The legal description of the property is Part of Lot 1, Concession 5, Geographic 
Township of Osgoode, City of Ottawa. The Site encompasses three municipal 
addresses - 5640 Bank Street, 7107 Marco Street, and 7041 Mitch Owens Road. 
 
The subject 13 hectare (32 acre) Site is located on an irregular parcel of land situated at 
the northern periphery of the Community of Greely, at the southwest corner of the 
intersection of Bank Street and Mitch Owens Road. The northern portion of the Site has 
an approximate frontage of 653m on the south side of Mitch Owens Road. The western 
portion of the Site has an approximate frontage of 200m on the east side of Old Prescott 
Road. The eastern portion of the Site has an approximate frontage of 150m on the west 
side of Bank Street. The southern portion of the Site has an approximate frontage of 
35m on the north side of Marco Street and 720m backing onto the back of single family 
residential houses located along Marco Street.  
  
The Site is currently vacant, and was previously utilized as a gravel pit (below water 
table in the central part of the site). It is understood that much of the gravel pit has been 
backfilled with a fill derived from pond excavations at a site near Airport Parkway and 
Hunt Club Road to the north. There are no significant environmental concerns from the 
current onsite operations. Figure 1 shows the Site location, Figure 2 shows the Site 
layout, and Figure 3 is the Site Plan of Survey. 
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Figure 1: Site Location 

 
 
 

7.0 SURROUNDING LAND USE 
  
Information concerning the surrounding land use in the vicinity of the subject property 
was obtained from documented information as well as several site visits. Properties in 
close proximity to the site are predominantly used as residential and aggregate 
extraction.  Lands to the south and west of the site are in residential use, lands to the 
north remain in aggregate extractive use, and lands to the east are undeveloped except 
for a school to the immediate northeast and some scattered commercial properties. 
 
Visual observation of the adjacent properties, to the extent possible, did not reveal the 
presence of any structures, equipment or materials of concern. There was no visual 
evidence of any underground tanks adjacent to the subject site. There was no evidence 
of staining, stressed vegetation, odours or environmental concerns currently associated 
with any of the neighbouring properties. The elevation of the onsite fill area averages 
105 masl while the average elevation of the adjacent residential properties is 111 masl. 

 
 
                                     
 
 

SITE 
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                      Figure 2: Site Layout 
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      Figure 3: Site Plan of Survey 
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8.0 PHYSICAL SETTING  
 
8.1 Geology and Physiography 
 
The subject lands are located within the North Gower Drumlin Field physiographic 
region of southern Ontario, a drumlin field occupying much of the southern periphery of 
the City of Ottawa. According to Ontario Geological Survey Map 2556, the upper soils 
across the site mainly consist of glaciofluvial ice contact deposits of gravel and sand 
associated with the mapped abandoned raised beach, with glaciomarine deposits of 
sand and gravel mapped to the immediate west. 
 
According to local water well records, mainly from wells located at the residential homes 
to the immediate south and west, the thickness of the undisturbed overburden in the 
close vicinity of the site is 15 to 27m. The thickest portion of the overburden appears to 
be along the north-south axis of the mapped abandoned raised beach trending through 
the centre of the site. The overburden is reported to consist primarily of granular 
deposits of sand and/or gravel. The onsite elevation averages 105 masl while the 
average elevation of the adjacent residential properties is 111 masl. 
 
8.2 Groundwater and Surface Water 
 
The bedrock is the most commonly utilized source of potable groundwater in the area. 
Of the 92 reported wells within the same Township lot as the proposed development 
(i.e. Lot 1, Concession 5, Osgoode), 78 wells (85%) are reported to be completed in the 
bedrock. The remaining 14 wells are completed in gravel deposits in the lower 
overburden. 
 
Three monitoring wells were installed at the locations shown below on Figure 4. The 
monitoring wells were installed to depths of 6.1m (BH2), 8.2m (BH5) and 9.0m (BH6). 
Figure 4 also shows the contours of the watertable surface and the inferred direction of 
shallow groundwater in the overburden was determined to be northwesterly.  Water 
levels were observed in the three boreholes on June 19, 2012, as summarized below. 
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Figure 4: Groundwater Flow Direction  
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8.3 Other Services  
 
The Site was serviced at the road with hydro, telephone and gas services. Sanitary 
sewers and municipal water are not available in this area.  
 
9.0 PHASE II ESA INVESTIGATIONS 
 
BAE personnel conducted the Phase II ESA onsite investigations from December 2012 
until July 2013 and again on August 28, 2014.  Background information obtained from 
the BAE Phase I ESA in conjunction with onsite investigations was performed to 
determine parameters of potential concern for the subject and neighbouring properties. 
From these investigations it was determined that the potential parameters of concern 
were Metals, SAR, PHC and VOC Parameters, potentially emanating from the fill placed 
in the central portion of the property.  
 
Onsite investigations consisted of a visual inspection of the property and conducting a 
borehole (BH) drilling and monitoring well (MW) installation program. The Phase II ESA 
was conducted to ascertain the surficial and subsurface conditions and to assess the 
need for further investigations and primarily to confirm that the imported fill was not 
impacted and that adjacent properties were not affected by the placement of this fill. 
This section of the report describes the methodology and results of the Phase II ESA.  
 
 
9.1  Borehole and Monitoring Well Installation and Access Program  
 
Seven (7) boreholes were advanced up to a depth of 15m below grade level (BGL) 
using a CME 75 mobile mounted drill rig with a 25cm diameter, hollow stem auger and 
split-spoon sampler. Three boreholes were developed as groundwater monitoring wells. 
Following a recommendation by the MOE, six additional boreholes were advanced with 
sampling and analyses undertaken in August of 2014.  
 
Figure 4 shows the borehole (BH) and monitoring well (MW) locations. Borehole 
locations were selected to maximise property and proposed structure coverage, as well 
as determined by site accessibility.   Borehole 1 was drilled to a depth of 3.5m at the 
southeast corner of the property, along the edge that was never exposed during pit 
operations. Borehole 2 was drilled to a depth of 7.6m to the west of BH #1 just north of 
the slope that runs along the southern property line. Borehole 3 was drilled to a depth of 
7.6m towards the center of the property.  Borehole 4 was drilled to a depth of 6.0m 
along the north edge of the property, to the southwest of the hydro tower.  Borehole 5 
was drilled to a depth of 9.0m along the north edge, in the west side of the subject 
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property. Borehole 6 was drilled to a depth of 9.0m in the southwest corner of the 
subject property.  Borehole 7 was drilled to a depth of 7.6m along the south side of the 
property, to the east of Borehole 6. Borehole 5101 was drilled to a depth of 0.75m along 
the east property perimeter. Borehole 5103 was drilled to a depth of 4.5m along the 
west property perimeter. Borehole 5104 was drilled to a depth of 4.5m along the north 
(west) property perimeter. Borehole 5105 was drilled to a depth of 4.5m along the north 
(east) property perimeter. Borehole 5112 was drilled to a depth of 0.6m along the south 
property perimeter. Borehole 5123 was drilled to a depth of 2.1m along the east 
property perimeter. 
 
Water levels were measured in the open boreholes on completion of drilling.  In 
addition, long term groundwater monitoring installations consisting of 19mm diameter 
PVC (polyvinyl chloride) pipes were installed in Borehole 2, 5 and 6 for subsequent 
monitoring.  The installation configuration is documented on the corresponding borehole 
logs.   
 
9.2 Soil and Groundwater Sampling  
 
Soil samples were collected from each borehole for the purpose of subsurface 
characterisation and field screening and testing.  Soil samples were taken at 0.75m 
intervals and obtained from the split spoon.  Each sample was logged with respect to 
nature, depth, thickness and evidence of impairment. The soil samples were placed in 
sterile polyethylene soil bags and labelled. The headspace vapours in each soil bag 
were tested for total petroleum hydrocarbon vapour concentrations using an RKI Eagle, 
One to Six Gas Portable Monitor and a MiniRae 3000 Portable Handheld VOC Monitor. 
The RKI Eagle measures total petroleum hydrocarbon vapours in the range of 0ppm to 
50,000ppm. The MiniRae 3000 monitors Volatile Organic Compounds (VOCs) using a 
photo ionization detector (PID) measures VOC vapours in the range of 0ppm to 
15,000ppm.   All samples registered 0ppm on the Eagle. Samples registered between 1 
and 1.8ppm. This field screening process indicated no volatilic gasoline/diesel/solvent 
impairment in the surface or subsurface soils in these areas.  

 
As a tertiary onsite verification of the soil conditions, four representative samples were 
removed and tested using the Petroflag Turbidimetric Screening Method For Total 
Recoverable Petroleum Hydrocarbons in Soil - Official Method US EPA SW-846 Method 
9074. In addition, representative soil and groundwater samples were submitted to ALS 
for laboratory analysis during the Phase II ESA activities. Each sample was put into 
sterile, labelled laboratory supplied bottles. While under the care of BAE, the samples 
were maintained in ice-filled coolers following collection. Samples were submitted under 
chain-of-custody to ALS for independent chemical analysis. 
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Figure 4: Borehole and Monitoring Well Locations - 2012
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Figure 5: Borehole Locations – 2014 
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9.3       Investigation Results 
 
As a tertiary verification of the subsurface conditions, representative soil and 
groundwater samples were submitted to ALS for independent chemical analysis of the 
Metal, PHC, SAR and VOC Parameters. As outlined in Section 13 below, all analysis 
results met applicable MOE/EPA Criteria. 
 
 
10.0 APPLICABLE GOVERNMENT GUIDELINES 
 
The current investigation was conducted generally in accordance with Part XV.1 of the 
Environmental Protection Act and Ontario Regulation 153/04 (O. Reg. 153/04) - as 
amended by O. Reg. 511 (July, 2011). All analysis was performed in accordance with 
O. Reg. 153/04 and compared to Part XV.1 of the Environmental Protection Act – Table 
2: Full Depth Generic Site Condition Standards in a Potable Groundwater Condition 
(July 2011) Criteria.   
 
The following rationale was used to determine the applicable site criteria:  
 
Site Sensitivity: There were no sensitive environmental receivers identified within 30m 
of the site.  Based on the information gathered during this investigation and previous 
investigations in the area, there is more than 2 m of overburden at the site.  
 
Land Use: The site was originally developed as commercial, therefore the site will be 
considered to be commercial land use. 
 
Groundwater Use: The area is not serviced by a municipal water supply.  There are 
several known well users in the area.  Based on this situation, the potable groundwater 
criteria would apply. 
 
Depth and Soil Texture Criteria Selection: For this report, the full-depth criteria will be 
used for comparison of the analytical results.  
 
The coarse textured soil classification will be used for comparison of analytical data. 
Based on the above information and assumptions, the criteria for this site corresponds 
to commercial land use criteria for medium to coarse textured soil using the full-depth 
approach and Part XV.1 of the Environmental Protection Act – Table 2: Full Depth 
Generic Site Condition Standards in a Potable Groundwater Condition (July 2011). 
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11.0 LABORATORY CHEMICAL ANALYSES 
 
All laboratory analyses were completed by an independent, accredited lab, ALS 
Laboratory Group of Richmond Hill/ Waterloo, Ontario (ALS). ALS is a CAEAL 
Registered and Accredited laboratory according to O. Reg. 153/04 section 47 (1) and 
ALS used the analytical methods as described in Protocol for Analytical Methods Used 
in the Assessment of Properties under Part XV.1 of the Environmental Protection Act 
(MOE 2004, O. Reg. 153/04 section 47 (2). Appendix I of this report contains the 
detailed laboratory certificates of analyses. All analysis was performed in accordance 
with O. Reg. 153/04 and compared to Part XV.1 of the Environmental Protection Act – 
Table 2: Full Depth Generic Site Condition Standards in a Potable Groundwater 
Condition (July 2011). Representative soil and groundwater samples were submitted for 
the Metal, PHC, SAR and VOC Parameters.  As presented above and in the attached 
Certificates of Analysis, all analyses met applicable MOE/EPA criteria. 
 
 
12.0     FIELD and LABORATORY QA/QC  
 
A strict Quality Assurance/Quality Control (QA/QC) program was implemented and 
maintained throughout the project to ensure the Site data are representative of the 
actual Site conditions. The QA/QC program provides a method of documented checks 
to assess the precision and accuracy of collected data. The QA/QC program includes a 
set of standard procedures or protocols to be followed throughout the investigations. To 
this end, BAE field and QA/QC protocols have been developed to meet or exceed those 
defined in the MOE documents entitled “Guideline for Phase II Environmental Site 
Assessments in Ontario” (Draft, March 2006) and “Guidance on Sampling and 
Analytical Methods for Use at Contaminated Sites in Ontario” (1996) and Canadian 
Council of Ministers of the Environment (CCME) “Guidance Manual Sampling, Analysis, 
and Data Management for Contaminated Sites” (1993). The field QA/QC program 
included the following components: 
 
1) The use of personnel protective equipment including hard hats, safety glasses, safety 
work boots, and chemically resistant latex/nitrile gloves for sample handling; 
 
2) Thorough documentation of all field activities and sample handling practices including 
field notes, chain of custody forms, memos to file, etc; 
 
3) Thorough decontamination of all non-dedicated sampling equipment employed in all 
investigation phases; 
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4) The use of laboratory analytical protocols and method detection limits that have been 
established in accordance with regulatory requirements of the Province of Ontario; 
 
5) The RKI Eagle was re-calibrated to Hexane during the planning process;  
 
6) The Petroflag Turbidimetric Screening Method For Total Recoverable Petroleum 
Hydrocarbons in Soil - Official Method US EPA SW-846 Method 9074 was re-calibrated 
with the appropriate blanks and standards (each 10 samples) prior to and during usage 
in the field;  
 
7) The MiniRae 3000 Portable Handheld VOC Monitor was calibrated using isobutylene 
calibration gas prior to use; and, 
 
8) The ALS Quality Control Report was provided by ALS at the request of BAE. ALS 
includes comprehensive QC checks with every analysis to ensure high standards of 
quality are met. Each QC result has a known or expected target value, which is 
compared against predetermined data quality objectives to provide confidence in the 
accuracy of associated test results. 
 
 
13.0 QUALIFICATIONS OF ASSESSORS 
 
This investigation was completed by Brian A. Emms, C.E.T.  and reviewed by G. Jan 
Van Iterson, P. Eng.  Mr. Van Iterson is registered with the Ministry of Environment as a 
Qualified Person as per Ontario Regulation 153/04. Jointly, the above have performed 
hundreds of ESAs and site remediation for various financial institutions, municipal 
governments, insurance companies, law firms and the private sector. 
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14.0 CONCLUSIONS 
 
As there was no requirement for the filing of a Record of Site Condition, the current 
investigation was conducted generally in accordance with Part XV.1 of the 
Environmental Protection Act and Ontario Regulation 153/04 (O. Reg. 153/04) - as 
amended. It is the opinion of BAE that the current environmental assessment performed 
is consistent with and meets MOE/EPA Criteria. The Environmental Site Assessment 
results do not suggest any chemical contamination associated with the imported fill or 
current or historical activities at the subject property and has determined that there is no 
evidence of any offsite impaction, or is likely to impact in the future, any adjacent public 
Right of Ways at levels in excess of applicable criteria. No further environmental 
investigations are recommended at this time. 
 
Respectfully submitted,  
BAE & Associates Environmental 

           
                                                    
 
 
 
 
 
 
 
 
 
 
 
 
 

Brian A. Emms, C.E.T.             G. Jan Van Iterson, P. Eng. 
Senior Env. Technologist             Associate 
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16.0 LIMITATIONS 
 
The statement of limitations associated with the current Phase II ESA is as follows: 
 
1 . This project and verification assessment was conducted in accordance with 

generally accepted engineering standards.  It is possible that materials other than 
those described in this report are present at the site.  The client acknowledges that 
no assessment can necessarily identify the existence of all contaminants, potential 
contaminants or environmental conditions; 

 
2. This report was prepared for the sole and exclusive use of Alium Investments Ltd. 

BAE accepts no responsibility or liability for any loss, damage, expense, fine or 
any other claim of any nature or type, including any liability or potential liability 
arising from its own negligence, for any use of this report or reliance on it, in whole 
or in part, by anyone other than Alium Investments Ltd.; 

 
3. There is no representation, warranty or condition, express or implied, by BAE or its 

officers, directors, employees or agents that this assessment has identified all 
contaminants, potential contaminants or environmental conditions at the site or 
that the site is free from contamination, potential contaminants or environmental 
conditions other than those noted in this report; 

 
4. This assessment has been completed from information and documentation 

described in this report.  We have assumed that any such information and 
documentation is accurate and complete.  We can accept no responsibility or 
liability for any errors, deficiencies or inaccuracies in this report arising from errors 
or omissions in the information and documentation provided by others; 

 
5. This assessment was based on information and the results of investigations 

obtained on the dates specified. BAE accepts no responsibility or liability for any 
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changes or potential changes in the condition of the site subsequent to the date of 
our investigations; 

 
6. This assessment pertains only to the site specifically described in this report and 

not to any adjacent or other property; 
 

7. This assessment does not include, nor is it intended to include, any opinion 
regarding the suitability of any structure on the site for any particular function, or 
the geotechnical conditions on the site, with the exception of how they may identify 
with environmental concerns.  Inspections do not include compliance with building, 
gas, electrical or boiler codes, or any other federal, provincial or municipal codes 
not associated with environmental concerns.  Should concerns regarding any 
parameters other than environmental concerns arise as a result of our 
investigations, they should be addressed by appropriately qualified professionals;  

 
8. Should any conditions be encountered at the subject site that differs from our 

findings, we request that we be notified immediately in order to allow for a 
reassessment. 

 
9. This report is not to be reproduced or released to any other party, other than Alium 

Investments Ltd. in whole or in part, without the express written consent of BAE. 
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TABLE 1: GROUNDWATER CHEMICAL ANALYSES - VOCs 
PARAMETER CRITERIA* MDL MW-1 MW-2 MW-3 

Acetone 2700 30 88 <30 <30 

Benzene 5 0.50 <0.50 <0.50 <0.50 

Bromodichloromethane 16 2.0 <2.0 <2.0 <2.0 

Bromoform 25 5.0 <5.0 <5.0 <5.0 

Bromomethane 0.89 0.50 <0.50 <0.50 <0.50 

Carbon tetrachloride 0.79 0.20 <0.20 <0.20 <0.20 

Chlorobenzene 30 0.50 <0.50 <0.50 <0.50 

Dibromochloromethane 25 2.0 <2.0 <2.0 <2.0 

Chloroform 2.4 1.0 <1.0 <1.0 <1.0 

1,2-Dibromoethane 0.2 0.20 <0.20 <0.20 <0.20 

1,2-Dichlorobenzene 3 0.50 <0.50 <0.50 <0.50 

1,3-Dichlorobenzene 59 0.50 <0.50 <0.50 <0.50 

1,4-Dichlorobenzene 1 0.50 <0.50 <0.50 <0.50 

Dichlorodifluoromethane 590 2.0 <2.0 <2.0 <2.0 

1,1-Dichloroethane 5 0.50 <0.50 <0.50 <0.50 

1,2-Dichloroethane 1.6 0.50 <0.50 <0.50 <0.50 

1,1-Dichloroethylene 1.6 0.50 <0.50 <0.50 <0.50 

cis-1,2-Dichloroethylene 1.6 0.50 <0.50 <0.50 <0.50 

trans-1,2-
Dichloroethylene 

1.6 0.50 <0.50 <0.50 <0.50 

1,3-Dichloropropene (cis 
& trans) 

0.5 0.50 <0.50 <0.50 <0.50 

Methylene Chloride 50 5.0 <5.0 <5.0 <5.0 

1,2-Dichloropropane 5 0.50 <0.50 <0.50 <0.50 

cis-1,3-Dichloropropene  0.30 <0.30 <0.30 <0.30 

trans-1,3-
Dichloropropene 

 0.30 <0.30 <0.30 <0.30 

Ethyl Benzene 2.4 0.50 <0.50 <0.50 <0.50 

n-Hexane 51 0.50 <0.50 <0.50 <0.50 

Methyl Ethyl Ketone 1800 20 <20 <20 <20 

Methyl Isobutyl Ketone 640 20 <20 <20 <20 

MTBE 15 2.0 <2.0 <2.0 <2.0 

Styrene 5.4 0.50 <0.50 <0.50 <0.50 

1,1,1,2-
Tetrachloroethane 

1.1 0.50 <0.50 <0.50 <0.50 

1,1,2,2-
Tetrachloroethane 

1  0.50 <0.50 <0.50 <0.50 

Tetrachloroethylene 1.6  0.50 <0.50 <0.50 <0.50 

Toluene 24  0.50 <0.50 <0.50 <0.50 



September 10
th
, 2014          Page 25 

       

     

 

 
Phase II Environmental Site Assessment    
5640 Bank Street, 7107 Marco Street, and 7041 Mitch Owens Road, City of Ottawa, Ontario 

PARAMETER CRITERIA* MDL MW-1 MW-2 MW-3 

1,1,1-Trichloroethane 200  0.50 <0.50 <0.50 <0.50 

1,1,2-Trichloroethane 4.7  0.50 <0.50 <0.50 <0.50 

Trichloroethylene 1.6  0.50 <0.50 <0.50 <0.50 

Trichlorofluoromethane 150  5.0 <5.0 <5.0 <5.0 

Vinyl chloride 0.5 0.50 <0.50 <0.50 <0.50 

o-Xylene  0.50 <0.50 <0.50 <0.50 

m+p-Xylenes  0.50 <0.50 <0.50 <0.50 

Xylenes (Total) 300 0.71 <0.71 <0.71 <0.71 

 All values in ug/l - ppb - parts per billion MDL- Method Detection Limit, N/V - No Value 
*Part XV.1 of the Environmental Protection Act – Table 2: Full Depth Generic Site 
Condition Standards in a Potable Groundwater Condition (July 2011)  
 

TABLE 2: GROUNDWATER CHEMICAL ANALYSIS- METALS 

PARAMETER CRITERIA MDL MW-3 

Antimony (Sb) 6  0.50 <0.50 

Arsenic (As) 25 1.0 1.4 

Barium (Ba) 1000  2.0 189 

Beryllium (Be) 4  0.50 <0.50 

Boron (B) 5000  10 57 

Cadmium (Cd) 2.7 0.10 <0.10 

Calcium (Ca)  0.50 105 

Chromium (Cr) 50  0.50 <0.50 

Cobalt (Co) 3.8  0.50 1.50 

Copper (Cu) 87  1.0 <1.0 

Lead (Pb) 10 1.0 <1.0 

Magnesium (Mg)  0.50 25.9 

Molybdenum (Mo) 70 0.50 1.76 

Nickel (Ni) 100  1.0 2.6 

Selenium (Se) 10 5.0 <5.0 

Silver (Ag) 1.5  0.10 <0.10 

Sodium (Na) 490000  5000 24800 

Thallium (Tl) 2  0.30 <0.30 

Uranium (U) 20 2.0 2.5 

Vanadium (V) 6.2  0.50 0.94 

Zinc (Zn) 1100 3.0 <3.0 

SAR 12 0.03 0.56 

All values in ug/l - ppb - parts per billion MDL- Method Detection Limit, N/V - No Value 
*Part XV.1 of the Environmental Protection Act – Table 2: Full Depth Generic Site 
Condition Standards in a Potable Groundwater Condition (July 2011)  
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TABLE 3: GROUNDWATER CHEMICAL ANALYSES –PETROLEUM 
HYDROCARBONS 

PARAMETER MOE/EPA 
CRITERIA 

MDL MW-1 MW-2 

PHCs     

F1 (C6-C10) 25 25 <25 <25 

F1-BTEX 25 25 <25 <25 

F2 (C10-C16) 100 100 <100 <100 

F3 (C16-C34) 250 250 <250 <250 

F4 (C34-C50) 250 250 <250 <250 

Total PHCs 250 250 <250 <250 

 All values in ug/l - ppb - parts per billion MDL- Method Detection Limit, N/V - No Value 
*Part XV.1 of the Environmental Protection Act – Table 2: Full Depth Generic Site 
Condition Standards in a Potable Groundwater Condition (July 2011). 

 
TABLE 4a: SOIL CHEMICAL ANALYSIS- METALS 

PARAMETER: *CRITERIA MDL BH-3 
1.5m 

BH-4 
1.5m 

BH5103 
4.5m 

Antimony (Sb) 50 1.0 <1.0 <1.0 <1.0 

Arsenic (As) 18 1.0 2.2 3.6 1.0 

Barium (Ba) 670 1.0 62.2 96.7 17.1 

Beryllium (Be) 10 0.50 0.52 0.67 <0.50 

Cadmium (Cd) 120 5.0 8.0 8.3 <5.0 

Chromium (Cr) 1.9 0.50 <0.50 <0.50 <0.50 

Cobalt (Co) 160 1.0 21.3 27.0 8.3 

Copper (Cu) 100 1.0 8.1 8.6 3.6 

Lead (Pb) 300 1.0 18.7 17.7 8.0 

Molybdenum (Mo) 120 1.0 16.0 10.3 2.6 

Nickel (Ni) 40 1.0 <1.0 <1.0 <1.0 

Selenium (Se) 340 1.0 19.0 20.7 6.5 

Silver (Ag) 5.5 1.0 <1.0 <1.0 <1.0 

Thallium (Tl) 50 0.20 <0.20 <0.20 <0.20 

Uranium (U) 3.3 0.50 <0.50 <0.50 <0.50 

Vanadium (V) 33 1.0 <1.0 <1.0 <1.0 

Zinc (Zn) 86 1.0 31.0 41.5 17.5 

SAR 5 0.10 0.87 0.41 n/a 

All values in ug/g - ppm - parts per million, MDL- Method Detection Limit, *Part XV.1 of 
the Environmental Protection Act – Table 2: Full Depth Generic Site Condition 
Standards in a Potable Groundwater Condition, (July 2011).  
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TABLE 4b: SOIL CHEMICAL ANALYSIS- METALS 

PARAMETER: *CRITERIA BH5104 
4.5m 

BH5105 
4.5m 

BH5112 
4.5m 

BH5123 
2.1m 

Antimony (Sb) 50 <1.0 <1.0 <1.0 <1.0 

Arsenic (As) 18 <1.0 3.4 1.7 3.5 

Barium (Ba) 670 16.7 198 30.5 41.8 

Beryllium (Be) 10 <0.50 <0.50 <0.50 <0.50 

Boron (B) 120 <5.0 7.8 <5.0 7.7 

Cadmium (Cd) 1.9 <0.50 <0.50 <0.50 <0.50 

Chromium (Cr) 160 7.3 27.9 8.3 12.8 

Cobalt (Co) 100 3.1 9.8 4.3 6.4 

Copper (Cu) 300 6.7 27.2 9.5 15.3 

Lead (Pb) 120 1.5 9.3 4.3 9.0 

Molybdenum (Mo) 40 <1.0 1.8 <1.0 2.0 

Nickel (Ni) 340 4.2 21.1 7.8 10.8 

Selenium (Se) 5.5 <1.0 <1.0 <1.0 <1.0 

Silver (Ag) 50 <0.20 <0.20 <0.20 <0.20 

Thallium (Tl) 3.3 <0.50 <0.50 <0.50 <0.50 

Uranium (U) 33 <1.0 1.7 <1.0 <1.0 

Vanadium (V) 86 21.4 40.8 18.5 24.8 

Zinc (Zn) 340 6.9 43.9 14.6 22.0 

All values in ug/g - ppm - parts per million, MDL- Method Detection Limit, *Part XV.1 of 
the Environmental Protection Act – Table 2: Full Depth Generic Site Condition 
Standards in a Potable Groundwater Condition, (July 2011).  
 

TABLE 5a: SOIL CHEMICAL ANALYSES - VOCs 

PARAMETER *CRITERIA MDL BH5-1.5m BH5103 
4.5m 

BH5104 
4.5m 

Acetone 28 0.50 <0.50 <0.50 <0.50 

Benzene 0.4 0.020 <0.020 <0.020 <0.020 

Bromodichloromethane 1.9 0.050 <0.050 <0.050 <0.050 

Bromoform 1.7 0.050 <0.050 <0.050 <0.050 

Bromomethane 0.05 0.050 <0.050 <0.050 <0.050 

Carbon tetrachloride 0.71 0.050 <0.050 <0.050 <0.050 

Chlorobenzene 2.7 0.050 <0.050 <0.050 <0.050 

Dibromochloromethane 2.9 0.050 <0.050 <0.050 <0.050 

Chloroform 0.18 0.050 <0.050 <0.050 <0.050 

1,2-Dibromoethane 0.05 0.050 <0.050 <0.050 <0.050 

1,2-Dichlorobenzene 1.7 0.050 <0.050 <0.050 <0.050 
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PARAMETER *CRITERIA MDL BH5-1.5m BH5103 
4.5m 

BH5104 
4.5m 

1,3-Dichlorobenzene 12 0.050 <0.050 <0.050 <0.050 

1,4-Dichlorobenzene 0.57 0.050 <0.050 <0.050 <0.050 

Dichlorodifluoromethane 25 0.050 <0.050 <0.050 <0.050 

1,1-Dichloroethane 0.6 0.050 <0.050 <0.050 <0.050 

1,2-Dichloroethane 0.05 0.050 <0.050 <0.050 <0.050 

1,1-Dichloroethylene 0.48 0.050 <0.050 <0.050 <0.050 

cis-1,2-Dichloroethylene 2.5 0.050 <0.050 <0.050 <0.050 

trans-1,2-
Dichloroethylene 

2.5 0.050 <0.050 <0.050 <0.050 

1,3-Dichloropropene (cis 
& trans) 

0.081 0.042 <0.042 <0.042 <0.042 

Methylene Chloride  2 0.050 <0.050 <0.050 <0.050 

1,2-Dichloropropane 0.68 0.050 <0.050 <0.050 <0.050 

cis-1,3-Dichloropropene  0.030 <0.030 <0.030 <0.030 

trans-1,3-
Dichloropropene 

 0.030 <0.030 <0.030 <0.030 

Ethyl Benzene 1.6 0.050 <0.050 <0.050 <0.050 

n-Hexane 88 0.050 <0.050 <0.050 <0.050 

Methyl Ethyl Ketone 88 0.50 <0.50 <0.50 <0.50 

Methyl Isobutyl Ketone 210 0.50 <0.50 <0.50 <0.50 

MTBE 2.3 0.050 <0.050 <0.050 <0.050 

Styrene 43 0.050 <0.050 <0.050 <0.050 

1,1,1,2-
Tetrachloroethane 

0.11 0.050 <0.050 <0.050 <0.050 

1,1,2,2-
Tetrachloroethane 

0.094 0.050 <0.050 <0.050 <0.050 

Tetrachloroethylene 2.5 0.050 <0.050 <0.050 <0.050 

Toluene 9 0.20 <0.20 <0.20 <0.20 

1,1,1-Trichloroethane 12 0.050 <0.050 <0.050 <0.050 

1,1,2-Trichloroethane 0.11 0.050 <0.050 <0.050 <0.050 

Trichloroethylene 0.61 0.050 <0.050 <0.050 <0.050 

Trichlorofluoromethane 5.8 0.050 <0.050 <0.050 <0.050 

Vinyl chloride 0.25 0.020 <0.020 <0.020 <0.020 

o-Xylene  0.020 <0.020 <0.020 <0.020 

m+p-Xylenes  0.030 <0.030 <0.030 <0.030 

Xylenes (Total) 30 0.050 <0.050 <0.050 <0.050 
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All values in ug/g - ppm - parts per million, MDL- Method Detection Limit, *Part XV.1 of 
the Environmental Protection Act – Table 2: Full Depth Generic Site Condition 
Standards in a Potable Groundwater Condition, (July 2011).  
 
 

TABLE 5b: SOIL CHEMICAL ANALYSES - VOCs 

PARAMETER *CRITERIA MDL BH5105 
4.5m 

BH5112 
4.5m 

BH5123 
2.1m 

Acetone 28 0.50 <0.50 <0.50 <0.50 

Benzene 0.4 0.020 <0.020 <0.020 <0.020 

Bromodichloromethane 1.9 0.050 <0.050 <0.050 <0.050 

Bromoform 1.7 0.050 <0.050 <0.050 <0.050 

Bromomethane 0.05 0.050 <0.050 <0.050 <0.050 

Carbon tetrachloride 0.71 0.050 <0.050 <0.050 <0.050 

Chlorobenzene 2.7 0.050 <0.050 <0.050 <0.050 

Dibromochloromethane 2.9 0.050 <0.050 <0.050 <0.050 

Chloroform 0.18 0.050 <0.050 <0.050 <0.050 

1,2-Dibromoethane 0.05 0.050 <0.050 <0.050 <0.050 

1,2-Dichlorobenzene 1.7 0.050 <0.050 <0.050 <0.050 

1,3-Dichlorobenzene 12 0.050 <0.050 <0.050 <0.050 

1,4-Dichlorobenzene 0.57 0.050 <0.050 <0.050 <0.050 

Dichlorodifluoromethane 25 0.050 <0.050 <0.050 <0.050 

1,1-Dichloroethane 0.6 0.050 <0.050 <0.050 <0.050 

1,2-Dichloroethane 0.05 0.050 <0.050 <0.050 <0.050 

1,1-Dichloroethylene 0.48 0.050 <0.050 <0.050 <0.050 

cis-1,2-Dichloroethylene 2.5 0.050 <0.050 <0.050 <0.050 

trans-1,2-
Dichloroethylene 

2.5 0.050 <0.050 <0.050 <0.050 

1,3-Dichloropropene (cis 
& trans) 

0.081 0.042 <0.042 <0.042 <0.042 

Methylene Chloride  2 0.050 <0.050 <0.050 <0.050 

1,2-Dichloropropane 0.68 0.050 <0.050 <0.050 <0.050 

cis-1,3-Dichloropropene  0.030 <0.030 <0.030 <0.030 

trans-1,3-
Dichloropropene 

 0.030 <0.030 <0.030 <0.030 

Ethyl Benzene 1.6 0.050 <0.050 <0.050 <0.050 

n-Hexane 88 0.050 <0.050 <0.050 <0.050 

Methyl Ethyl Ketone 88 0.50 <0.50 <0.50 <0.50 
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PARAMETER *CRITERIA MDL BH5105 
4.5m 

BH5112 
4.5m 

BH5123 
2.1m 

Methyl Isobutyl Ketone 210 0.50 <0.50 <0.50 <0.50 

MTBE 2.3 0.050 <0.050 <0.050 <0.050 

Styrene 43 0.050 <0.050 <0.050 <0.050 

1,1,1,2-
Tetrachloroethane 

0.11 0.050 <0.050 <0.050 <0.050 

1,1,2,2-
Tetrachloroethane 

0.094 0.050 <0.050 <0.050 <0.050 

Tetrachloroethylene 2.5 0.050 <0.050 <0.050 <0.050 

Toluene 9 0.20 <0.20 <0.20 <0.20 

1,1,1-Trichloroethane 12 0.050 <0.050 <0.050 <0.050 

1,1,2-Trichloroethane 0.11 0.050 <0.050 <0.050 <0.050 

Trichloroethylene 0.61 0.050 <0.050 <0.050 <0.050 

Trichlorofluoromethane 5.8 0.050 <0.050 <0.050 <0.050 

Vinyl chloride 0.25 0.020 <0.020 <0.020 <0.020 

o-Xylene  0.020 <0.020 <0.020 <0.020 

m+p-Xylenes  0.030 <0.030 <0.030 <0.030 

Xylenes (Total) 30 0.050 <0.050 <0.050 <0.050 

All values in ug/g - ppm - parts per million, MDL- Method Detection Limit, *Part XV.1 of 
the Environmental Protection Act – Table 2: Full Depth Generic Site Condition 
Standards in a Potable Groundwater Condition, (July 2011).  
 

TABLE 6a: SOIL CHEMICAL ANALYSES –PETROLEUM HYDROCARBONS 

PARAMETER CRITERIA MDL BH3-1.5m BH5103 
4.5m 

BH5104 
4.5m 

PHCs      

F1 (C6-C10) 65 5 <5 <5 <5 

F1-BTEX 65 5 <5 <5 <5 

F2 (C10-C16) 250 10 <10 <10 <10 

F3 (C16-C34) 2500 50 <50 <50 <50 

F4 (C34-C50) 6600 50 57 <50 <50 

Total PHCs  50 57 <50 <50 

 All values in ug/l - ppm - parts per million MDL- Method Detection Limit, N/V - No Value 
*Part XV.1 of the Environmental Protection Act – Table 2: Full Depth Generic Site 
Condition Standards in a Potable Groundwater Condition (July 2011). 
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TABLE 6b: SOIL CHEMICAL ANALYSES –PETROLEUM HYDROCARBONS 

PARAMETER CRITERIA MDL BH5105-
4.5m 

BH5112 
4.5m 

BH5123 
2.1m 

PHCs      

F1 (C6-C10) 65 5 <5 <5 <5 

F1-BTEX 65 5 <5 <5 <5 

F2 (C10-C16) 250 10 16 <10 <10 

F3 (C16-C34) 2500 50 83 <50 <50 

F4 (C34-C50) 6600 50 <50 <50 <50 

Total PHCs  50 98 <50 <50 

 All values in ug/l - ppm - parts per million MDL- Method Detection Limit, N/V - No Value 
*Part XV.1 of the Environmental Protection Act – Table 2: Full Depth Generic Site 
Condition Standards in a Potable Groundwater Condition (July 2011). 
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APPENDIX I 
Certificates of Analysis 
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APPENDIX Il 
Field Screening Apparatus 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Office of Research and Development 

Washington, DC 20460 

ENVIRONMENTAL TECHNOLOGY VERIFICATION PROGRAM 

VERIFICATION STATEMENT 
TECHNOLOGY TYPE: FIELD MEASUREMENT DEVICE 

APPLICATION: MEASUREMENT OF TOTAL PETROLEUM HYDROCARBONS 

TECHNOLOGY NAME: PetroFLAG™ SYSTEM 

COMPANY: DEXSIL® CORPORATION 

ADDRESS: ONE HAMDEN PARK DRIVE 

HAMDEN, CT 06517 
WEB SITE: http://www.dexsil.com 

TELEPHONE: (203) 288-3509 
 

VERIFICATION PROGRAM DESCRIPTION 

The U.S. Environmental Protection Agency (EPA) created the Superfund Innovative Technology 

Evaluation (SITE) and Environmental Technology Verification (ETV) Programs to facilitate deployment 

of innovative technologies through performance verification and information dissemination. The goal of 

these programs is to further environmental protection by substantially accelerating the acceptance and use 

of improved and cost-effective technologies. These programs assist and inform those involved in design, 

distribution, permitting, and purchase of environmental technologies. This document summarizes results 

of a demonstration of the PetroFLAG™ System developed by Dexsil® Corporation (Dexsil). 

 

PROGRAM OPERATION 
Under the SITE and ETV Programs, with the full participation of the technology developers, the EPA 

evaluates and documents the performance of innovative technologies by developing demonstration plans, 

conducting field tests, collecting and analyzing demonstration data, and preparing reports. The 

technologies are evaluated under rigorous quality assurance (QA) protocols to produce well-documented 

data of known quality. The EPA National Exposure Research Laboratory, which demonstrates field 

sampling, monitoring, and measurement technologies, selected Tetra Tech EM Inc. as the verification 

organization to assist in field testing seven field measurement devices for total petroleum hydrocarbons 

(TPH) in soil. This demonstration was funded by the SITE Program. 

 

DEMONSTRATION DESCRIPTION 
In June 2000, the EPA conducted a field demonstration of the PetroFLAG™ System and six other field 

measurement devices for TPH in soil. This verification statement focuses on the PetroFLAG™ System; a 

similar statement has been prepared for each of the other six devices. The performance and cost of the 

PetroFLAG™ System were compared to those of an off-site laboratory reference method, “Test Methods 

for Evaluating Solid Waste” (SW-846) Method 8015B (modified). To verify a wide range of performance 

attributes, the demonstration had both primary and secondary objectives. The primary objectives included 

(1) determining the method detection limit, (2) evaluating the accuracy and precision of TPH 

measurement, (3) evaluating the effect of interferents, and (4) evaluating the effect of moisture content on 

TPH measurement for each device. Additional primary objectives were to measure sample throughput and 

estimate TPH measurement costs. Secondary objectives included (1) documenting the skills and training 



September 10
th
, 2014          Page 84 

       

     

 

 
Phase II Environmental Site Assessment    
5640 Bank Street, 7107 Marco Street, and 7041 Mitch Owens Road, City of Ottawa, Ontario 

required to properly operate the device, (2) documenting the portability of the device, (3) evaluating the 

device’s durability, and (4) documenting the availability of the device and associated spare parts. 

 

The PetroFLAG™ System was demonstrated by using it to analyze 66 soil environmental samples, 79 

soil performance evaluation (PE) samples, and 36 liquid PE samples. In addition to these 181 samples, 10 

extract duplicates prepared using the environmental samples were analyzed. The environmental samples 

were collected in four areas contaminated with gasoline, diesel, or other petroleum products, and the PE 

samples were obtained from a commercial provider. Dexsil chose not to analyze soil samples collected in 

a fifth area because Dexsil believed that the natural organic material in the area would adversely impact 

the PetroFLAG™ System’s ability to accurately measure TPH. In addition, Dexsil chose not to analyze 

low- and medium-concentration-range weathered gasoline soil PE samples because according to Dexsil, 

the PetroFLAG™ System was not sensitive to weathered gasoline concentrations of less than 1,000 

milligrams per kilogram. Collectively, the environmental and PE samples provided the different matrix 

types and the different levels and types of petroleum hydrocarbon contamination needed to perform a 

comprehensive evaluation of the PetroFLAG™ System. A complete description of the demonstration and 

a summary of its results are available in the “Innovative Technology Verification Report: Field 

Measurement Devices for Total Petroleum Hydrocarbons in Soil—Dexsil® Corporation. 

 

TECHNOLOGY DESCRIPTION 
The PetroFLAG™ System manufactured by Dexsil is based on emulsion turbidimetry, which involves 

measurement of the light scattered by an emulsion. With the PetroFLAG™ System, a proprietary, 

nonpolar, organic solvent mixture composed of alcohols, primarily methanol, is used to extract petroleum 

hydrocarbons from soil samples. A proprietary developer solution that is polar in nature and that acts as 

an emulsifier is added to a sample extract in order to precipitate the aromatic and aliphatic hydrocarbons 

and form uniformly sized micelles. Light at a wavelength of 585 nanometers is passed through the 

emulsion, and the amount of light scattered by the emulsion at a 90-degree angle is measured using a 

turbidimeter. The TPH concentration in the emulsion is then determined by comparing the turbidity 

reading for the emulsion to that for a reference standard or to a standard calibration curve. According to 

Dexsil, the TPH concentration thus measured is a function of the mean molecular weight of the 

hydrocarbons present in the sample. During the demonstration, extraction of petroleum hydrocarbons in a 

given soil sample was typically completed by adding 10 milliliters (mL) of proprietary methanol mixture 

extraction solvent to 10 grams of the sample. To form an emulsion, 2 mL of sample extract was then 

decanted into a vial containing 4 mL of developer solution. The emulsion was analyzed using the 

PetroFLAG™ Analyzer (turbidimeter) to obtain a direct measurement of the TPH concentration in the 

soil sample. 

 

VERIFICATION OF PERFORMANCE 
To ensure data usability, data quality indicators for accuracy, precision, representativeness, completeness, 

and comparability were assessed for the reference method based on project-specific QA objectives. 

Although the reference method results generally exhibited a negative bias, based on the results for the 

data quality indicators, the reference method results were considered to be of adequate quality. The bias 

was considered to be significant primarily for low- and medium concentration- range soil samples 

containing diesel, which made up only 13 percent of the total number of samples analyzed during the 

demonstration. The reference method recoveries observed during the demonstration were typical of the 
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recoveries obtained by most organic analytical methods for environmental samples. In general, the user 

should exercise caution when evaluating the accuracy of a field measurement device by comparing it to 

reference methods because the reference methods themselves may have limitations. Key demonstration 

findings are summarized below for the primary objectives. 

 

Method Detection Limit: Based on the TPH results for seven low-concentration-range diesel soil PE 

samples, the method detection limits were determined to be 20 and 6.32 milligrams per kilogram for the 

PetroFLAG™ System and reference method, respectively. 

 

Accuracy and Precision: Seventy-one of 97 PetroFLAG™ System results (73 percent) used to draw 

conclusions regarding whether the TPH concentration in a given sampling area or sample type exceeded a 

specified action level agreed with those of the reference method; 26 PetroFLAG™ System conclusions 

were false positives. There were no false negatives. Of 91 PetroFLAG™ System results used to assess 

measurement bias, 11 were within 30 percent, 9 were within 30 to 50 percent, and 71 were not within 50 

percent of the reference method results; 82 PetroFLAG™ System results were biased high, and 9 were 

biased low. For soil environmental samples, the PetroFLAG™ System results were statistically (1) the 

same as the reference method results for one of the four sampling areas and (2) different from the 

reference method results for three of the sampling areas. For soil PE samples, the PetroFLAG™ System 

results were statistically (1) the same as the reference method results for high concentration- range diesel 

samples and (2) different from the reference method results for blank samples, high-concentration range 

weathered gasoline samples, and low- and medium-concentration-range diesel samples. For liquid PE 

samples, the PetroFLAG™ System results were statistically different from the reference method results 

for both weathered gasoline and diesel samples. The PetroFLAG™ System results correlated highly with 

the reference method results for one of the four sampling areas and diesel soil PE samples (the square of 

the correlation coefficient [R2] values were greater than 0.90, and F-test probability values were less than 

5 percent). The PetroFLAG™ System results correlated moderately with the reference method results for 

two of the four sampling areas (R2 values were 0.84 and 0.86, and F-test probability values were less than 

5 percent). The PetroFLAG™ System results correlated weakly with the reference method results for one 

of the four sampling areas and weathered gasoline soil PE samples (R2 values were 0.42 and 0.10, 

respectively, and F-test probability values were greater than 5 percent). Comparison of the PetroFLAG™ 

System and reference method median relative standard deviations (RSD) showed that the PetroFLAG™ 

System and the reference method exhibited similar overall precision. Specifically, the median RSD ranges 

were 6 to 19 percent and 5.5 to 16 percent for the PetroFLAG™ System and reference method, 

respectively. The analytical precision was about the same for the PetroFLAG™ System (a median relative 

percent difference of 5) and reference method (a median relative percent difference of 4). 

 

Effect of Interferents: The PetroFLAG™ System showed a mean response of less than 5 percent for neat 

methyl-tert-butyl ether (MTBE) and tetrachloroethene (PCE) and for soil spiked with humic acid. The 

device’s mean responses for neat Stoddard solvent; turpentine; and 1,2,4-trichlorobenzene were 42.5, 103, 

and 16 percent, respectively. The reference method showed varying mean responses for MTBE (39 

percent); PCE (17.5 percent); Stoddard solvent (85 percent); turpentine (52 percent); 1,2,4-

trichlorobenzene (50 percent); and humic acid (0 percent). For the demonstration, MTBE and Stoddard 

solvent were included in the definition of TPH. 
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Effect of Moisture Content: The PetroFLAG™ System showed a statistically significant decrease (17 

percent) in TPH results when the soil moisture content was increased from 9 to 16 percent for weathered 

gasoline soil PE samples; the reference method TPH results were unaffected. Both PetroFLAG™ System 

and reference method TPH results were unaffected when the soil moisture content was increased from 

less than 1 to 9 percent for diesel soil PE samples. 

 

Measurement Time: From the time of sample receipt, Dexsil required 50 hours, 40 minutes, to prepare a 

draft data package containing TPH results for 181 samples and 10 extract duplicates compared to 30 days 

for the reference method, which was used to analyze 199 samples and 13 extract duplicates. 

 

Key demonstration findings are summarized below for the secondary objectives. 

 

Skill and Training Requirements: The PetroFLAG™ System can be operated by one person with basic 

wet chemistry skills. The sample analysis procedure for the device can be learned in the field with a few 

practice attempts. 

 

Portability: The PetroFLAG™ System is battery-operated and requires no alternating current power 

source. The device can be easily moved between sampling areas in the field, if necessary. 

 

Durability and Availability of the Device: All items in the PetroFLAG™ System are available from 

Dexsil. During a 6-month warranty period, Dexsil will supply replacement parts for the device by 

overnight courier service at no cost. During the demonstration, none of the device’s reusable items 

malfunctioned or was damaged. 

 

In summary, during the demonstration, the PetroFLAG™ System exhibited the following desirable 

characteristics of a field TPH measurement device: (1) good precision, (2) lack of sensitivity to 

interferents that are not petroleum hydrocarbons (PCE and humic acid), (3) low measurement costs, and 

(4) ease of use. In addition, the PetroFLAG™ System exhibited moderate sample throughput. Based on 

action level conclusions and statistical correlations, the PetroFLAG™ System TPH results compared well 

with those of the reference method; however, the device exhibited a high bias, and its TPH results were 

determined to be statistically different from those of the reference method. In addition, turpentine and 

1,2,4-trichlorobenzene biased the device’s TPH results high. Moreover, an increase in soil moisture 

content biased the device’s TPH results low for weathered gasoline soil PE samples. Collectively, the 

demonstration findings indicated that the user should exercise caution when considering the device for a 

specific field TPH measurement application. 

 

Original signed by 

 

Gary J. Foley, Ph.D. 

Director 

National Exposure Research Laboratory 

Office of Research and Development 
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Project Photographs 
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APPENDIX IV 
Borehole Records 
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