
 
 

 
  

Request for Proposals – 2021 Engineering Services – Various Capital Projects 
Addendum # 2 

Issued – April 16, 2021 
 

Please be advised that closing date for this RFP has been extended to Monday, April 26, 2021 
at 2:00:00pm local time 

 
Please note the following questions and answers: 
 
Question 1:  
Regarding the upgrades to the Malpeque/Capital/University/Spencer (‘Peter Pan’) intersection, 
please clarify what specific upgrades are required? The RFP includes no parameters to outline 
the objectives of this work, the anticipated lane configurations, whether traffic signal work will 
be involved, whether traffic counts and capacity analyses are needed, etc. Please provide all 
relevant information related to this scope of work. 
 
Answer 1:  
The Peter Pan intersection upgrades shall be in accordance with the West Royalty Commercial 
Area Master Plan, available for download at the link below. It is anticipated that an additional 
designated Northbound left turn lane be added, an additional southbound thru lane be added, 
and an additional eastbound lane be added. This work will involve traffic signal work, and the 
capacity of the new intersection configuration shall be verified to be adequate for current and 
future traffic volumes. Some traffic count for this intersection and the surrounding areas can be 
made available to the Proponent, but the collection of any additional supporting traffic data 
shall be the responsibility of the Proponent. All work shall be completed in accordance to TAC 
Guidelines and engineering best practices.   
 

QUESTIONS 2 TO 11 ARE REGARDING THE ST. PETERS ROAD / BELVEDERE AVENUE 
ROUNDABOUT 

 
Question 2:  
We understand that some detailed design work for this roundabout has already been carried 
out. Were there problems with that design work? Do aspects of it need to change? 
 
Answer 2:  
There has been some design work carried out for this roundabout. This information is outdated 
and will need to be reviewed and evaluated to make sure it meets TAC guidelines and 
engineering best practices. The City will provide all information that is available to the 



successful proponent. There are no known issues with the prior design work that was carried 
out, however, as noted, the City wishes that the design be revisited ‘from scratch’ to ensure 
adequacy. Please refer to the supporting documents for background information on the work 
that has been completed. 
 
Question 3:  
The RFP is not clear whether all required land has been acquired from the surrounding property 
owners. Please clarify if there is now sufficient ROW for the desired layout. 
 
Answer 3:  
The City is finalizing plans to secure the final parcel to complete this work, as per the attached 
roundabout documents.   
 
Question 4:  

The RFP lacks a concept to show the general arrangement, approximate size, lane 

configurations, locations of sidewalks/crosswalks, etc. Please provide 

 

Answer 4:  
Please refer to supporting information posted on the City’s website with this addendum. This 
information includes the general layout and conceptual configuration. 
 

Question 5:  
What is the starting point for this design assignment? Does the City require the consultant to 
‘start from scratch’ with new traffic counts, modelling and capacity analyses, new concepts and 
preliminary design, etc.? 
 
Answer 5: 
The proponent is expected to ‘start from scratch’ for this assignment. Any previous information 
will be provided but may be outdated. It is the responsibility of the proponent to perform 
current traffic counts, produce an engineer’s estimate, construction drawings, and tender 
documents for the construction of this roundabout. 
 
Question 6: 
It is understood that a design for the St. Peters Road/Belvedere Avenue Roundabout has 

already been completed by another consultant.  This consultant is at a competitive advantage 

for completing this work and should already have information necessary for design such as 

existing topographic surveys, inverts etc.  Can the City provide some background as to why this 

project is being re-designed and is there existing design or survey information available from 

the previous project that can help support this new design. 

 

 

Answer 6: 



Please see all relevant background information posted with this Addendum. The City will 

provide all information it currently has to support this design. The reason for the re-design is to 

ensure the design is adequate for today’s standards and conditions.  

 

Question 7:  

St. Peters Road/Belvedere Avenue Roundabout – How was it determined that this intersection 

should be configured as a roundabout?  Has background analysis been done to develop the 

concept?  Is there any background information available on this intersection? 

 

Answer 7: 

Preliminary investigations were conducted over a decade ago which indicated this intersection 
was a candidate for roundabout traffic control; as did past design work by a second consultant 
in a more formal design application to determine this intersection to be suitable for a 
roundabout. Please see background information posted with this Addendum. 
 
Question 8: 
Will the survey work undertaken to date be made available to the successful proponent or are 
the proponents required to undertake a complete new survey? 
 

Answer 8: 
All available information has been provide. The Proponent will be responsible for collecting any 

required information that currently does not exist in order to complete the design. 

 

Question 9:  

A number of reports on this roundabout have been undertaken. Will this previous work be 

utilized as the basis or will this roundabout need to be designed based upon first principals? 

 

Answer 9: 

The City anticipates the proponent to use the previous work as a guideline for the design of the 
roundabout, but the design of the roundabout shall be ‘from scratch’. Please see background 
information posted with this Addendum. 
 
Question 10: 
Which takes precedence, TAC guidelines or industry best practice? 
 
Answer 10: 
TAC guidelines shall be considered as the minimum acceptable standards. The City is willing to 
deviate from TAC guidelines in favour of industry best practice, on a case by case basis, where 
industry best practice is deemed to provide additional benefit to the design.  
 
 
 



Question 11: 
Article 2.4: Does this article take precedence over all other requirements of the RFP; ie. 
Mandatory requirements, weighting, etc? If not what takes precedence? 
 
Answer 11: 
Article 4.0 Evaluation Criteria located on page 17 takes precedence over all other requirements. 
 
Question 12: 
Article 4.0: what is the weighting of the various projects within this technical proposal 
evaluation? For example, these projects, as described run from the simplistic to the complex, 
yet there is no criteria to describe the weighting of a methodology for the design of a very good 
sidewalk versus the design of a very good roundabout. How is that weighting going to be 
undertaken by the evaluation team. Please provide the weighting factor? 
 
Answer 12: 
The City does not give weighted scores to each project. Instead, the evaluation team looks at 

the entire technical submission package from each proponent, reviewing their understanding of 

the issues, the approach they expect to take to solve each issue, and the team assigned to the 

work. The Evaluation team is looking for a team with ample experience who have had great 

success with similar projects, and the availability of subject matter experts, when required.  The 

Evaluation Criteria, located on page 17 shall provide further details on how the final score is 

determine for each submission.  

Question 13: 
Throughout the RFP the phase “engineer’s estimate” is utilized. This is not defined. Please 
provide a definition in terms of Class A, B, C, D etc. Are cost consultants required to undertake 
these estimates? 
 
Answer 13: 
The proponent is expected to provide both a class D estimate as the design work begins, and a 
Class A estimate to be provided with the tender documents. 
 
Question 14: 
Level of Contract Administration expected is not provided. What are the expectations of the 
city for the various projects for the Contract Administration or is contract administration being 
handled by others?? 
 
Answer 14: 
The Proponents will only be responsible for the final inspection and commissioning of the water 
and sewer portion of any of the projects. All other Contract administration will be handled by 
City staff or other resources. 
 
 

Additional Information Section 



 
Additional Information 1: There have been several questions regarding the Eastern Gateway 
Phase 1 work item. The following addresses the questions and provides further background 
information.  
 

Last year’s video inspection report was inconclusive. As such, no information is available 
on the existing storm sewer facility. The Proponent will be responsible for determining 
required hydraulic capacity of the new storm sewer, based on the catchments and 
existing upstream storm system. The City has some information on the location of the 
upstream storm system which can be made available to the Proponent. However, 
limited data is available pertaining to the sizes of the storm sewers and the flows in the 
system. It will be responsibility of the Proponent to determine all information required 
to complete the design. 
 
The proponent shall also be responsible for conducting all required surveys for this work 
location. The approximate location of the new storm trunk shall be in accordance with 
the alignment of the proposed extension of Edward Street (per the Eastern Gateway 
Master Plan) that will bi-sect the existing MECL property. The Eastern Gateway Master 
Plan is available for download at the link below:  
 
http://cadcpei.com/charlottetown/eastern-gateway-
plan/#:~:text=The%20Eastern%20Gateway%20Waterfront%20Master,for%20the%20Cit
y%20of%20Charlottetown.&text=The%20Eastern%20Gateway%20Waterfront%20Maste
r%20Plan%20has%20the%20potential%20to,the%20next%20decade%20and%20beyond 
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102647.01 Traffic Count.xlsSUMMARY OF VEHICLE TURNING MOVEMENTS

LOCATION Legend:

DATE DAY TIME(S) 24
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Total 0 490 497 3 6 266 337 81 1671
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Fundy Engineering Belvedere Esso Intersection, Charlottetown, PE 
Serving Our Clients’ Needs First 13683:  Subsurface Soil Investigation 
www.fundyeng.com  April 2019 

EXECUTIVE SUMMARY 

Fundy Engineering & Consulting Ltd. (Fundy Engineering) was retained by City of 
Charlottetown to undertake a Subsurface Soil Investigation of the City owned municipal 
roadway at the intersection of Brackley Point Road, St. Peters Road, Falconwood Drive, 
St. Peters Road and Belvedere Drive (Belvedere Esso Intersection) in Charlottetown, 
PE.  The investigation focussed on the land directly adjacent to the Belvedere Esso on 
Brackley Point Road and St. Peters Road.  The service station property is identified by 
the Prince Edward Island Geographic Information Corporation as Property Identification 
Number PID# 70440235.  The purpose of the assessment was to determine if there are 
any potential environmental impacts within the soils from 0 - 4.26 meters below ground 
surface.   

Subsurface Investigation 
 
The subsurface soil investigation (borehole program) was conducted on March 25th, 
2019.  The boreholes were extended by Noftell Drilling Services under the direction of 
Greg Derrah, P.Tech, CESA of Fundy Engineering. The investigation concentrated along 
the roadway on Brackley Point Road and off the sidewalk on St. Peters Road. A site 
meeting with the sub-contractors occurred prior to any work to describe the site activities 
and any potential health and safety hazards.  All underground services were located 
prior to any site disturbance. Road control was provided by the City of Charlottetown.  

A total of six soil samples (one from each borehole) were collected and submitted for 
analysis of petroleum hydrocarbons constituents.  Based on the sample analysis, all 
of the borehole samples were below the applicable Tier I guideline values.  The 
samples were found to contain non-detectable concentrations of petroleum 
hydrocarbons with the exception of sample from BH4 which contained low level impacts 
which resembled lube oil.  

As a result of the site work completed by Fundy Engineering in this Subsurface 
Soils Investigation, no further site work is recommended. 

It should be noted that the executive summary is subject to the same limitations 
as presented in Section 7.0 of the report.    

http://www.fundyeng.com/
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ACRONYMS 

a.k.a.: also known as 

Ab: Absent 

AMSL: Above Mean Sea Level 

c.f.: (confer) compare or consult 

cm: centimetre 

e.g.: (exempli gratia) for example 

EIA: Environmental Impact Assessment 

EP: Environmental Professional 

et al.: (et alii) and others 

etc.: et cetera 

ha: hectare 

i.e.: (id est) namely / that is 

ID: IDentification 

Inc.: Incorporated 

kg: kilogram 

km: kilometre 

L: Litre 

Ltd.: Limited 

m: metre 

m2: metres squared 

m3: metres cubed 

MAC: Maximum Acceptable Concentration 

mg: milligram 

min: minute 

N: North 
n: statistical value that refers to the number of observations 

n.b.: (nota bene) note well / take note 

NS: Prince Edward Island 

NSE: Prince Edward Island Environment  

ND: Non-Detect 

NG: No Guideline 

P.Geo.: Professional Geoscientist 

P.Tech.: Professional Technologist 

Ph.D.: Doctorate of Philosophy 

PID: Property Identification number 

Pr: Present 

RPC: Research and Productivity Council 

W: West 

℅: Care Of 

° C: degrees Celsius 

%: percent 
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~: approximately 

±: plus / minus 

EQUIVALENTS 

1 Litre (L) = 0.264 US gallons (gal) 
1 L = 0.220 Imperial gallons (Igal) 
1 centimetre (cm) = 0.394 inches (in) 
1 metre (m) = 3.281 feet (ft) 
1 m2 = 10.765 ft2 
1 m2 = 2.471 × 10-4 acres 
1 m2 = 10-4 hectares (ha) 
1 000 L = 1 m3 
1 part per million (ppm) = 1 milligram (mg) · L-1 
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1.0 INTRODUCTION 

Fundy Engineering & Consulting Ltd. (Fundy Engineering) was retained by City of 
Charlottetown to undertake a Subsurface Soil Investigation of the City owned municipal 
roadway at the intersection of Brackley Point Road, St. Peters Road, Falconwood Drive, 
St. Peters Road and Belvedere Drive (Belvedere Esso Intersection) in Charlottetown, 
PE.  The investigation focussed on the land directly adjacent to the Belvedere Esso on 
Brackley Point Road and St. Peters Road.  The service station property is identified by 
the Prince Edward Island Geographic Information Corporation as Property Identification 
Number PID# 70440235 (Figure 1).  The purpose of the assessment was to determine if 
there are any potential environmental impacts within the soils from 0 - 4.26 meters below 
ground surface.   

1.1 SCOPE OF WORK 

A subsurface soil investigation is an intrusive investigation through sample collection, 
analysis and interpretation of the property or properties.  In agreement with City of 
Charlottetown, Fundy Engineering has completed the following work: 

 Clearance of the private electrical lines will be conducted by Atlantic Enterprises.  
The municipal water and sewage lines will be located by the City; 

 For the purpose of this work plan, the extension of six boreholes in order to 
determine the soil conditions (none of which will be converted to monitoring wells 
at the request of the client).  Representative samples will be collected from each 
individual test location for bench testing and possible analytical testing; 

 In order to accommodate the six borehole locations snow removal will be 
required due to a large amount of snow piled up on the site area. Restoration of 
the site by backfilling and leveling the boreholes locations with native materials; 

 A total of eight soil samples will be submitted for analysis of Petroleum 
Hydrocarbons.  It is recommended that standard laboratory analysis of 5 to 10 
business days be selected to avoid laboratory surcharge for expedited analysis 
turn around;   

 The report for the site work will include all details of the work completed, figures, 
borehole investigation for ecological receptors, analytical results, etc. to serve as 
a permanent record for environmental work completed.  The Atlantic Risk Based 
Corrective Action Guidelines, Version 3.0 was used as the reference document.  
The purpose of the assessment is to determine if contaminates are present within 
the subsurface soils contamination, potential migration pathways and determine 
which receptors are at risk (human and or ecological). 

 An electronic copy of the report will be provided.  Upon request three bound 
reports can be provided. 
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Figure 1.  Site location plan of the subject site located at Belvedere Esso Intersection in 
Charlottetown, Prince Edward Island.  
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2.0 SITE DESCRIPTION 

2.1 SITE CONDITIONS 

The area that the assessment concentrated on was along the property lines of the green 
space that is owned by the Belvedere Esso or the closest that the underground and 
overhead utility lines would allow.  The subject property is zoned commercial while the 
adjacent properties are zoned commercial with the exception one of the properties which 
contains residential apartment on the second level of the commercial building.  The 
adjacent properties rely on the City of Charlottetown municipal services for potable water 
and sewage management.  There are no Wellfield protection zones located within the 
vicinity of the subject site.  The site topography slopes in a south to south easterly 
direction. 

2.2 LOCALIZED SOIL AND GEOLOGY 

The bedrock geology of Prince Edward Island consists of relatively flat lying sedimentary 
deposits commonly referred to the PEI Redbeds; a part of the Pictou Group that makes 
up a section of the Maritime Plane and lies within the Appalachian Mountain System.  
The PEI Redbeds can be broken down into four cyclic sequences generally comprised of 
conglomerate, sandstone, and siltstone, from the Late Pennsylvanian to Early Permian 
ages (i.e., formed 286 million years ago to 320 million years ago) which fine upward (i.e., 
conglomerate at the base and siltstone at the top), with the oldest deposits found along 
the south shore of the island and the youngest found along the north shore.  The PEI 
Redbeds generally dip 1–3 degrees towards the northeast (Soils of Prince Edward 
Island 1988. Agriculture Canada Research Branch). 

Bedrock in Prince Edward Island is generally covered by a thin drift of Ground Morain or 
Basal Till with occurrences of Residual, Ablation Till, and minor Glaciofluvial and Marine 
Deposits.  Basal Till, which covers approximately 75% of the province are often local in 
origin and can be generally described as reddish brown, strongly acid, and compact to 
dense soils further defined by their Clay and Silt content (Soils of Prince Edward Island.  
1988. Agriculture Canada Research Branch).  Natural surficial soils identified on the 
subject site are of the Charlottetown and Tignish types.  Charlottetown type soils are 
described as Orthic Humo-Ferric Podzol, a coarse and moderately coarse textured, 
strongly acid ground moraine, ablation, or residual material on undulating to rolling relief.  
Tignish type soils are a Podzolic Gray Luvisol, a medium textured acid ground moraine 
or residual material deposited on gently to moderately undulating relief 
(www.peilandonline.com).  

2.3 SITE TOPOGRAPHY / INFERRED GROUNDWATER FLOW DIRECTION 

The site slopes in a south to south easterly direction.  The regional topography and the 
inferred groundwater flow direction would also be in a south to south eastern direction.  
This was found by reviewing a topographic map (1: 50,000) and confirmed during the 
site visit. 
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3.0   REGULATORY FRAMEWORK 

3.1 GUIDELINE FOR THE MANAGEMENT OF CONTAMINATED SITES 

The management of sites in Prince Edward Island, with respect to environmental 
concerns of petroleum hydrocarbons, is documented in the Guideline for the 
Management of Contaminated Sites Guidelines, Version 3.  The Guideline utilizes the 
Atlantic Risk Based Correction Action (RBCA) as a scientific tool for determining site 
specific remedial outlines.  Atlantic RBCA is a three-tiered approach, with each tier more 
specific to the site and less reliant on generic assumptions.  The first two tiers are 
defined as Tier I (or generic) and Tier II (Site Specific).  Tier I remedial criteria are 
contained on a look-up table that is derived from conservative default assumptions about 
typical Atlantic Canadian site conditions.  Tier II remedial criteria are derived using 
increasing amounts of site specific information in place of generic, Tier I default 
information.  The third tier is completed with more sophisticated computer models for 
complex sites. 

The Petroleum Guideline determines acceptable limits under certain site conditions that 
relate to potential receptors (residential or commercial), groundwater use (potable or 
non-potable), and soil type encountered (coarse-grained or fine-grained).  The results 
are provided for individual petroleum hydrocarbon parameters that include Benzene, 
Toluene, Ethyl-benzene, and Xylene (BTEX).  The sum of all petroleum hydrocarbons 
detected, as there may be in excess of two hundred parameters, is collectively reported 
as Total Petroleum Hydrocarbons (TPH).  Laboratory analyses are reported for BTEX 
and TPH constituents.  

For the purpose of evaluating the property, the generic Tier I criteria were used.  The 
property land use is commercial with municipal potable water source and coarse-grained 
soils. The contamination would most likely resemble gasoline given the potential service 
station source. The table below list the criteria that were followed for the site. 

       Table 1.   Criteria Used on Subject Site (Commercial, non-potable, coarse grained soil) 

Parameters Soil (mg/kg) 

Benzene 2.5 

Toluene 10,000 

Ethyl benzene 10,000 

Xylene 110 

Gasoline 870 

Diesel #2 4000 

#6 Oil 10,000 
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4.0 SITE WORK COMPLETED 

4.1 SUBSURFACE SOIL INVESTIGATION 

The subsurface soil investigation (borehole program) was conducted on March 25th, 
2019.  The boreholes were extended by Noftell Drilling Services under the direction of 
Greg Derrah, P.Tech, CESA of Fundy Engineering. The investigation concentrated along 
the roadway on Brackley Point Road and off the sidewalk on St. Peters Road as shown 
in Figure 3. A site meeting with the sub-contractors occurred prior to any work to 
describe the site activities and any potential health and safety hazards (i.e., underground 
service lines). All underground services were located prior to any site disturbance. Road 
control was provided by the City of Charlottetown.  Additional site photographs that are 
not provided within the body of the report are included within Appendix I. 

 

Figure 2. Site photographs of the extension of BH1 (left) and BH6 right. 

 
A total of six boreholes were extended.  The boreholes were extended to a maximum 
depth of 4.57 meters below the ground surface.  In general the soil was found to be 
loose brown sand fill (0-1 meters) overlying compact brown silty sandy till with sandstone 
being present at 2.44-3.20 meters below ground surface.  Groundwater was 
encountered at 2.59 meters.   
 
A total of six soil samples (one from each borehole) were collected and submitted for 
analysis of petroleum hydrocarbons constituents.  Based on the sample analysis, all 
of the borehole samples were below the allowable Tier I guideline values.  The 
samples were found to be non-detectable concentrations of petroleum hydrocarbons 
with the exception of BH4 which had low level impacts which resembled lube oil. The soil 
sample borehole locations, analytical results and the applicable criteria for PHCs are 
shown on Figure 4. Fundy Engineering’s soil and groundwater sampling procedures are 
detailed in Appendix II.  All laboratory certificates are provided in Appendix III. 

As a result of the site work completed by Fundy Engineering in this Subsurface 
Soils Investigation, no further site work is required. 
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Figure 3. Borehole location plan with soil PHC analytical results. 
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4.2 THIRD PARTY PROPERTIES 

No investigations were completed on any third party properties. 

4.3 QUALITY ASSURANCE AND QUALITY CONTROL 

All samples submitted to RPC Laboratories were analyzed using the Atlantic MUST 
methodology.  RPC is accredited by various organizations including the Standards 
Council of Canada and the Canadian Association of Environmental Analytical 
Laboratories and is ISO 9001:2000 certified.  The overall quality control results were 
considered acceptable for this level of investigation.  

4.4 CONTAMINANT PATHWAY EVALUATION 

There was no in-ground infrastructure identified during the investigations which would 
increase the migration of the soil contamination.  

4.5 LOCAL GEOLOGY CONDITIONS 

The soils encountered in the boreholes can be generally described as Compact Brown 
Sandy Silt Fill overlying Compact Reddish Brown Silty Sand Till with sandstone lenses.  
The boreholes were extended to a maximum depth 4.57 m (15 ft) below ground surface. 
The borehole / monitoring well logs are provided in Appendix IV.  

4.7       GROUNDWATER ENCOUNTERED 

Water was identified in two of the boreholes.  It is believed that this was a result of 
surface water runoff from the large melting snow pile in the greenspace of the Belvedere 
Esso. The inferred groundwater flow direction would be expected to be in a south to 
south eastern direction.       
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5.0     SITE WORK FINDINGS 

5.1 SUBSURFACE INVESTIGATION FINDINGS 

Following the completion of the site work it has been determined that there are no 
significant impacts to the soils that were investigated.   

5.2 HUMAN RECEPTOR EVALUATION 

The likelihood of exposure to a human receptor was considered for this site and within 
30 meters of the site.  This information is summarized in the table below. 

Table 2.  Likelihood of Human Exposure. 

Exposure Pathway Likelihood of Exposure Justification 

Ingestion of soil Unlikely 
Impacts below allowable guidelines. 

Dermal contact with soil Unlikely 
Impacts below allowable guidelines. 

Ingestion of surface water Unlikely 
Municipal water is provided to the site. 

Dermal contact of surface water Unlikely 
Municipal water is provided to the site. 

Ingestion of groundwater Unlikely 
Municipal water is provided to the site. 

Inhalation of vapours (indoors) Likely 
Impacts below allowable guidelines. 

Inhalation of vapours (outdoors) Unlikely 
Impacts below allowable guidelines. 

5.3 ECOLOGICAL RECEPTOR EVALUATION 

An ecological receptor review of the surrounding area was completed through aerial 
photographs and confirmed during the field investigation.  The findings are documented 
below.   

Table 3.  Ecological Screening. 

Concern Within 200 Meters of the Site 

Wetland habitats such as marshes, swamps, tidal flats, beaches  No 

Aquatic habitats such as rivers, lakes, or streams No 

Forested habitats (50 Acres or more) No 

Grassland habitat  No 

Provincial / National parks or ecological reserve No 

Rare, threatened, or endangered species populations No 

Other critical or sensitive habitat for wildlife and migratory species No 
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6.0  LIMITATIONS 

The observations made and facts presented in this report are based on site visits and 
contacts with regulatory authorities carried out in March and April 2019.  Reports of 
regulatory compliance and conditions of the property reflect conditions at that time. 

While every effort has been made to comprehensively catalogue environmental 
concerns at the Belvedere Esso Intersection in Charlottetown, Prince Edward Island, the 
appearance, discovery, or development of other environmental problems cannot be 
precluded. The property was snow covered during the site visit and may have impacted 
the assessment.  Further investigation may reveal additional information.  Should any 
conditions at the properties be encountered, which differ from those reported herein, 
Fundy Engineering requests immediate notification to permit an assessment of our 
interpretations.  There were no previous owners available to discuss the former land use 
and environmental condition.  No independent confirmation of this information has been 
made. 

The assessment did not include a review of any buildings’ structural, mechanical, or 
electrical components.  The investigation did not consider possible impediments to 
development of this property by watercourse and wetland alteration regulations, 
provincial Environmental Impact Assessment legislation, or requirements of the 
Canadian Environmental Assessment Act (CEAA). 

These results are reported confidentially to the client, who is advised to take appropriate 
action to rectify any reported infractions of regulations.  This report is intended for the 
use of the client.  No professional responsibility is assumed for the use or interpretation 
of the findings by others. 
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7.0 SUMMARY AND CONCLUSIONS 

Fundy Engineering & Consulting Ltd. (Fundy Engineering) was retained by City of 
Charlottetown to undertake a Subsurface Soil Investigation of the City owned municipal 
roadway at the intersection of Brackley Point Road, St. Peters Road, Falconwood Drive, 
St. Peters Road and Belvedere Drive (Belvedere Esso Intersection) in Charlottetown, 
PE.  The investigation focussed on the land directly adjacent to the Belvedere Esso on 
Brackley Point Road and St. Peters Road.  The service station property is identified by 
the Prince Edward Island Geographic Information Corporation as Property Identification 
Number PID# 70440235.  The purpose of the assessment was to determine if there are 
any potential environmental impacts within the soils from 0 - 4.26 meters below ground 
surface.   

As a result of the work completed the following is recommended: 

 No further site work is required with regards to the subsurface conditions 
at the site. 

7.1 CLOSING 

I trust this is sufficient for your present needs, please feel free to contact the undersigned 
for any additional information or clarification that may be required. Mr. Tim A. Ryan, 
M.Eng., P.Eng.   The Qualifications of the assessors are documented in Appendix V. 

FUNDY ENGINEERING & CONSULTING LTD. 

            

Tim A. Ryan, P.Eng, M.Eng    Greg Derrah, P. Tech., CESA 
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8.0 GLOSSARY 

The following terms are among those used in this Standard Phase II Environmental Site 
Assessment Report, which may not be familiar to all readers.  These definitions are 
intended to be explanatory and therefore may differ from those used in other documents. 

Aesthetic Objective (AO):  a Canadian Drinking Water Quality Guideline, which 
addresses parameters that may affect consumer acceptance of potable drinking water, 
such as taste, odour, and colour. 

anthropogenic:  caused by human activity. 

baseline:  background or pre-activity data that can be used for comparison when 
conducting further analyses. 

bedrock:  solid rock encountered below the soil or any other unconsolidated cover that 
occurs on the Earth’s surface. 

bylaw:  a law made by municipal government. 

carcinogen:  a cancer or tumor-casing agent. 

distillation:  the act of purifying liquids through boiling in order that the steam or gaseous 
vapours condense to a pure liquid. 

fauna:  the collective animal life occurring in an area or time period, especially the 
naturally occurring indigenous animal life. 

flora:  the collective plant life occurring in an area or time period, especially the naturally 
occurring indigenous plant life. 

friable:  materials that can be crumbled, pulverized, or reduced to powder by hand 
pressure. 

geology:  the science that studies Earth by looking at its composition and the processes 
past and present that shaped it, both on the surface and within. 

groundwater:  subsurface water that occurs beneath the water table in soils and geologic 
formations that are fully saturated. 

guideline:  a recommended, non-mandatory, optional practice that is not legislated (i.e., 
does not have the force of law), but  is a statement of desired, good, or best practice.  
They are often departmental documents that are used to interpret legislation and / or 
regulation. 

hydric soils:  soils that are saturated or flooded long enough during the growing season 
to develop anaerobic conditions in the upper part of the soil that indicate the possibility of 
wetland presence. 

hydrophytic vegetation:  plant life capable of growing in wet conditions, such as in water 
or in soil or other substrate that is periodically saturated with water and whose presence 
suggests the possibility of a wetland. 

Interim Maximum Acceptable Concentration (IMAC):  an initially established maximum 
amount of a parameter that is allowed in a potable drinking water supply, as 
administered by Health Canada, until a comprehensive review of the known health 
effects associated with the parameter with respect to exposure levels and on the 
availability of treatment and analytical technologies can be completed. 
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lithology:  a description of the physical character of a rock as determined by eye or with a 
low-power magnifier, and based on colour, structures, mineralogic components, and 
grain size. 

lubricants:  a substance used to reduce the friction between surfaces or as process 
materials either incorporated into other materials used as processing aids in the 
manufacturing of other products, or as carriers for other materials. 

Maximum Acceptable Concentration (MAC):  the maximum amount of a parameter that 
is allowed in a potable drinking water supply, as administered by Health Canada, based 
on a comprehensive review of the known health effects associated with the parameter 
with respect to exposure levels and on the availability of treatment and analytical 
technologies. 

non-friable:  materials that cannot be crumbled, pulverized, or reduced to powder by 
hand pressure. 

parallelogram:  a four-side figure with two pairs of parallel and congruent sides. 

Parcel / Property Identification (PID) number:  a unique number given to a land parcel for 
tracking information, such as deed holders, size, environmental issues, etc. 

perchloroethylene:  a volatile organic compound that is used primarily as a dry-cleaning 
agent.  It is toxic and is considered to be carcinogenic. 

petroleum hydrocarbons:  a family of naturally occurring liquid organic compounds, 
which after distillation, yields combustible fuels, petrochemicals, and lubricants. 

PolyChlorinated Biphenyls (PCBs):  a group of synthetic, organic chemical compounds 
that were once widely used in electrical equipment, specialized hydraulic systems, heat 
transfer systems, and other industrial products.  They are an environmental concern 
because they are a pervasive and persistent contaminant that is considered highly toxic 
and carcinogenic. 

potable:  safe for human consumption, such that it can be used in the preparation of food 
and beverages or for the cleaning of utensils and dishes used in the preparation of food 
and beverages. 

sanitary waste:  liquid or solid waste originating solely from humans and human 
activities, such as wastes collected from toilets, showers, wash basins, sinks used for 
cleaning domestic areas, sinks used for food preparation, clothes washing operations, 
and sinks or washing machines where food and beverage serving dishes, glasses, and 
utensils are cleaned, but does not include hazardous or radioactive materials. 

scope of work:  the objective and extent of work to be accomplished for the assignment. 

slope:  the run to rise of a surface, expressed as a ratio. 

solid waste:  non-liquid or gaseous waste that can be accepted for disposal in a landfill 
or incinerator and includes food waste, paper and cardboard, yard waste, metals, 
plastics, etc., but does not typically include industrial waste, medical waste, or hazardous 
waste. 

terrestrial:  relating to or inhabiting the land (e.g., terrestrial plants live on the land as 
opposed to in the water). 

the Work:  the tasks and activities required to complete the defined scope of work. 

topography:  the physical features of a geographical area including relative elevations 
and the position of natural and anthropogenic features. 
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ubiquitous:  widely present. 

watercourse:  the full width and length, including the bed, banks, sides and shoreline, or 
any part of a river, creek, stream, spring, brook, lake, pond, reservoir, canal, ditch, or 
other natural or artificial channel open to the atmosphere, the primary function of which 
is the conveyance or containment of water whether the flow be continuous or not. 

watershed:  an area of land that drains to a single outlet and is separated from other 
watersheds by a divide. 

wetland:  land that either periodically or permanently, has a water table at, near, or 
above the land’s surface or that is saturated with water and sustains aquatic processes 
as indicated by the presence of hydric soils, hydrophytic vegetation, and biological 
activities adapted to wet conditions. 

wellfield:  an area containing one or more potable groundwater wells that is used to 
provide water. 
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Appendix I: 

Additional Site Photographs 
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Appendix II  

 
Data Sampling Protocol 
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1.0 SUPERVISION OF EXPLORATORY BOREHOLES 
 
1.1 Introduction 
 
This document describes the procedures followed during the various drilling 
methods and sampling of exploratory boreholes observed by Fundy Engineering 
personnel. 
 
1.2 Drilling Methods 

1.2.1 Hollow Stem Augers 

 
Exploratory boreholes are completed using 210 mm (8 inch) outside diameter 
(OD) hollow stem augers using a truck or track mounted drilling rig.  The hollow 
stem augers are extended to the pre-determined sampling interval using 
conventional drilling methods, at which time a decontaminated 51 mm (2 inch) 
split spoon sampler is extended ahead of the lead auger to collect a soil sample.  
The split spoon sampler is then brought to the surface and opened exposing the 
soil core sample. 
 
The hollow stem auger provides a temporary casing within the borehole so that 
the split spoon sampler can be installed through the annulus of the hollow stem 
augers making the technique more adaptable to variable and potentially unstable 
subsurface conditions.   
 
The main advantages of this sampling system are: 
 

• In appropriate geologic environments, continuous undisturbed samples of 
overburden can be obtained; 

• In most instances drilling fluids (i.e. water) are not normally required; and 
• If required, monitoring well casing(s) can be installed through the annulus 

of the hollow stem augers before the augers are withdrawn from the 
borehole. 

1.2.2 Solid Stem Augers 
 
A second method uses a solid-stem auger with either a single flight (one section) 
or continuous flight (multiple sections).   
 
Solid stem augers with continuous flighting are used to advance holes in stable 
formations.  Drill rigs turn the auger sections using a rotary drive head mounted 
on a hydraulic-feed mechanism that pushes the auger section down or pulls it 
back.  Single auger lengths are generally 5 feet (1.5m) and diameters range from 
4 to 24 inches. 
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For drilling, a special auger bit or cutter head is attached to the leading auger 
flight section and cuts a hole for the flights to follow.  The cutter head id usually 2 
inches (51 mm) larger in diameter than the flights, providing about 1 inch (25mm) 
clearance.  The cuttings are brought to the top of the hole by the flights which act 
as a screw conveyor.  As the auger drills into the earth, more auger sections are 
added until the desired depth is reached or penetration is halted by obstructions, 
hard ground, or caving conditions. 
 
1.3 Drilling Equipment Decontamination 
 
Drilling equipment is decontaminated prior to initial use, between borehole 
locations and the completion of drilling activities.  The following items are 
manually scrubbed with a brush in a phosphate-free soap solution (i.e. Dish 
detergent) and thoroughly steam cleaned and/or power washed to remove any 
foreign materials and potentials contaminants: 
 

• Back of drill rig; 
• Hollow stem auger flights 
• Drilling rods and other down-hole equipment; and 
• Split spoon samplers. 

 
1.4 Sample Logging 
 
Split spoons are typically collected at 0.61m or 2-foot intervals in the overburden 
or as predetermined by the project manager.  The samples are visually classified 
and a detailed borehole log containing the geologic description, including 
descriptions of colour, soil type, other constituents, moisture, structure and visible 
observations of staining and/or odours (if any) is completed for each borehole.  
The borehole logs also contain any significant observations noted during the 
drilling procedures, the locations from which soil sub-samples are collected, 
notes on sample recovery, sampler blow counts, organic vapour readings, 
samples submitted for laboratory analysis and well construction details (if 
applicable). 
 
1.5 Containment of Drill Soil Cuttings  
 
All borehole auger soil cuttings are captured and contained in sealable clean 
205-L steel drums on-site.  Each steel drum is properly labeled as to the 
contents, the borehole (s) from which the soil cuttings originated and the date on 
which the contents were generated.  Pending results of the respective soil 
sample laboratory analyses, arrangements are made to dispose of the drum(s) 
from the site to a licensed waste disposal facility (if required). 
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2.0 SOIL SAMPLING, DECONTAMINATION METHODS, SAMPLES 

SELECTION AND LABORATORY ANALYSIS 
 
2.1 Introduction 
 
This document describes procedures followed by Fundy Engineering during 
decontamination of equipment, soil sample collection, selection and submission. 
 
2.2 Decontamination Methods 
 
Typically, sampling equipment (ex. Split spoon samplers and any sub-sampling 
equipment) are manually cleaned prior to each usage and at the completion of 
sampling activities according to the procedure below: 

2.2.1 Soil Sampling Decontamination Methods for Suspected 
Petroleum Hydrocarbons 

 
1. Brush and rinse with clean tap water; 
2. Manually scrub equipment with a brush in a phosphate-free soap 

solution; and 
3. Thoroughly rinse with distilled water. 

 

2.2.2 Soil Sampling Decontamination Methods for Suspected 
Volatile Organic Compounds (VOCs) 

 
 Repeat step 1 through 3 as indicated above. 
  

4. Rinse with a reagent-grade methanol solution, collecting rinsate waste; 
and 

5. Rinse thoroughly with distilled water, collecting rinsate waste. 
 

2.2.3 Soil Sampling Decontamination Methods for Suspected Metals 

 
 Repeat steps 1 through 3 above. 
 

6. Rinse with a reagent-grade 10% nitric acid solution, collecting rinsate 
waste; and 

7. Rinse thoroughly with distilled water, collecting rinsate waste. 
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2.3 Soil Sampling Methods 

2.3.1 VOC/BTEX Soil Sampling 

 
Soil samples collected for VOCs and or benzene, toluene, ethylbenzene and 
xylene (BTEX) analyses are immediately removed from the split spoon core 
sampler and packed into a pre-labeled glass jar with a Teflon-lined lid.  The 
sample jar is filled so that there is no headspace.  The sample is stored in an 
insulated cooler in the field until sample selection and submission to the 
laboratory for analysis.  The maximum holding time for these samples is seven 
(7) to fourteen (14) days depending upon the organic parameters being analyzed 
by the laboratory. 

2.3.2 Inorganic (Metals) Soil Sampling 

 
Soil samples for inorganic (metals) analysis are collected by taking the soil from 
the split spoon core and placing it into a 250ml, pre-labeled glass jar.  The 
sample is stored in an insulated cooler in the field until sample selection and 
submission to the laboratory for analysis.  The maximum holding time for these 
samples is three (3) months. 

2.3.3 Samples for Field Screening  
 
Soil samples for total organic vapour (headspace) screening are collected by 
taking soil from the split spoon core and crumbling it into a clean pre-labeled 
500mL glass jar.  The jar is filled approximately 1/3 full and covered with 
aluminum foil and plastic wrap; the ring lid is then screwed tightly onto the jar. 
 
2.4 Sample Selection 
 
Samples best reflecting “worst case” conditions are selected by Fundy 
Engineering for laboratory analysis based on visual and olfactory observations in 
the field, as well as soil vapour headspace concentrations or as directed by the 
Project Manager. 
 

2.4.1 Sample Submission and Analysis 

 
Samples selected for analysis are submitted to a certified analytical laboratory for 
analysis of pre-authorized parameters with a standard five (5) working day 
turnaround time unless other arrangements have been made.  A chain of custody 
form is completed and included in each cooler. 
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3.0 MONITORING WELL INSTALLATION 
  
3.1 Introduction 
 
This document describes procedures followed during well installations performed 
under the supervision of Fundy Engineering personnel. 
 

3.1.1 Screen and Riser Pipe 
 
The monitoring wells are constructed from individually wrapped 51mm inside 
diameter (ID) schedule 40 polyvinyl chloride (PVC) flush threaded casing 
equipped with O-rings.  The well screens consist of casing material which is 
factory slotted (slot width = 0.25mm) to permit the entry of water into the well.  
The bottoms of the screens are equipped with threaded end caps.  The 
appropriate numbers of risers are coupled with the screen section(s) via threaded 
joints to construct the well.  The top of the wells are tightly capped to prevent the 
entry of foreign materials using a locking Enviroplug well cap, which prevents the 
infiltration of surface water and foreign material into the well and also provides 
security.  A watertight, traffic-rated protective casing is installed over each 
monitoring well within a concrete pad extending approximately 0.5 metres below 
ground surface (mbgs).  No PVC cements or other solvent-based cements are 
used in the construction of the monitoring wells. 
 

3.1.2 Settings Screens, Riser Casings and Filter Materials 
 
The hollow stem augers are left in the borehole upon completion of the drilling to 
prevent the borehole from collapsing.  The necessary well materials are 
assembled within the annulus of the hollow stem augers and lowered to the 
bottom of the borehole.  The bottom of the well screen (end cap) is positioned 
flush with the bottom of the borehole and the riser sections are added until the 
top of the well casing is positioned approximately 0.15 mbgs. 
 
After the monitoring well assembly is lowered to the bottom of the borehole, a 
No. 3 silica sand (or equivalent) is added through the inside of the hollow stem 
augers to fill the annular space created between the outside of the monitoring 
well and the inside of the borehole by the slow removal of the hollow stem 
augers.  The top of the sand is constantly plumbed with a weighted measuring 
device as the silica sand is being introduced: (1) to ensure that the filter material 
is passing through the annulus of the hollow stem augers without obstruction 
evenly into the open borehole around the well screen; and (2) to ensure that a 
limited volume of silica sand is present within the drill casing at all times while the 
filter pack is being installed to minimize the potential for collapse of the natural 
formation around the well screen.  Silica sand is added until the level of the sand 
in the annular space around the monitoring well is between 0.3 and 0.6m above 
the top of the screened interval. 
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3.1.3 Setting Seals and Grouting 

 
Once the top of the sand pack is verified to be in the correct position, a bentonite 
seal is placed above the filter pack to a depth of within 0.5 mbgs. 
 
Sufficient bentonite or equivalent is poured down the inside of the auger to 
produce a seal 0.6 m thick above the sand.  After each increment of 0.15m of 
bentonite, (verified using a weighted measuring tape), approximately 4 L of 
distilled water is poured down the inside of the augers to activate (hydrate) the 
bentonite.  The water interacts with the bentonite causing it to swell, thereby 
immediately sealing off the well screen/filter pack from any fluids or potential 
contaminants migrating down from above. 
 
Bentonite grout may be used in lieu of the cement/bentonite grout in many areas.  
The final bentonite grout mix should have a “mud weight” of approximately 1 
kg/L. 
 

3.1.4 Capping the Wells 
 
Water tight, traffic-rated flush mount casings are installed onto a bed of sand, 
which immediately overlies the cement/bentonite grout seal.  This bed of sand 
allows any water entering the casing to drain through the sand and away from 
the borehole into the surrounding formation.  The protective flush mount casings 
are typically set in a 0.5m cement pad and asphalt cold-patch may be used if 
applicable.  The annulus of the protective casing is then partially filled with sand 
to provide stability and insulation to the monitoring well riser pipe. 
 

3.1.5 Documentation of Monitoring Well Configuration 
 
Detailed diagrams of the monitoring wells construction are included within the 
borehole log.  All specific depth intervals of well materials are included on the 
diagram. 
 

3.1.6 Quality and Packaging of PVC 
 
The PVC risers and screens, from which the wells are constructed, are factory 
cleaned by scrubbing and soaking in detergent, rinsed in clean water and 
allowed to dry.  The well materials are individually sealed in 6-mil polyethylene 
sleeves prior to shipment to the Site.  Immediately prior to the construction of the 
monitoring well, the PVC well materials are removed from their plastic bags by 
persons wearing clean disposable Nitrile gloves. 
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4.0 WATER LEVEL MONITORING 
 
4.1 Introduction 
 
This document describes procedures, which are followed during water level 
monitoring activities performed by Fundy Engineering personnel. 
 
4.2 Water Level Measurement 
 
All water level measurements obtained from monitoring wells are collected using 
a battery operated water level indicator tape.  The water level indicator tape is 
marked at 1cm intervals for accurate measurements to the nearest 0.5cm.  The 
probe used to measure water levels consists of a stainless steel electrode with a 
circuit-insulating gap.  The circuit is completed when the probe contacts water 
and a buzzer is activated.  The electrode sounder consists of a contact electrode 
that is suspended down the monitoring well.  Current flows through the electrode 
when it contacts the water surface and a buzzer sounds. 
 
The procedure used for measuring water levels is as follows: 
 

• Switch on; 
• Lower the weighted electric tape slowly into the monitoring well until the 

buzzer indicates a closed circuit; 
• Note the length of tape which corresponds to the top of the monitoring 

well protective casing (reference point is marked on casing); and 
• Record the resultant values as the water level below the top of the 

monitoring well casing. 
 
All water level measurements collected by Fundy Engineering personnel are 
recorded in a field book. 
 
4.3 Equipment Cleaning 
 
Care is taken not to immerse the electrode/tape any further into the monitoring 
well than necessary so that only the stainless steel probe comes into contact with 
the water during a water level measurement.  The probe and approximately 1 m 
of the polyethylene tape is decontaminated initially and between monitoring wells 
according to the following procedures: 
 

• Rinse thoroughly with distilled water; 
• Scrub with phosphate-free detergent; and  
• Rinse thoroughly with distilled water. 
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5.0 DEVELOPMENT OF MONITORING WELLS 
 
5.1 Introduction 
 
This document describes the monitoring well development procedures followed 
by Fundy Engineering personnel. 
 
5.2 Monitoring Well Development 
 
The chemistry of stagnant groundwater in a monitoring well is liable to differ from 
that in the formation due to contact with well materials and/or with the 
atmosphere, and due to changes in temperature and pressure.  All monitoring 
wells must be developed to ensure both a good communication between the well 
and the formation, and to ensure that representative groundwater is available 
prior to collecting the samples for laboratory analysis. 
 
After the monitoring well installation is completed, the depth to water is measured 
in the monitoring well (see Procedure 4).  This data is utilized to calculate a 
casing volume of water (litres) in the monitoring well, based on the total depth of 
the particular monitoring well and the inside diameter of the monitoring well 
casing.  Fundy Engineering uses a 51mm ID casing to construct monitoring wells 
which has a volume of 2.0 L of fluid per foot (0.17 imperial gallons per foot) of 
length. 
 
The development of stagnant water from the monitoring well is necessary to 
permit the collection of representative groundwater samples.  Typically, (if time 
permits) development of monitoring wells is initiated approximately 24 hours after 
completion of the monitoring well installation to allow time for the bentonite seals 
to hydrate and for the water level in the monitoring wells to stabilize. 
 
The calculated volume of water is pumped and a minimum of three monitoring 
well casing volumes are withdrawn from the monitoring well using either a 
WaTerra™ foot valve pump attached to a length of low density polyethylene 
(LDPE) tubing equal to the depth of the monitoring well or a Timco high density 
polyethylene (HDPE) disposable bailer.  The WaTerra™ and LDPE are 
permanently stored within the monitoring well and the Teflon bailer is discarded 
after development and sampling of the monitoring well has been completed.  The 
pH, specific conductance and temperature are recorded after each well casing 
volume has been removed.  Once the 10% fluctuation in field measurements has 
been achieved over three consecutive volumes.  The total volume of water 
developed is recorded in a field book.  The pH and specific conductance meters 
are calibrated to manufacturers specifications prior to commencing well 
development and are checked periodically throughout the field program. 
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5.3 Timco HDPE Disposable Bailer 
 
Bailers are the most widely used method for developing monitoring wells.  They 
are very portable and when used in the proper manner are very effective, 
especially on monitoring wells less than 6 mbgs.  The Timco HDPE disposable 
bailer (38mm OD and 91mm in length) is gently lowered into the well, using nylon 
or polyethylene-twine.  When the bailer is lowered into the monitoring well, it fills 
from the bottom to the top into the calibrated collection bucket.  This step is 
repeated until less than a 10% fluctuation over 3 consecutive casing volumes is 
reached.  After the monitoring well development and sampling are complete, the 
bailer is then discarded. 
 
5.4 Containment of Development Water 
 
All monitoring well development water is captured and contained in sealable 205-
L steel drums on-site.  Each steel drum is properly labeled as to the contents, the 
well(s) from which the development water originated and the date on which the 
contents were generated.  Pending results of groundwater laboratory analysis 
arrangements are made to dispose of the drum(s) from the site to a licensed 
waste disposal facility (if required). 
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6.0 GROUNDWATER SAMPLING 
 
6.1 Introduction 
 
This document describes the procedures followed during the collection of 
groundwater samples by Fundy Engineering personnel. 
 
6.2 Groundwater Sampling Methodology 
 
Groundwater samples are generally collected immediately after monitoring well 
development has been completed (i.e. minimum of three consecutive casing 
volumes of water removed from the monitoring well).  Each sample designated 
for laboratory analysis is collected by transferring water flow directly from the 
WaTerra™ LDPE tubing or Timco HDPE disposable bailer into the appropriate 
laboratory sample containers.  Use of the dedicated WaTerra™ pumps and/or 
the Timco HDPE disposable bailer eliminates the potential for cross-
contamination of samples between monitoring wells. 

6.2.1 Sampling for VOCs in Groundwater 

 
Samples for volatile organic compounds are collected to ensure that no 
headspace is remaining within the sample container.  The bottles are filled such 
that the sample water displaces all of the air in the bottle.  In order to protect the 
integrity of the groundwater sample and to ensure no air is retained within the 
laboratory sample container, the following methods are used to reduce agitation 
of the groundwater and preserve the natural VOCs. 

6.2.2 WaTerra™ (LDPE) Method 

 
The dedicated 5/8 inch LDPE WaTerra™ installed into each monitoring well is 
temporarily equipped with both a 3/8 inch LDPE reducer section followed by a 
7/16 inch LDPE reducer length in order to significantly confine the column of 
water flow to ensure no air is present within the groundwater sample.  The 
sample is then collected by inserting the 7/16 inch LDPE tube to the bottom of 
the appropriate laboratory containers.  All reducer sections of LDPE are 
discarded after the sampling of each monitoring well has been completed and the 
WaTerra™ assembly is then returned to the well for possible future usage. 

6.2.3 Disposable Bailer Method 

 
The disposable Timco HDPE is submersed gently into the column within the 
monitoring well.  Typically the bailer is tied to a length of nylon or polyethylene 
twine, (or equivalent).  Groundwater retained within the bailer is brought to the 
surface, the disposable reducer attachment supplied with each bailer is installed 
at the discharge end of the bailer and the necessary laboratory bottles are filled  
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as per the method described in section 6.2.2.  The bailer along with all related 
equipment is discarded after the sampling of each monitoring well has been 
completed. 
 
The pH, specific conductance and temperature (i.e. field parameters) of the 
monitoring well water are recorded immediately prior to the collection of the 
sample for laboratory analysis. 
 

6.2.4 Low Flow Groundwater Sampling Procedures 
 

The groundwater level in the well will be determined before installing the pump 
and will be recorded on the purge form. The pump, safety cable, tubing, and 
electrical lines will be lowered slowly (to minimize disturbance) into the well to the 
appropriate depth, which will be determined in the field (typically 0.6-0.9 meters 
from the bottom of the well).  Special precaution will be made to ensure the pump 
does not disturb any particulates at the bottom of the well.  Pump tubing lengths 
above the top of well casing will be kept as short as possible to minimize heating 
the groundwater in the tubing by exposure to sun light and ambient air 
temperatures. The purged water will be discharged into a graduated bucket to 
determine the total volume. Typical flow rate will be between 0.1 to 0.5 L/min 
depending on the well drawdown. This information will be recorded on the purge 
form or in the field logbook.  The pumping speed will be adjusted until little to no 
water level drawdown occurs. During well purging, field parameter indicators will 
be monitored and recorded (temperature, specific conductance, pH, and DO) at a 
frequency of five minute intervals or greater. Purging is considered complete and 
sampling will begin when all the above indicator field parameters have stabilized. 
Stabilization will be achieved when three consecutive readings are within the 
following limits:  

  
Dissolved Oxygen (10% for values > 0.5 mg/L, if three Dissolved 
Oxygen values are < 0.5 mg/L, consider the value  stabilized); 
Specific Conductance (3%); 
Temperature (3%);  
pH (± 0.1 unit). 

Each sample will be properly labeled and cooled within a cooler containing ice 
and then delivered to the laboratory.  
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6.3 Sample Acquisition 

 
Sample storage and preservation are important to minimize oxidation, 
biodegradation and growth of bacteria, which may influence the chemistry of the 
water after sampling.  For sample integrity and safety reasons, non-powdered 
Nitrile disposable gloves are worn during all soil and water sampling, monitoring 
well development and sampling procedures.  Nitrile gloves are disposed of after 
each individual sampling application. 
 
Organics (water samples) 
 
Volatiles – Use 40mL glass “purge and trap” vials.  Collect two vials per sample.  
Fill vials to overflowing with minimum agitation of sample.  Replace cover (Teflon 
side toward sample) such that no air bubbles are trapped within the vial. 
 
Semivolatiles (includes hydrocarbons, PAH, PCB etc) – Collect sample in one 
litre glass bottle with Teflon-lined cap.  Fill bottle completely and cap securely. 
 
“Alberta Must” – Collect two “purge and trap” vials and one litre amber bottle per 
sample. 
 
Dioxins/Furans – Only bottles specially prepared and certified for this analysis 
may be used.  Exercise extreme care to avoid contamination. 
 
Organics (soil samples) 
 
Samples for all parameters may be collected in glass mason jars (250ml or 
500ml).  Glass jars with Teflon-lined lids are also acceptable.  Collect a 
representative sample, place in bottle, cover with aluminum foil liner (Mason jar) 
and replace lid securely.  Samples should be kept cool prior to submission. 
 
Inorganics (water samples) 
 
Trace metals – Collect sample in polypropylene provides or 250 mL plastic 
bottles.  If there is a need to distinguish between dissolved and particulate 
phases, it will be necessary to filter the sample at the time of sample collection.  
If possible, the sample should be preserved in nitric acid in the field (0.2%).  If  
 
mercury analysis is required, field preservation is mandatory, unless the sample 
can be delivered within two hours. 
 
General Chemistry – Collect one 250 mL bottle per sample.  Do not use bottles 
designated for microbiological analysis.  Fill bottle and refrigerate. 
 
Other Inorganics – there are special bottle and preservative requirements for 
many inorganic parameters.  Please see separate sample preservation and 
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sample volume requirement information for cyanides, sulfide, phenolics, total 
organic halide, BOD, COD, nutrients, suspended solids etc. 
 
Inorganics (soil samples) 
 
Sample as for organics in soil.  Foil liner on mason jar is not required.  Plastic 
containers (bottles or clear polyethylene bags) are also acceptable. 
 
Trace metals (biota): Collect samples, wrap in plastic film and freeze 
immediately.  Clean polyethylene bags may be used. 
 
Bacteriology (water samples) 
 
Open the sterile 250mL plastic bottle provided for microbiological analysis 
without touching the inside of the cap or the mouth area of the bottle.  Fill bottle 
within 2.5cm of the top and cover securely.  Keep sample cool and deliver to the 
laboratory within 24 hours. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7.0 SAMPLE DESIGNATION, CUSTODY AND HANDLING 
 
7.1 Sample Designation 
 
A self adhesive, non-removable label will be affixed to each individual sample 
container and filled in with a marker prior to sample collection.  Sample labels 
should contain the following information: 
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• Project number 
• Sample identification number 
• Date sample collected 
• Sample preservative 
• Sampler 

 
7.2 Sample Chain of Custody 
 
The primary objective of sample custody procedures is to create a legally 
accurate written record which can be used to trace the possession and handling 
of all samples from the moment of their collection, through analysis, until their 
final disposition.  Custody of samples collected during any Fundy Engineering 
field investigation is maintained by the field personnel collecting the samples.  
Fundy Engineering personnel are responsible for documenting each sample 
transfer and maintaining custody of all samples until they are delivered to the 
laboratory.  The chain-of-custody forms document the names of the relinquishing 
and receiving parties, the time and date of the transfer of custody, and the 
reason for the transfer of custody. 
 
One chain-of-custody form will accompany each cooler shipped to the laboratory.  
The form will be placed in a sealed plastic bag inside the cooler.  Upon receipt by 
the sample custodian for the laboratory, the sample custodian will note on the 
form any damaged sample containers or discrepancies between the sample label 
and information on the chain-of-custody form.  A copy of the chain-of-custody 
form will then be transmitted to the Fundy Engineering project manager for their 
records and so that proper action can be taken, if necessary. 
 
7.3 Sample Handling Procedures 
 
Proper handling of samples is critical for meaningful laboratory test results.  
Immediately after sample collection, the chain-of-custody is completed and the 
samples are placed on ice in an insulated cooler for delivery to the laboratory for 
prompt analysis. 
 
Some parameters may require field preservation procedures.  These parameters 
are typically analyzed in individually prepared laboratory bottles containing the 
preservatives. 
 
Typically, the laboratory holds original samples for thirty (30) days after return of 
the analysis results and data packages.  Extracts prepared from the samples are 
held one hundred and eighty (180) days after return of the analysis results and 
data packages. 
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7.4 Quality Assurance Quality Control (QA/QC) Samples 

7.4.1 Laboratory Trip Blank 

 
A trip blank originating from the laboratory is submitted for analysis of VOCs on 
the day of sampling.  The trip blank is placed inside the cooler containing the 
samples for VOCs analysis.  The blank is not to be opened in the field or at any 
time by Fundy Engineering personnel. 

7.4.2 Field Duplicate Sample 

 
A random sample is duplicated in the field and submitted to the laboratory as a 
different sample code.  This sample serves as a “blind” duplicate to the 
laboratory as a quality control check. 

7.4.3 Sampling Equipment Decontamination Procedure 
 
Any soil and groundwater sampling equipment utilized is thoroughly 
decontaminated prior to each use according to the following procedure: 
 

• A phosphate free detergent wash (“Sunlight” detergent); 
• Rinse thoroughly with water; 
• A 10% nitric acid (HNO3) rinse collecting waste rinsate; 
• Rinse thoroughly with distilled water; 
• A reagent methanol rinse collecting waste rinsate; 
• Rinse thoroughly with water; 
• Allow to air dry; 
• Wrap in aluminum foil for storage and transport. 

 
If the samples will not be scheduled for metals analysis, then steps 3 and 4 may 
be omitted; if samples will not be scheduled for organics analysis then step 5 
may be omitted.  All solvents must be pesticide grade. 
 
 
 
 
8.0 PUMP TESTS PROCEDURES 
 
8.1 Introduction 
 
 
This document describes the procedures followed by Fundy Engineering 
personnel during the completion of monitoring well recovery tests.  To perform a 
recovery test, the equilibrated (static) water level in each monitoring well will be 
recorded.  The water level in the monitoring well will be rapidly lowered using 
either a WaTerra™ pumping apparatus or Timco HDPE disposable bailer and 
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then observed (using an electric water level indicator) as it recovers toward the 
static condition.  The rate at which the water level in the monitoring well recovers 
is a function of the bulk (average) hydraulic conductivity of the geologic materials 
intersected by the well screen/sand pack. 
 
8.2 Data Collection 
 
Recovery tests (i.e. rising-head slug tests) will be initiated in monitoring wells by 
recording the static water level and then pumping the wells as rapidly as possible 
until the water level is just above the top of the sand pack surrounding the 
monitoring well screen.  If the static water level is below or near the top of the 
sand pack, then pumping will continue until maximum drawdown is achieved.  
Once the maximum drawdown is reached, the WaTerra™ pump apparatus or 
Timco HDPE disposable bailer will be removed from the monitoring well and the 
initial water level, time and date will be recorded.  The water level will be 
measured as it recovers toward the static condition according to the procedure 
outlined in Procedure 4.  The required frequency of monitoring will decrease as 
the rate of recovery decreases with time according to a logarithmic function.  
Monitoring will continue until the water level has recovered to at least 80% of its 
original static water level. 
 
All information pertaining to a recovery test is documented on a 
Pumping/Recovery Test data form and includes the following: 
 

• Weather conditions (particularly precipitation events); 
• Monitoring well construction details; 
• Static water level; 
• Water level at desired/maximum drawdown; 
• Water level immediately after WaTerra™ pumping system is removed or 

inverted; 
• Water levels as the well recovery is monitored; 
• Total volume of water pumped from the well and the rate of pumping; and 
• The time and date of each water level measurement. 

 
 
 
 
 
 
8.3 Interpretation 
 
The recovery data is analyzed and interpreted to calculate the bulk hydraulic 
conductivity of the subsurface geologic materials intersected by the well 
screen/filter pack.  The Cooper (1967) method is used to determine the bulk 
hydraulic conductivity for confined aquifers and the updated method of Bouwer 
and Rice (1988) is used for confined aquifers. 
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9.0 Safety 
 
Before drilling or digging testpits in the Saint John area you must call 1-866-344-
5463 – Call before you dig utility notification service.   You should call at least two 
days before you plan to drill.  This service will provide clearances for Rogers 
Cable, Irving Oil Limited, Enbridge Gas, Aliant, Maritimes & Northeast Pipeline, 
City of Saint John Water/Waste Water, Saint John Energy. 
 
When not drilling in the Saint John area each company will have to be contacted 
separately to receive clearances. 
 
Safety clothing required for a drilling operation must include proper footwear, eye 
and head protection, hearing protection and safety vests. 
 
The main danger when working around drill rigs are when you are taking notes 
and not watching what is going on.  The drill rig is inherently a rotary device, 
therefore, becoming caught in the rotary parts is a real danger.  In addition, there 
are numerous tools and drill stems overhead, therefore there is also a danger of 
falling objects.   
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Appendix III: 

Laboratory Certificates 
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for
Fundy Engineering

PO Box 6626, 27 Wellington Row
Saint John, NB  E2L 4S1

Report ID:            308729-OAS
Report Date:        08-Apr-19
Date Received:    04-Apr-19

Attention:  Greg Derrah

Hydrocarbon Analysis in Soil (Atlantic MUST)
RPC Sample ID: 308729-1 308729-2 308729-3 308729-4 308729-5 308729-6
Client Sample ID: BH1 BH2 BH3 BH4 BH5 BH6

(8-9.5') (10-12') (10-12') (8-10') (14') (14')

Date Sampled: 25-Mar-19 25-Mar-19 25-Mar-19 25-Mar-19 25-Mar-19 25-Mar-19
Matrix: soil soil soil soil soil soil
Analytes Units RL
Benzene mg/kg 0.005 < 0.005 < 0.005 < 0.005 0.009 < 0.005 < 0.005
Toluene mg/kg 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Ethylbenzene mg/kg 0.01 < 0.01 < 0.01 < 0.01 0.01 < 0.01 < 0.01
Xylenes mg/kg 0.05 < 0.05 < 0.05 < 0.05 0.05 < 0.05 < 0.05
VPH C6-C10 (Less BTEX) mg/kg 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5 < 2.5
EPH >C10-C16 mg/kg 12 < 12 < 12 < 12 < 12 < 12 < 12
EPH >C16-C21 mg/kg 12 < 12 < 12 < 12 < 12 < 12 < 12
EPH >C21-C32 mg/kg 12 < 12 < 12 130 < 12 < 12 < 12
EPH (>C16-C32) mg/kg 12 < 12 < 12 130 < 12 < 12 < 12
Modified TPH Tier 1 mg/kg 21 < 21 < 21 130 < 21 < 21 < 21

Project #:  13683

Modified TPH Tier 1 mg/kg 21 < 21 < 21 130 < 21 < 21 < 21
VPH Surrogate (IBB) % 109 111 93 95 107 98
EPH Surrogate (IBB) % 97 100 96 97 92 91
EPH Surrogate (C32) % 97 100 111 98 94 92
Resemblance ND ND LO ND ND ND
Return to Baseline at C32 Yes Yes No Yes Yes Yes
Moisture Content % 9 13 11 12 13 10
This report relates only to the sample(s) and information provided to the laboratory.
RL = Reporting Limit; Soil results are expressed on a dry weight basis.

Angela Colford
Lab Supervisor
Organic Analytical Services

Steven Davenport
Senior Technician

Organic Analytical Services
ATLANTIC MUST SOIL

Page  1 of 4



for
Fundy Engineering

PO Box 6626, 27 Wellington Row
Saint John, NB  E2L 4S1

Report ID:            308729-OAS
Report Date:        08-Apr-19
Date Received:    04-Apr-19

Method Summary

OAS-HC03:The Determination of Petroleum Hydrocarbons (Atlantic MUST) in Soil (VPH)
OAS-HC03: Determination of Petroleum Hydrocarbons (Atlantic MUST) in Soil (EPH)

Resemblance Legend

Resemblance Code Resemblance Resemblance Code Resemblance
COMMENT See General Report Comments PAH Possible PAHs Detected
FO Fuel Oil Fraction PG Possible Gasoline Fraction
FO.LO Fuel Oil and Lube Oil Fraction PLO Possible Lube Oil Fraction
G Gasoline Fraction PWFO Possible Weathered Fuel Oil Fraction
LO Lube Oil Fraction PWG Possible Weathered Gasoline Fraction
ND Not Detected TO Tranformer Oil
NR No Resemblance (not-petrogenic in origin) UP Unknown Peaks
NRLR No Resemblance in the lube oil range (>C21-C32). WFO Weathered Fuel Oil Fraction
OP One Product (unidentified) WG Weathered Gasoline Fraction

General Report Comments

Return to Baseline:  Samples are considered to have returned to baseline if the area from C32-C36 is less than 10% of the area from C10-C32.

COMMENTS
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for
Fundy Engineering

PO Box 6626, 27 Wellington Row
Saint John, NB  E2L 4S1

Report ID:            308729-OAS
Report Date:        08-Apr-19
Date Received:    04-Apr-19

 

QA/QC Report
RPC Sample ID: BLANKC5008 BLANKC5009 SPIKEC5008 SPIKEC5009
Type: EPH VPH EPH VPH
Matrix: soil soil soil soil
Analytes Units RL % Recovery % Recovery
Benzene mg/kg 0.005 - < 0.005 - 107%
Toluene mg/kg 0.05 - < 0.05 - 101%
Ethylbenzene mg/kg 0.01 - < 0.01 - 105%
Xylenes mg/kg 0.05 - < 0.05 - 102%
VPH C6-C10 (Less BTEX) mg/kg 2.5 - < 2.5 - 100%
EPH >C10-C16 mg/kg 12 < 12 - - -
EPH >C16-C21 mg/kg 12 < 12 - - -
EPH >C21-C32 mg/kg 12 < 12 - - -
EPH >C10-C32 mg/kg 21 - - 99% -

Project #:  13683

RL = Reporting Limit

ATLANTIC MUST SOIL - QA
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for
Fundy Engineering

PO Box 6626, 27 Wellington Row
Saint John, NB  E2L 4S1

Report ID:            308729-OAS
Report Date:        08-Apr-19
Date Received:    04-Apr-19

Project #:  13683

RPC Sample ID Extracted Analyzed Extracted Analyzed
308729-1 4-Apr-19 5-Apr-19 4-Apr-19 4-Apr-19
308729-2 4-Apr-19 5-Apr-19 4-Apr-19 4-Apr-19
308729-3 4-Apr-19 5-Apr-19 4-Apr-19 4-Apr-19
308729-4 4-Apr-19 5-Apr-19 4-Apr-19 4-Apr-19
308729-5 4-Apr-19 5-Apr-19 4-Apr-19 4-Apr-19
308729-6 4-Apr-19 5-Apr-19 4-Apr-19 4-Apr-19

Summary of Date Analyzed
VPH EPH

DATE ANALYZED SUMMARY
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Appendix IV: 

Borehole Logs 
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PROJECT: Environmental Soils Investigation PROJECT NO.: 13683
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DRILLING CONTRACTOR: Noftell Drilling
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PROJECT: Environmental Soils Investigation PROJECT NO.: 13683

CLIENT: City of Charlottetown
PROJECT LOCATION: 8 Brackley Point Road Charlottetown, PE ELEVATION:
DRILLING CONTRACTOR: Noftell Drilling

BOREHOLE LOG
No. BH-5
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PROJECT: Environmental Soils Investigation PROJECT NO.: 13683

CLIENT: City of Charlottetown
PROJECT LOCATION: 8 Brackley Point Road Charlottetown, PE ELEVATION:
DRILLING CONTRACTOR: Noftell Drilling
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PROJECT: Environmental Soils Investigation PROJECT NO.: 13683

CLIENT: City of Charlottetown
PROJECT LOCATION: 8 Brackley Point Road Charlottetown, PE ELEVATION:
DRILLING CONTRACTOR: Noftell Drilling
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No. BH-3
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Tim A. Ryan, M.Eng., P.Eng. 
Environmental Engineering Services Director 

Qualifications at a glance 

• ELP, Wallace McCain Institute, 2015 
• M.Eng., UPE, 1996 
• BASc. in Engineering, Waterloo, 1990 
• Professional Engineer, APEGPE, APEPEI, APENS, and 

APEGA 

SPECIALTY AREAS:  Phase I, and II ESAs, site remediation, environmental 
management, environmental permitting, monitoring, and compliance, contaminant 
hydrogeology, and clean water initiatives 

Profile 

Tim is active in the business community.  He has led two trade missions to Alberta for 
securing business-to-business opportunities for Prince Edward Island-based companies.  
Some noteworthy projects Tim has managed include:  environmental impact 
assessment, permitting, monitoring, and compliance for portions of the $750 million 
(USD) Canaport™ LNGLP Marine Terminal; environmental analysis and permitting for the 
ultra-low sulphur diesel pipeline between the Irving Oil Limited Refinery and the East 
Charlottetown Terminal; obtaining environmental permits associated with the qplex™ 
development in Charlottetown; undertaking high-level mapping of potential energy 
investments throughout southwestern PE for Enterprise Charlottetown; management of 
historical contamination at the site of the Garcelon Civic Centre in St. Stephen; and 
environmental management of the Kent Building Supplies in west Charlottetown.  He 
recently graduated from the Entrepreneurial Leadership Program through the Wallace 
McCain Institute where he developed a broad base of skills to help lead Fundy 
Engineering into the future.  Tim also manages the joint-venture agreement between 
Fundy Engineering and Summit Liability Solutions, a Calgary-based firm that primarily 
works in the upstream oil and gas industry. 

Greg S. Derrah, P.Tech., CESA 
Project Management Lead 

Qualifications at a glance 

• Environmental Technology Diploma, PECC, 1999 
• Professional Technologist, PESCETT 
• Certified Environmental Site Assessor, AESAC 

SPECIALTY AREAS:  Phase I, II, and III environmental site assessments, risk 
assessments, site remediation, environmental audits, and hazardous materials 
surveys 

Profile 

Greg has an extensive resume of Phase I and Phase II ESAs and site professional 
services for properties throughout Atlantic Canada, including:  remedial action plan 
development for the new Kent Building Supplies in west Charlottetown; environmental 
professional services for the Garcelon Civic Centre in St. Stephen; containment and 
innovative risk-management of contaminated soils on the former McKnight Motors 
Property in east Charlottetown; site remediation of a former maintenance garage in 

http://www.fundyeng.com/
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Campobello; site professional services for the abatement of lead-based paints within 
former warehouses in Perth Andover; and delineation and remediation of a fuel oil 
release to a fractured bedrock aquifer in Grand Bay-Westfield.  Alone, Greg has 
supervised the installation of more than 2 000 boreholes and monitoring wells 
throughout the Maritimes and managed over 500 remedial programs.  His drive for 
success and on-time product delivery within budget maintains his strong track-record of 
repeat business. 

Donnie Taweel, CET 
Materials Science Manager and Clyde River Branch Manager 

Qualifications at a glance 

• Construction Technology diploma, Holland College, 1990 
• Certified Engineering Technologist, ACETTPEI 
• American Concrete Institution Certified, ACI 

SPECIALTY AREAS:  geotechnical investigations, materials testing, laboratory 
testing, and environmental site assessments 

Profile 

Donnie has participated in many projects, including:  materials testing for several long-
term care facilities; materials testing for the Prince County Hospital in Summerside; soils, 
concrete, and asphalt-testing for the new Summerside Wellness Centre and Medical 
Centre; concrete testing for the Jean Canfield Government of Canada Building in 
Charlottetown; concrete inspections for the Queen Elizabeth Hospital expansion and 
renovations to the Cancer Treatment Centre Bunker; and soils inspection for the four 
turbine 12 MW Summerside Wind Park. 

Rickey Wakelin 
Junior Engineering Technologist, Clyde River 

Qualifications at a glance 

• Environmental Technician diploma, Holland College, 2007 
• Certified Engineering Technologist, ITP 

SPECIALTY AREAS:  materials testing, laboratory testing, and environmental site 
assessments 

Profile 

Since starting at Fundy Engineering in the spring of 2016, Rickey has been involved with 
several geotechnical and environmental projects across Prince Edward Island.  His 
geotechnical work has comprised asphalt and concrete testing on various construction 
projects and wharf inspections for Public Works and Government Services Canada.  
Rickey performed site inspection work during construction of the transmission and 
distribution mains for the Miltonvale Wellfield Phase II in Charlottetown.  He has also 
conducted many Phase I Environmental Site Assessments and has assisted with several 
modified Phase I and Phase II ESAs.  
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Matthew D. Alexander, PhD., P.Geo., EP 
Environmental Sciences Manager 

Qualifications at a glance 

• Ph.D., UPE, 2006 
• B.Sc. (Honours), St.FX, 2000 
• Environmental Engineering Diploma (Honours), Sault College, 

1998 
• Professional Geoscientist, APEGPE, APGNS 
• Environmental Professional, CECAB 
• Management Certificate, Harvard Business, 2012 

SPECIALTY AREAS:  hydrogeology and hydrology, numerical modelling, 
environmental impact assessments, environmental permitting, monitoring, and 
compliance, and environmental research 

Profile 

Matt has authoured several papers published in international peer-reviewed scientific 
journals relating to his areas of expertise.  In 2008 he was named one of PE’s 21 
Leaders for the 21st Century and in 2011 he was a finalist in the Premier’s Awards for 
Ontario College Graduates.  He has worked on many projects including:  assessing the 
quality of and threats to water supplied to RCMP facilities across PEI; environmental 
permitting, monitoring, and compliance for portions of the $750 million (USD) 
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