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EXECUTIVE SUMMARY 

Golder Associates Ltd. (Golder) has prepared this report for Agriculture and Agri-Food 
Canada (AAFC).  Golder completed a Phase I and Phase II Environmental Site 
Assessment (ESA) of the AAFC Pacific Agri-Food Research Centre – Agassiz Site at 
6947 Lougheed Highway, Agassiz (Figure 1), and satellite research farms at 
510 Clearbrook Road, Abbotsford (Figure 2) and 31790 Walmsley Avenue, Abbotsford 
(Figure 2), British Columbia. 

The primary objective of the Phase I ESA was to document the condition of the Agassiz 
Site and Research Farms (Clearbrook and Walmsley) based on available sources of 
information and observations of surface conditions during the Site reconnaissance.  The 
objective was to identify former and current operations or practices of the past and 
present occupants, lessors, users, and owners that may represent potential environmental 
concerns.  The purpose of the Phase II ESA was to assess areas of potential 
environmental concern (APECs) identified as a result of the Phase I ESA.   

The Agassiz Site is located at the north and north-eastern end of the town of Agassiz, BC.  
Farm 1 includes the central building complex, consisting of office buildings, laboratories, 
greenhouses, screenhouses, various barns, fields and research plots.  Farm 2 consists of a 
former paint storage shed, former incinerator, former sewage treatment equipment, barns, 
residential housing, fields and research plots. 

The Clearbrook Research Farm (“Clearbrook RF”) is located at the south end of the City 
of Abbotsford, BC.  Clearbrook RF includes a residence, barn, fuel storage and research 
plots. 

The Walmsley Avenue Research Farm (“Walmsley RF”) is located at the south end of the 
City of Abbotsford, B.C. and to the east of the Abbotsford Airport.  Walmsley RF 
consists of an office building, shed, paint, pesticide and fertilizer storage, pot storage, fuel 
storage, pumphouse, weather station and screenhouses. 

Phase I ESA Results 

Based on the information obtained during the Phase I ESA, the following Areas of 
Potential Environmental Concern (APECs) were identified. 

• APEC 1 – Building 37 

Documentation indicates that Building 37 (Farm 1) was used for the storage of 
pesticides and the preparation (including weighing and measuring of herbicides, 
fungicides and insecticides) of chemicals for field plot and greenhouse experiments.  
A previous investigation undertaken in the vicinity of the building was limited and 
did not assess for the presence of pesticides. 
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• APEC 2 – Former Landfill (near Building 54) 

Documentation indicated that materials disposed of in the former landfill located in 
the vicinity of Building 54 (Farm 1) included construction waste and domestic refuse 
prior to the 1960s.  It is possible that construction waste such as paint and solvent 
may have been disposed of in this area.  No investigations have previously been 
conducted for this APEC. 

• APEC 3 – Groundwater beneath Farm 1 

Based on previous assessments undertaken across the site and review of historical 
documentation, pesticides and fertilizers have been used to varying extents across the 
site.  Previous investigations have indicated the presence of pesticides and nutrients 
(on occasion at elevated concentrations) in the groundwater. 

• APEC 4 – Sewage Treatment Equipment 

A sewage treatment facility was present on Farm 2 that was considered likely to have 
been associated with the past use of the area for correctional services.  Based on its 
location and the former use of the area it is assumed that it was used for domestic 
(human) purposes only. 

Management Issues 

Based on the site reconnaissance and review of available documentation the following 
“management issues” were identified: 

• Storage Tanks 

There is limited available information on the six heating oil USTs removed in 1986.  
If excavation work is completed on the Site, a contingency plan for handling of 
potential odorous and/or stained soils should be developed. 

• Waste Pesticide AST 

Water was observed in the secondary containment beneath the waste pesticide AST.  
A management plan should be implemented to prevent the accumulation of rain water 
in the secondary containment. 
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• Chemical Storage  

Information on chemicals stored and discharged prior to 1971 is limited.  If 
excavation work is completed on the Site, a contingency plan for handling of 
potential odorous and/or stained soils should be developed.  

• Potential Presence of Lead-Based Paints and Asbestos-Containing Materials. 

Based on the age of many of the site buildings located and a previous assessment, 
lead-based paints and asbestos-containing material are present in certain buildings.  If 
existing buildings are to be demolished or refurbished in the future, a specific 
hazardous building materials survey should be undertaken to assess the potential risk 
associated with these materials. 

• Incinerator 

An incinerator was present on Farm 2, likely associated with the past use of the area 
for correctional services.  If ash is observed during future works at the site, handling 
and disposal should consider the potential for the presence of metals in the waste.  

Clearbrook Research Farm 

No APECs were identified at the Clearbrook Research Farm during this assessment. 

Based on the site reconnaissance and review of available documentation the following 
“management issue” was identified: 

• Potential Presence of Lead-Based Paints and Asbestos-Containing Materials 

Based on the age of the buildings located on the site lead-based paints and asbestos-
containing materials may be present.  If renovations or demolitions are planned, a 
hazardous building material survey should be completed. 

Walmsley Research Farm 

The APECs identified at the Walmsley Research Farm based on the review of available 
documentation and the site reconnaissance included:  

• APEC 5 – Equipment Storage Shed 

The dirt floor of the equipment shed was observed to have surficial hydrocarbon-like 
staining.  No previous investigations are known to have been undertaken in this area. 
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• APEC 6 – Pesticide, Fertilizer and Paint Storage 

Staining was observed on the floor of the pesticide, fertilizer and paint storage shed 
No previous investigations are known to have been undertaken in this area. 

Phase II ESA Results 

A Phase II ESA was conducted at the site to assess the potential for subsurface 
contamination due to each of the Areas of Potential Environmental Concern (APECs) 
identified, and to assess the potential contaminants of concern (PCOCs).  The Phase II 
ESA consisted of locating and identifying underground utilities, borehole drilling and 
monitoring well installation, sampling existing and new groundwater monitoring wells, 
soil investigation and the chemical analyses of selected soil and groundwater samples. 

Based on the assessment undertaken the following summarises the findings: 

APEC 1 – Building 37 (Agassiz Site Farm 1) 

The assessment of groundwater in the vicinity of Building 37 was not undertaken as the 
wells were either destroyed or inaccessible.  No other wells were identified in the vicinity 
that could be sampled and analysed as an alternative.  Further investigation has not been 
recommended based on the groundwater quality observed during the assessment of the 
other three APECs across the site. 

APEC 2 – Former Landfill (near Building 54) (Agassiz Site Farm 1) 

The chemical analysis undertaken on the three groundwater samples collected from the 
wells in the vicinity of Building 53 (former landfill area) indicated that, for the analytes 
tested, the concentrations were below the applicable guidelines and standards, except for 
the concentration of iron detected in one of the monitoring wells and the concentration of 
manganese detected in all three monitoring wells exceeded the CCME DW criteria (based 
on aesthetics).  The concentration observed during this assessment was compared to the 
investigation undertaken in 1994.  The results indicate that the concentrations observed 
are comparable and considered likely to represent natural background concentrations.  
The soil observations during the investigation indicate that either the landfill was not 
located in this area or the material landfilled was granular fill.   
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APEC 3 – Use of Pesticides and Fertilizers Across the Site (Agassiz Site) 

The chemical analysis undertaken on the six samples collected from four monitoring 
wells and two drinking wells located on the site indicated that, for the analytes tested the 
concentrations were below the applicable guidelines and standards, except for the 
concentration of manganese.  The concentration of manganese in both of the drinking 
water wells exceeded the CCME DW criteria, (based on aesthetics).  The concentrations 
observed during this assessment were compared to the 1994 investigations.  The results 
indicated that the concentrations observed are comparable and considered likely to 
represent natural background concentrations.  Therefore, no further investigations are 
recommended for this APEC. 

APEC 4 – Sewage Treatment Facility (Agassiz Site Farm 2) 

The chemical analysis undertaken on the three samples collected from the sludge 
stockpile indicated that the concentration of molybdenum (5.7 µg/g) slightly exceeded 
the CCME and CSR AL standard of 5 µg/g.  However the concentration was below the 
CCME Residential/Parkland guideline and CSR Residential and Urban Park standard of 
10 µg/g.  The slight exceedence observed indicates that the soil may not be suitable for 
agricultural purposes but meets the residential standards.   

APEC 5 – Equipment Shed (Walmsley RF) 

The chemical analysis undertaken on the two samples collected from the surface soils 
within the equipment shed indicated that the concentration of cadmium exceeded the 
CCME and CSR AL standard in both samples.  The concentration of petroleum 
hydrocarbons (Fraction 3) in one of the samples (Sa1) exceeded the CWS-PHC standard.  
The vertical and lateral extent of this impact was not determined during this assessment.  

The concentrations of PCOCs were compared to guidelines and standards relevant to 
agriculture use, based on use of the site for agricultural research.  However, the 
Walmsley RF is currently zoned industrial.  If the site was returned to industrial use, the 
concentrations of parameters of concern would be below the IL standard.  To assess 
contingent liability if the area was required to be delineated or remediated, the estimated 
volume of contaminated soil is considered to be shallow and in the range of five to ten 
cubic metres. 
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APEC 6 – Pesticide, Fertilizer and Paint Shed (Walmsley RF) 

The chemical analysis of the water from the well located at the Walmsley RF indicated 
that, for the analytes tested, the concentrations were below the applicable guidelines and 
criteria, except for the concentration of manganese.  The concentration of manganese 
detected exceeded the CCME DW criteria (based on aesthetics).  Given that the criteria is 
based on aesthetic objectives rather than toxicity objectives we recommend that no 
further investigation be undertaken for this APEC. 

Based on the Phase II ESA, the NCSCS classification for the APECs at the Agassiz Site 
and Walmsley Research Farm were calculated as follows: 

APEC Score Category 

APEC 4 – Sewage Treatment 
Equipment 

38.3 Class 3 

APEC 5 – Equipment Shed 24.7 Class N 

 

In addition to the NCSCS classification and scoring for each of the APECs identified 
during the Phase I and Phase II ESA for the Agassiz Site and the Walmsley Research 
Farm the NCSCS classification and scoring for previously assessed areas at the Agassiz 
Site were reviewed.  Only previously assessed areas that had a NCSCS above Class N 
were reclassified.  The review of the NCSCS classification and scoring are summarised 
below. 

Area Class/Score Date Class/Score Date Class/Score Date 

1-A1 (metal disposal) 3 / 40 1991 3 / 38 1994 N / 30.2 2004 

1-A2 (Landfill) 2 / 50 1991 N / 29 1994   

1-A3 (Landfill – APEC 2) 3 / 42 1991   N /30.2 2004 

1-C1 (Compost) 3 /49.9 1991 N / 37 1994   

1-C2 (Burnables) 3 / 46.6 1991   N / 26.2 2004 

1-C3 (Compost) 3 / 46.9  1991   N / 21.2 2004 

1-C4 (Manure Storage) 3/ 46.9 1991 N / 34 1994   

1-C5 (Manure Storage) 3 / 48 1991   N / 21.2 2004 

1-C6 (Manure Storage) 3 / 48.8 1991   N / 21.2 2004 

1-C7 (Manure Storage) 3 /48.8 1991 N / 37 1994   

1-C8 (Manure Storage) 3 / 48.8 1991   N / 22.2 2004 

1-C9 (Compost) 3 / 47.7 1991   N / 26.2 2004 

1-C10 (Compost) 3 / 46.7 1991   N / 26.2 2004 
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Area Class/Score Date Class/Score Date Class/Score Date 

1-C11 (Compost) 3 / 47.9 1991   N / 26.2 2004 

1-C12 (Compost) 3 / 48.9 1991 N / 37 1994   

1-C13 (Compost) 3 / 47.9 1991 3 / 41 1994 N / 26.2 2004 

1-C14 (Agronomy Lab.) 3 / 46.9 1991 N / 32 1994   

1-C15 (Header House)   N / 34 1994   

1-C16 (Poultry Lab.)   N / 35 1994   

1-C17 (Postharvest Lab.)   N / 34 1994   

1-C18 (Entomology Lab.)   N / 29 1994   

1-C19 (Pesticide Building)   3 / 40 1994 N / 22.2 2004 

 

Based on the assessment undertaken at the Agassiz Research Station and Walmsley 
Research Farm no further assessment of remediation of APEC 1, APEC 2, APEC 3 or 
APEC 6 is required at this time. 
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1.0 INTRODUCTION 

1.1 Background 

Golder Associates Ltd. (Golder) has prepared this report for Agriculture and Agri-Food 
Canada (AAFC).  Golder completed a Phase I and Phase II Environmental Site 
Assessment (ESA) of the AAFC Pacific Agri-Food Research Centre – Agassiz Site at 
6947 Lougheed Highway, Agassiz (Figure 1), and satellite research farms at 510 
Clearbrook Road, Abbotsford (Figure 2) and 31790 Walmsley Avenue, Abbotsford 
(Figure 2), British Columbia. 

The purpose of the work was to assess whether the past or present activities undertaken at 
the Agassiz Site and the two research farms may have significant potential to impair the 
soil and groundwater conditions, possibly resulting in the need for mitigative measures. 

1.2 Study Objectives  

The primary objective of this Phase I ESA was to document the condition of each of the 
Research Stations at the time of the reconnaissance, based on available sources of 
information and observations of surface conditions during the reconnaissance at the 
Agassiz Site, Clearbrook Research Farm and Walmsley Research Farm.  The objective 
was to identify former and current operations or practices of the past and present 
occupants, lessors, users, and owners that may represent potential environmental 
concerns.  The assessment focused on identifying potential environmental concerns 
relating to soil and groundwater contamination that may have occurred on the Agassiz 
Site, Clearbrook Research Farm and Walmsley Research Farm or on the adjacent 
properties. 

The Phase I ESA followed Golder’s “Revised Work Plan for Phase I Environmental Site 
Assessment for AAFC Research Stations At Agassiz, Kamloops and Summerland, BC”, 
dated September 29, 2003. 

The purpose of the Phase II ESA was to assess areas of potential environmental concern 
(APECs) identified as a result of the Phase I ESA.  Subsurface investigations conducted 
during the Phase II ESA aided in characterizing the nature and extent of potential 
subsurface contamination at the Agassiz Site, Clearbrook RF and Walmsley RF.  The 
Phase II ESA followed Golder’s January 13, 2004 facsimile entitled “Summary of 
Agassiz and Abbotsford Research Stations Areas of Potential Environmental Concern 
and Recommended Scope of Work”. 
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2.0 SITE LOCATION 

2.1 Agassiz Research Station 

The Agassiz Site is located at the north and north-eastern end of the town of Agassiz, BC 
(Figure 1).  Farm 1 includes the central building complex, consisting of office buildings, 
laboratories, greenhouses, screenhouses, various barns, fields and research plots 
(Figure 3).  Farm 2 consists of a former paint storage shed, former incinerator, former 
sewage treatment equipment, barns, residential housing, fields and research plots 
(Figure 4). 

Based on historical documentation provided by Mr. Chris Keith of AAFC, this facility is 
covered by the Certificate of Titles as summarised in Table 1 and presented in 
Appendix I.  The geographical coordinates for the Agassiz Site are Latitude 49o13’58.57” 
N and Longitude 121o45’59.59” W. 

Table 1 - Summary of Certificate of Titles for the Agassiz Site 

Certificate Number Volume Folio Date 

D2748   May 1889 

148134E - 148143E January 1942 

329741E 1293 - June 1954 

377655E 1483 - November 1956 

377656E 1483 - November 1956 

377657E 1483 - November 1956 

3843A 12 228 March 1969 

M116131E - - December 1976 

The Agassiz Site consists of a 308 hectare land parcel, within Agricultural Land Reserve 
lands. 

2.2 Clearbrook Research Farm 

The Clearbrook Research Farm (“Clearbrook RF”) is located at the south end of the City 
of Abbotsford, BC (Figure 2).  Clearbrook RF includes a residence, barn, fuel storage and 
research plots (Figure 5). 
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Based on historical documentation provided by Mr. Chris Keith of AAFC, this facility is 
covered by the Certificate of Title 182475E Volume 188696E, included in Appendix I.  
The geographical coordinates for the Clearbrook RF are Latitude 49o0’45.86” N and 
Longitude 122o20’15.42” W 

The Clearbrook Research Farm consists of a 7.5 hectare land parcel and is zoned 
agricultural. 

2.3 Walmsley Research Farm 

The Walmsley Avenue Research Farm (“Walmsley RF”) is located at the south end of the 
City of Abbotsford, B.C. and to the east of the Abbotsford Airport (Figure 2).  Walmsley 
RF consists of an office building, shed, paint, pesticide and fertilizer storage, pot storage, 
fuel storage, pumphouse, weather station and screenhouses (Figure 6). 

Based on historical documentation provided by Mr. Chris Keith of AAFC, this facility 
has been leased from the Minister of Transport (Appendix I).  The original land lease 
covered an area of 4.05 hectares, which was later increased to 8.52 hectares in 1975.  The 
geographical coordinates for the Walmsley RF are Latitude 49o01’25.76” N and 
longitude 122o20’46.77” W 

The Walmsley Research Farm currently consists of a 2 hectare land parcel within an area 
zoned as industrial. 
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3.0 GEOGRAPHIC AND GEOLOGIC SETTING  

The Agassiz Site is located on a broad alluvial plain adjacent to the Fraser River 
contiguous with Fraser River sediments which extends northward to the Village of 
Harrison Hot Springs, southwest beyond Chilliwack, and eastward over Sea Bird Island.  
Salish sediments consisting of channel and overbank deposits and loam overlie the 
northwest corner of the Agassiz Site (Geological Survey of Canada, Map 1487A, 
1:50,000, 1980). 

The Surficial Geology of Mission Map 1485A (1:50,000) indicates that the Abbotsford 
Research Farms are underlain by Sumas Drifts.  The Sumas Drift generally consists of 
recessional channel and floodplain deposits laid down by proglacial streams; gravel and 
sand up to 40 metres thick, normal range thickness 5 to 25 metres.  

The climate in the Agassiz and Abbotsford area consists of warm, dry summers and cool, 
moist winters.  Golder reviewed available data from the nearest long-term reporting 
weather station in each area which was the Agassiz Site and Abbotsford Airport.  The 
Agassiz Site has been reporting climate data since 1889 and the Abbotsford Airport since 
1944.  Each site is monitored by Environment Canada. 

The Agassiz Site weather station indicated an average daily mean temperature of 10.5 oC, 
with a daily mean temperature ranging from 2.5 oC in January to 18.40 oC in August.  
The total annual precipitation for the Agassiz Site is approximately 1754.7 mm 
(Environment Canada, Canadian Climate Normals 1971-2000). 

The Abbotsford Airport weather station indicated an average daily mean temperature of 
10oC, with a daily mean temperature ranging from 2.60oC in January to 17.70oC in 
August.  The total annual precipitation for the Research Farms is approximately 
1573.2 mm (Environment Canada, Canadian Climate Normals 1971-2000). 
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4.0 PHASE I ENVIRONMENTAL SITE ASSESSMENT 

4.1 Scope of Work 

As requested by AAFC the scope of work for this Phase I ESA generally followed the 
terms of reference as provided by Public Works and Government Services Canada 
(PWGSC) dated August 2003 and was completed as three tasks.  Task One included a 
records review, site history review, and information evaluation.  Task Two included a site 
reconnaissance.  Task Three included reporting of the information collected as part of 
Tasks One and Two, and recommendations for further investigations and/or remediation 
(if required).  The scope of work also included the completion of the National 
Classification System for Contaminated Sites (NCSCS) for the Agassiz Site, Clearbrook 
RF and Walmsley RF, and an indicative estimate of liability or contingency as outlined in 
the Terms of Reference. 

The Phase I ESA was conducted in general accordance with the standards outlined in 
CSA Z768-01 (November 2001).  The scope of the Phase I ESA is also generally 
consistent with the Stage I Preliminary Site Investigation requirements of the British 
Columbia Ministry of Water, Land and Air Protection (MWLAP) under the 
Contaminated Sites Regulation (CSR) provisions of the Waste Management Act. 

The scope of work of the Phase I ESA is sufficient only to identify potential 
environmental issues that may be observed from visual examination of surface features 
and operating practices, and from available documented information sources.  No water, 
soil, sediment, air, liquid, gas, product or chemical sampling and testing was conducted 
on or in the vicinity of the Agassiz Site, Clearbrook RF and Walmsley RF during this 
investigation.  Opportunistic samples were not collected.  The Phase I ESA included 
cursory observations of the neighbouring land use, but did not constitute a rigorous 
evaluation of the adjacent properties. 

4.2 Information Review 

The information sources used and reviewed (where available) in completing the Phase I 
ESA included: 

• Legal land titles and title history; 

• Historical aerial photographs; 

• Water well records; 

• Surficial geology, and topography maps and references; 
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• Pertinent documents supplied by AAFC, or others; 

• Regulatory agency data from agencies including Environment Canada and MWLAP; 

• Fire insurance information from Insurers’ Advisory Organization (IAO);  

• Previous reports; and 

• Interviews with persons familiar with the sites. 

4.3 Previous Reports Reviewed 

As part of this assessment the following previous reports were examined: 

• Agriculture Canada (1991) “Evaluation of Waste Disposal Sites in British Columbia”. 

• Golder Associates Ltd. (1994) “Environmental Site Assessment, Agricultural 
Research Station Agassiz, BC (Vol. 1 & 2)”. 

• Agra Earth & Environmental (1996) “Phase 1 and Limited Phase 2 Environmental 
Site Assessment, Buildings Proposed for Leasing, Pacific Agricultural Research 
Centre, 6947 Lougheed Highway, Agassiz, British Columbia”. 

• Golder Associates Ltd. (1997) “Screening Level Environmental Impact Assessment, 
Pacific Agriculture Research Centre Agassiz, BC”. 

• Golder Associates Ltd. (1998) “Addendum I, Screening Level Environmental Impact 
Assessment, Pacific Agriculture Research Centre Agassiz, BC.  Potential Impacts 
Associated with the Installation of a Geothermal Well Field”. 

• Golder Associates Ltd. (1998) “Addendum II, Screening Level Environmental Impact 
Assessment, Pacific Agriculture Research Centre Agassiz, BC.  Assessment of 
Potential Impacts”. 

• Golder Associates Ltd. (1998) “Addendum III, Screening Level Environmental Impact 
Assessment, Pacific Agriculture Research Centre Agassiz, BC.  Assessment of 
Potential Impacts”. 

• AGRA Earth & Environmental Limited (2000) “Removal of an Underground Storage 
Tank and Confirmatory Soil and Groundwater Sampling, 6947 #7 Highway, Agassiz, 
British Columbia”. 
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• Pottinger Gaherty Environmental Consultants Ltd. (2000) “Soil Investigation of 
Former Above Ground Fuel Storage Facilities – Pacific Agri-Food Research Centre 
(Abbotsford Farm) and Abbotsford Sub-station near Abbotsford, B.C.”. 

A summary of the previous investigations undertaken is provided in the following 
sections. 

4.3.1 Agriculture Canada (1991)  

A review of the report indicated that the purpose of this assessment at the Agriculture 
Canada establishments was to: 

• Identify and locate abandoned and current-use waste disposal sites; 

• Identify and locate land contaminated by leaking underground storage tanks; 

• Identify and locate any other contaminated land sites; 

• Assess these sites with respect to their potential for posing a hazard to humans or the 
environment; and 

• Recommend follow up actions for reducing hazard(s) posed by the sites, if required. 

Based on the assessment undertaken at the Agassiz Site, a number of waste disposal areas 
(compost, manure storage and landfills) were identified.  In addition, six former and two 
existing underground storage tanks were identified on the Agassiz Site between 1950 and 
1991. 

The assessment indicated that based on the National Classification System of 
Contaminated Sites the different waste disposal areas were ranked as: 

• Considered to be of low risk (1-A1, 1-A3, 1-C2 to 1-C14); 

• Considered to be of low-medium risk (1-C1); and 

• Considered to be of medium risk (1-A2). 

Recommendations made generally throughout the report included: 

• No further assessment of the site at this time and if current land use is maintained. 

• Should land use in or near the site change, then further assessment would be prudent. 
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• Ground and surface water in and around the site should be sampled and analysed to 
determine if it meets drinking water standards.  If contamination is evident then 
further assessment of soil may be required (1-A2). 

• Disposal site should be covered with soil when closed. 

4.3.2 Golder Associates Ltd. (1994) 

In 1994, Golder undertook an environmental site assessment of the Agassiz Site.  The 
assessment included the investigation of soil vapour, surface water, soil and groundwater 
at twelve waste disposal sites. 

Chemical analysis of soil and groundwater collected at the waste disposal sites assessed 
encountered relatively low concentrations of contaminants, typically at levels below the 
existing federal/provincial (CCME/BCE) remediation criteria applicable to the site.  A 
surface water sample collected at the intermittent slough near 1-A2 and 1-C13 was found 
to contain low levels of total metals and nutrients, and pesticides were not detected above 
the laboratory reporting limit. 

Impacts to soil and groundwater in the area of the waste disposal sites (1-A1 and 1-A2) 
appeared to be associated with the presence of isolated concentrations of elevated metals 
(barium, mercury, sulphur and zinc), in excess of applicable soil remediation criteria, 
trace concentrations of DDT and PCBs in soil at 1-A1, and a trace concentration of the 
chlorinated pesticide, Naled, in groundwater at 1-A2.  Metals were generally present at 
background levels in the groundwater.  The results of the field investigation indicated that 
the landfill sites appear to represent a minimal risk to human health and the environment. 

Analysis of soil and groundwater at the manure storage sites (1-C4 and 1-C7), for 
nutrients and dissolved anions and metals, indicated limited impacts to the environment 
based on winter sampling.  However, the presence of dissolved ammonia and nitrate 
above inferred natural background levels at both sites suggested the potential for elevated 
levels of nitrate to occur during the spring months when manure accumulation is greatest 
and precipitation high. 

Field investigations at composting sites (1-C1/C12 and 1-C13) encountered isolated 
zones of non-organic/non-compostable wastes (metal, glass, ash) at both sites.  While the 
non-organic fill material at 1-C1/C12 was found to contain acceptable levels of metals 
and mineral oil and grease, the ash fill at 1-C13 contained high concentrations of lead, 
sulphur and zinc as well as elevated mineral oil and grease, all above current 
federal/provincial remediation and/or investigation criteria.  Metal contaminants were not 
found at levels of concern in groundwater collected at the nearby monitoring well  
(MW-25).  However, groundwater at both compost sites exhibited nitrate concentrations 
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above drinking water limits.  The elevated nitrate levels may be of some concern because 
of the potential migration of nitrate towards property boundaries and private water supply 
wells located off site. 

Investigations of the rock pit and septic disposal sites (1-C14 through 1-C19) encountered 
limited impacts to the soil and groundwater except in the area of 1-C19, near the pesticide 
building. 

Pesticides were present in three soil samples collected at 1-C19, with combined 
concentrations exceeding applicable provincial criteria in one of the samples.  Two of the 
pesticides present in the soil, atrazine and endosulfin, were detected in groundwater at 
monitoring well (MW-15), but at levels below the BCE drinking water limits.  Based on 
inferred flow directions and the present configuration of wells at 1-C19, it was considered 
possible that higher concentrations of pesticides may be present in the groundwater which 
were undetected in the program.  Higher concentrations of pesticides may also be found 
in the soil and groundwater during the summer months when the building is in active use.  
Although natural attenuation processes, sorption and decay, were anticipated to restrict 
the migration of pesticides far beyond the source, the presence of a number of private and 
municipal wells beyond the nearest property boundary (300 m away) rendered the site of 
some concern with respect to groundwater consumption and use. 

According to the CCME National Classification System for contaminated sites, most of 
the sites investigated (1-A2, 1-C4, 1-C7 and 1-C14 through 1-C18) had class N ratings 
and were considered to be of low risk.  However, the abandoned waste disposal site 1-A1, 
the composting sites 1-C1/C12 and 1-C13, and the in-ground disposal facility for the 
Pesticide Storage Facility (1-C19) had Class 3 ratings and were considered to be of 
medium-low risk. 

Recommendations were made for re-sampling of all monitoring wells for nitrates to more 
fully assess the impacts of site activities on groundwater nitrate concentrations, re-
sampling of two wells near 1-C19 for pesticides and completion of a round of water level 
monitoring during a summer monitoring event.  Additional recommendations were put 
forth regarding the implementation of improved waste and pesticide management 
practices on site, including: construction of a covered storage facility for manure storage 
at 1-C4; removal of ash containing elevated sulphur and heavy metals from 1-C13; 
closure of 1-C12 and storage of compost at an appropriate composting facility or disposal 
off site; closure of 1-C2 used for burning of combustible wastes; closure of the one active 
landfill on site; and replacement of the current rock-pit disposal system at 1-C19 with an 
appropriate treatment system for pesticides and other wastes in accordance with 
provincial regulations. 
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4.3.3 Agra Earth and Environmental Ltd. (1996) 

In 1996, Agra Earth and Environmental Ltd. undertook a Phase I and Limited Phase 2 
assessment of the site as part of AAFC due diligence policy for the proposed leasing of 
some of the buildings located on the site.  The assessment undertaken included a review 
of historical records, interviews, site reconnaissance, sample collection and analysis 
(asbestos-containing material and lead-based paints), review of previous reports and 
reporting of findings. 

During the Agra 1996 assessment the following issues were identified and 
recommendations made: 

• Elevated concentrations of pesticides were found occasionally in groundwater.  It was 
recommended that representative samples of the groundwater from the four wells 
(i.e., two domestic supply and two irrigation wells) present on site be collected and 
evaluated for pesticides. 

• If buildings were to be connected to the municipal sewer system, then prior to 
decommissioning of the septic tanks/drain fields, biohazardous wastes (e.g., raw 
sewage) be disposed of in a manner acceptable by the Department of Health. 

• Asbestos-containing materials were identified in some of the buildings proposed to be 
leased at the time of the assessment.  It was recommended that during renovations, 
necessary precautions be undertaken.  If the materials were to be removed, an 
approved contractor should be retained and the materials disposed in accordance with 
the Waste Management Act. 

• Lead-based paints were identified in buildings across the site.   It was recommend 
that during renovations, necessary precautions be undertaken.  Suspected lead-
containing materials would be sampled and analysed to determine appropriate waste 
disposal (e.g., special waste). 

4.3.4 Golder Associates Ltd. (1997) 

In 1997, Golder undertook a screening level environmental impact assessment of a 
proposed upgrade that would involve the replacement of several structures with a “single 
roof concept” facility.  The assessment involved: 

• the review of previous investigations, relevant published and unpublished reports; 

• site reconnaissance; and 

• interviews with site staff. 
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Based on this assessment the following valued ecosystem components were identified: 

• construction personnel and staff health and safety; 

• local Agricultural Land Reserve Lands; 

• local soil and groundwater resources for agricultural production and water supply; 

• the 1893 former calf barn and the arboretum; 

• Coho salmon and cutthroat trout and their habitat in Miami Creek; and 

• Green herons and their habitat in the vicinity of Agassiz Slough. 

An assessment was conducted of potential environmental impacts to these valued 
ecosystem components.  Impacts were categorized as “low”, “moderate” or “high” based 
on subjective criteria.  The assessment indicated that no potential impacts were identified 
that are considered to have “high” significance.   The table below indicates the potential 
impacts considered to be of “low” and “moderate” significance. 

Low Significance Moderate Significance 

Damage to infrastructure, heritage and 
archaeological resources. 

Release of hazardous, regulated and/or 
controlled substances. 

Sediment deposition, damage to vegetation, 
noise and dust. 

Disturbance of soil and groundwater 
contaminants associated with underground 
infrastructure. 

Impacts as a result of greenhouse 
operations. 

Degradation of soil and groundwater quality 
during the operations phase and as a result of 
cumulative and synergistic impacts. 

 

Mitigation measures and general recommendations to address these potential impacts are 

provided, including recommendations with regard to: 

• Soil and groundwater contamination at the site caused by previous waste management 
practices; 

• The presence of hazardous, regulated and/or controlled substances at the site; 

• The long-term conservation of environmental resources near the site; and 

• Construction planning. 
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Recommendations also included sampling and analysis of soil and groundwater near the 
former pesticide building (No. 58) and soil quality near an equipment storage shed 
(No.52) where hydrocarbon staining was observed.  In addition, it was recommended that 
a qualified consultant be retained to inventory all asbestos-containing materials in the 
building to be decommissioned and to oversee the removal and disposal of these 
materials in accordance with relevant, regulations and guidelines. 

4.3.5 Golder Associates Ltd. (Addendum I) (1998) 

The assessment undertaken by Golder as part of the Addendum I, was to identify the 
potential adverse environmental impacts potentially associated with the installation of a 
geothermal well field at the site, assess the significance of potential impacts, and propose 
mitigation measures and/or additional investigations as appropriate. 

The recommendations made during this assessment included a further evaluation of the 
identified potential impacts which may result from the operation of a geothermal well 
field at the site and to mitigate and/or manage the potential environmental risks which 
may be associated with the operation of a geothermal system. 

4.3.6 Golder Associates Ltd. (Addendum II) (1998) 

The purpose of this report was to assess the significance of potential environmental 
impacts which were identified in the EIA and in Addendum I.  The results of the potential 
environmental-impact assessments included: 

• Groundwater in the vicinity of the historic pesticide building was indicated to be 
suitable for its present and intended use at the site in regards to potential biocides.  
Potential impact of soils by the potential biocides of concern near the historic 
pesticide building was considered to be low.  However, it was indicated that shallow 
soil near the historic pesticide building should be managed. 

• Suspect soil near the northeast corner of an equipment-storage building had been 
remediated. 

• The potential for adverse environmental impacts to result from the storage, handling 
and use of biocides at the facility upgrade will be mitigated through implementation 
of existing policies and procedures. 

• Laboratory effluent from the facility upgrade would be discharged to the District of 
Kent sanitary sewer system.  Laboratory-chemical storage, handling and disposal 
policies and procedures would mitigate the potential for adverse impacts from 
laboratory discharge. 
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• Water-table elevation changes which are induced by pumping or injecting water at the 
proposed geothermal wells were unlikely to affect levels or flow characteristics in 
nearby surface-water bodies.   

• The proposed well field was unlikely to significantly affect the quality or quantity of 
groundwater at existing nearby water-supply wells.  Although it was recommended 
that the installation of groundwater wells and implementing long-term monitoring 
programs to assess and document the actual effects of the operating well field. 

• It was considered that the pumping/injection rates, which were proposed for the 
geothermal wells, were likely to induce only small and localized changes in the 
water-table elevation.  It was also recommended that the well be located a minimum 
of approximately 30 m from existing or planned buildings, services or other structures 
to decrease the risk that groundwater fluctuations would affect geotechnical 
characteristics of the subsurface. 

• Groundwater mounding associated with the injection of water within the proposed 
well field is unlikely to cause or contribute to surface flooding and is unlikely to 
significantly increase seepage rates into nearby subsurface structures.  The likelihood 
of groundwater mounding and affecting research plots is considered to be small. 

• The potential for a significant thermal plume being produced by the proposed well 
field and negatively affecting nearby water-supply wells is low. 

• The possibility of pumping contaminated groundwater through the proposed 
geothermal system can be minimized through implementing mitigative chemical 
usage, handling, and storage practices within the effective well-field. 

4.3.7 Golder Associates Ltd. (Addendum III) (1998) 

The assessment undertaken consisted of the monitoring of water levels in previously-
installed wells.  The chemical analysis of groundwater from three previously-installed 
wells. Chemical analysis of soil collected from 20 shallow test pits excavated near the 
former pesticide building.  The excavation of two shallow test-pits in the vicinity of 
Building 54, an equipment-storage building, where previous investigation had identified 
the presence of stained soil suspected to contain hydrocarbons.  The purpose of the 
investigation was to re-assess, prior to the demolition of the pesticide building and re-
development of the area, the quality of soil and groundwater which were indicated by 
previous investigations to contain elevated levels of biocides. 
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Based on the assessment undertaken, the following recommendations were made should 
excavation or other handling or relocation of soil near the pesticide building be 
necessary: 

• Soil quality above a depth of 1.0 m should be assessed with respect to its OCP 
content prior to excavation, etc. 

• The quality of soil within 0.5 m of the ground surface near the Pesticide Building and 
more than four metres from the test pits which were excavated as part of the 
assessment be assessed with respect to its content of OCP prior to excavation. 

• Shallow soil (above 0.5 m depth) which is near the pesticide building and/or other 
soil of comparable quality require on-site relocation, it was recommended that 
adequate precautions be taken to minimize the likelihood that leachable biocides 
originating from the soil are able to impact the shallow aquifer beneath the site. 

• Shallow soil (above 0.5 m depth) which is near the pesticide building and/or other 
soil of comparable quality require on-site relocation, it was recommended that the soil 
be placed in a manner that will minimize the potential for the soil or runoff or seepage 
originating from the soil to enter surface water. 

• Personnel exposed to soil during excavations should take appropriate precautions to 
limit their exposure to the soil. 

• If soil is to be disposed off-site, it was recommend that it be determined if the soil 
qualifies as a Dangerous Good or a Special Waste. 

4.3.8 AGRA Earth & Environmental Ltd. (2000) 

In 2000, AGRA undertook an investigation at the site that included supervision of an 
abandoned UST removal, assessment of the extent of soil and groundwater 
contamination, and the disposal of the contaminated soil and groundwater encountered. 

During the excavation of the UST, evidence of contamination was observed.  Soil 
excavated was stockpiled on site and confirmatory samples collected from the walls and 
base of the excavation.  Confirmatory samples analysed indicated that the base of the 
excavation had concentrations of the chemicals of concern above the CSR - Agricultural 
Land Use standards and CCME - criteria for agriculture use.  Two samples analysed from 
the stockpiled material exceeded both the CSR and CCME standards and criteria. 
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Based on the chemical analysis, further works were recommended that included assessing 
the extent of soil and groundwater contamination.  Additional soil was excavated from 
the base of the excavation and groundwater monitoring wells installed.  During the 
installation of the wells no visual or olfactory evidence of contamination was observed in 
the soil or groundwater.  The chemical results indicated that, for the contaminants of 
concern, the concentrations detected were below the laboratory reporting limit.  
Additional confirmatory samples collected and analysed from the base of the excavation 
indicated that the concentration of the contaminants of concern were below the CSR 
standards and CCME criteria. 

During the excavation of the UST, an “oily sheen” was observed on the surface of the 
water that had ponded.  A sample collected and submitted to the laboratory indicated that 
the concentrations of contaminants of concern exceeded the CSR aquatic water use 
standard and the CSR and CCME drinking water standards and criteria, respectively. 

Stockpiled soil identified during the assessment as contaminated was disposed of off-site 
to a treatment and disposal facility located in Abbotsford, British Columbia.  The water 
removed from the excavation was transported off-site to a treatment facility in Richmond.  
Testing of remaining water in the excavation indicated that the concentrations were 
below the CSR and CCME drinking water standards and criteria.   Agra indicated that no 
further investigation and/or remediation were warranted at the time of the investigation. 

4.3.9 Pottinger Gaherty Environmental Consultants Ltd. (2000) 

In 2000, Pottinger Gaherty Environmental Consultants Ltd. undertook a soil investigation 
at the Clearbrook RF and the Walmsley RF.  The investigation undertaken at the 
Clearbrook RF involved the assessment of near surface soils in the vicinity of the former 
aboveground storage tank.  At the Walmsley RF the investigation involved the 
assessment of impacted surface soils adjacent to the fuel storage shed. 

Soil samples were collected from beneath and in the vicinity of the aboveground storage 
tank at the Clearbrook RF and submitted to a laboratory for light and heavy extractable 
petroleum hydrocarbon analysis.  The analytical results indicated that, for the analytes 
tested, the concentrations detected were below the laboratory reporting limits. 

Surface soil samples were collected in the vicinity of the former fuel storage shed at the 
Walmsley RF.  One of these samples was submitted to a laboratory for light and heavy 
extractable petroleum hydrocarbon analysis.  The analytical results indicated that the 
concentration of light extractable petroleum hydrocarbons exceeded the CSR AL 
standards. 
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The impacted area was remediated by the Agriculture Canada staff by hand excavation.  
The excavated soil was placed in drums and disposed of to Sumas Environmental 
Services Inc. in Abbotsford, B.C.  Confirmatory samples collected from the base of the 
excavation were submitted to a laboratory for light and heavy extractable petroleum 
hydrocarbon analysis.  Analytical results indicated concentrations of analytes tested were 
below the laboratory reporting limits and the CSR AL standards.    

4.4 Historical Aerial Photograph Review 

Agassiz Site 

Historical aerial photographs for the Agassiz Site and the adjacent areas were obtained 
from the University of British Columbia, Geographic Information Centre.  Aerial 
photographs from 1949 to 1999 were available for review.  Table 2 presents a summary 
of the aerial photograph interpretation.  Selected aerial photographs are reproduced in 
Appendix II. 

Table 2 - Aerial Photograph Interpretation for the Agassiz Site 

Date Aerial Photograph Site Description Surrounding Area 

1949 BC719:18/19 Farm 1:  An entrance road from the 
main road leads to a central 
building area of the site.  The 
central building area appears to 
consist of a number of buildings of 
varying sizes.  Surrounding this 
central building area are fields.  In 
some of these fields areas of low 
depression (e.g., possible water 
hole) are present.  Areas of 
disturbed soil are also observed 
along the northern boundary. 
Farm 2: Was not covered in this 
photograph. 

Farm 1: Located to the 
north of the site is 
Green Mountain.  The 
site is bounded by the 
Highway to the east.  
To the south the site is 
bounded by vacant 
land and residential 
properties.  To the west 
the site is bounded by 
agricultural land.   

1954 BC1685:90/91 Farm 1:  It appears that additional 
buildings have been built within the 
central building area, including 
buildings along the site’s boundary 
to the east of the central building 
area.  There appear to be 3 to 5 
buildings and stockpiles of soil 
located in the field immediately to 
the east of the central building area.  
A path also appears along the base 
of Green Mountain.   
Farm 2: Is not visible in this 
photograph. 

Farm 1: The 
surrounding land use 
appears similar to the 
1949 aerial 
photograph. 



March 2004 - 17 - 03-1412-127 

 

Golder Associates 

Date Aerial Photograph Site Description Surrounding Area 

1963 BC5061:191, 204/205 Farm 1: Additional buildings have 
been built within the central 
building area.  The area of low 
depression still exists to the north 
west of the central building area and 
appears to contain water.  The 
buildings along the boundary to the 
east of the central building area 
appear to have been demolished.  
Areas along the northern boundary 
appear to have been disturbed (e.g., 
trees removed). 
Farm 2:  In this photograph a 
portion of the site is visible.  The 
portion visible was used for a 
correctional institution.  This area 
consists of a building in the shape 
of a H, a building in the shape of a 
cross, and 5 to 6 rectangular shaped 
buildings.  Soil appears to be 
disturbed to the south and west of 
the buildings. 

Farm 1:   The 
surrounding land use 
appears unchanged 
from the previous 
photograph reviewed. 
 
Farm 2:  This portion 
of the site is 
surrounded by fields to 
the north, east and west 
and Green Mountain to 
the south. 

1971 BC05407:44/45 Farm 1: Additional buildings may 
have been constructed in the central 
building area.  The area of low 
depression is still present to the 
north west of the central building 
area.  Soil appears to be disturbed 
along the northern boundary in 
places. 
Farm 2:  Appears similar to the 
previous photograph reviewed. 

Farm 1 and Farm 2: 
The surrounding land 
use appears similar to 
the previous 
photograph reviewed. 
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Date Aerial Photograph Site Description Surrounding Area 

1979 BC79045:57/58, 126 Farm 1:  Additional buildings have 
been built within the central 
building area.  The low depression 
to the north west of the central 
building area has been split into two 
areas of depression rather than one.  
The area to the north of building 34 
and areas along the northern 
boundary appear disturbed. 
Farm 2:   Appears similar to the 
previous photograph reviewed, with 
the exceptions of buildings now 
observed to the west of the 
correctional area. 

Farm 1: Surrounding 
areas to the south and 
agricultural land to the 
west appears further 
developed.  The areas 
to the east and north of 
the site appear 
unchanged. 
Farm 2: The 
surrounding land use 
appears similar to the 
previous photograph 
reviewed. 

1983 BC83017:183/184 Farm 1: Additional buildings have 
been built within the central 
building area.  The two low 
depressions still appear to be 
present.  Soil appears to be 
disturbed in the field to the far east 
of the central building area.  Soil 
also appears to be disturbed in a 
field to the north of the central 
building area. 
Farm 2: Was not covered in this 
photograph. 

Farm 1: Surrounding 
areas to the south and 
agricultural land to the 
west appears further 
developed.  The areas 
to the east and north of 
the site appear 
unchanged. 
 

1993 BC93029:190/191 Farm 1: Additional buildings have 
been built within the central 
building area, while others appear 
to have been removed/demolished.  
The two low depressions appear to 
have been filled.  Soil to the north 
of Building 54 appears to be 
disturbed, possibly in preparation of 
the composting facility.  Soil also 
appears to be disturbed between 
pumphouse and Building 34.  Areas 
along the northern boundary still 
appear disturbed. 
Farm 2:  Was not covered in this 
photograph. 

Farm 1: Surrounding 
areas to the south and 
agricultural land to the 
west appears further 
developed.  The areas 
to the east and north of 
the site appear 
unchanged. 

1999 6064-330 Farm 1:  The site appears relatively 
unchanged from the previous aerial 
photograph. 
Farm 2: Was not covered in this 
photograph. 

Farm 1:  The 
surrounding land use 
appears relatively 
unchanged from 1993. 
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Clearbrook Research Farm 

Historical aerial photographs for the Clearbrook Research Farm and the adjacent areas 
were obtained from the University of British Columbia, Geographic Information Centre.  
Aerial photographs from 1940 to 1999 were available for review.  Table 3 presents a 
summary of the aerial photograph interpretation.  Selected aerial photographs are 
reproduced in Appendix II. 

Table 3 - Aerial Photograph Interpretation for Clearbrook Research Farm 

Date Aerial Photograph Site Description Surrounding Area 

1940 209:5 The site appears to be covered 
entirely by vegetation (trees). 

The surrounding land appears 
to be either covered by 
vegetation (trees) or 
farmland.  Buildings are 
generally located near the 
main road on each of the 
farmland areas. 

1949 729:72 A majority of the site is covered 
by vegetation (trees) except for 
a portion of the south east 
corner.  In the south east corner 
the vegetation appears to have 
been removed. 

The surrounding land use 
appears to have changed 
slightly with the addition of 
further buildings (e.g. 
possible sub division of 
farmland) and clearing of 
vegetation in the north east 
portion of the neighbouring 
property to the south. 

1954 1783:36 The site appears unchanged 
from the 1979 aerial photograph 
reviewed. 

The surrounding land to the 
north, east and west appear to 
be unchanged.  However, an 
assessment of land use to the 
south can not be undertaken 
due to the lateral extent of 
the photograph in this 
direction. 

1963 5072:282 The site has been developed.  A 
majority of the trees have been 
cleared from the site and crop 
fields been established.  A 
number of farm buildings are 
located along the southern 
boundary. 

The surrounding land to the 
north, east and west appear to 
be unchanged.  The land 
located to the immediate 
south of the site has been 
developed potentially for 
agricultural purposes.  
Further south the land 
appears to be used as a 
quarry. 
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Date Aerial Photograph Site Description Surrounding Area 

1974 5591:226 The site appears similar to the 
1963 aerial photograph 
reviewed. 

The surrounding land use to 
the north, east, south and 
west appears similar to the 
previous photograph. 

1979 79010:061 The site appears similar to the 
1974 aerial photograph 
reviewed. 

The surrounding land use to 
the north, east, south and 
west appears similar to the 
previous photograph. 

1983 83014:168 The site appears similar to the 
1979 aerial photograph 
reviewed. 

The surrounding land use to 
the north, east, south and 
west appears similar to the 
previous photograph. 

1988 88007:105 The site appears similar to the 
1983 aerial photograph 
reviewed. 

The surrounding land use to 
the north, east, south and 
west appears similar to the 
previous photograph. 

1994 94:25 The site appears similar to the 
1988 aerial photograph 
reviewed. 

The surrounding land use to 
the north, east, south and 
west appears similar to the 
previous photograph. 

1999 6064:232 The site appears similar to the 
1999 aerial photograph 
reviewed. 

The surrounding land use to 
the north, east, south and 
west appears similar to the 
previous photograph. 

Walmsley Research Farm 

Historical aerial photographs for the Walmsley Research Farm and the adjacent areas 
were obtained from the University of British Columbia, Geographic Information Centre.  
Aerial photographs from 1940 to 1999 were available for review.  Table 4 presents a 
summary of the aerial photograph interpretation.  Selected aerial photographs are 
reproduced in Appendix II. 

Table 4 - Aerial Photograph Interpretation for Walmsley Research Farm 

Date Aerial Photograph Site Description Surrounding Area 

1940 209:5 The site appears to be used for 
agricultural purposes, with some 
vegetation (trees) and clearing.  
Buildings appear to be located 
along the northern and eastern 
boundary of the property.  
However, due to the poor quality 
of the photograph details of the 
site are difficult to distinguish. 

The surrounding land 
generally appears to be used 
for agricultural purposes. 
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Date Aerial Photograph Site Description Surrounding Area 

1949 729:72 The majority of the site has been 
cleared of vegetation (trees) and 
appears to be used for agricultural 
purposes.  A few buildings appear 
to be located on the northern 
boundary (accessed from 
Walmsley Ave) and on the 
eastern boundary (accessed from 
Clearbrook Road). 

The surrounding land to the 
east and south of the site 
appears to be used for 
farmland.  The land to the 
west of the site is being 
developed for the airport, 
with a section of the runway 
being observed.  The 
photograph did not include 
land to the north of the site. 

1954 1783:36 The majority of the site remains 
similar to the previous 
photograph, with the exception of 
the buildings located along the 
northern boundary.  A number of 
additional buildings appear to 
have been developed to the east 
and west of the original building 
area. 

The surrounding land use to 
the east and south of the site 
appears unchanged.  The 
photograph did not include 
land to the north of the site.  
The land use to the north of 
the site appears to be 
farmland. 

1963 5072:220 Additional buildings appear to 
have been constructed to the east 
of the original building area along 
the northern boundary (Walmsley 
Ave).  The remained of the site 
appears unchanged.  

The surrounding land use to 
the east and south of the site 
appears unchanged.  The 
land use to the north of the 
site has altered slightly, with 
the presence of buildings 
along the northern side of 
Walmsley Ave.  Further 
north west of the site there 
appears to be a quarry.  The 
runway to the west of the site 
appears to have been 
extended in an easterly 
direction. 

1974 5591:179 The buildings located along the 
eastern boundary appear to have 
been demolished, as does the 
majority of buildings that existed 
along the northern boundary 
(Walmsley Ave).  A number of 
the trees that were observed in the 
previous photograph have also 
been removed.  Two small 
buildings appear along the 
northern boundary. 

The surrounding land to the 
east and south of the site 
appears unchanged.  The 
runway has been extended 
further to the east.  The land 
to the north of the site has 
been developed further with 
the addition of more 
buildings and the quarry has 
been extended to cover a 
larger area.  Part of the 
quarry appears to be filled 
with water. 
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Date Aerial Photograph Site Description Surrounding Area 

1979 79010:061 The site appears to be cleared of 
vegetation and buildings, with the 
exception of four buildings 
clustered together on the northern 
boundary. 

The surrounding land use 
appears unchanged. 

1983 83014:168 The site appears relatively 
unchanged with the exception of 
two additional buildings with the 
other four buildings on site.  The 
land to the immediate east 
appears to be developed for 
different crops. 

The surrounding land use 
appears unchanged. 

1988 88007:105 The land surrounding the 
buildings located on the site to 
the east, south and west appears 
to be developed for different 
crops.  The remainder of the site 
appears unchanged. 

The surrounding land use 
appears unchanged. 

1994 94:25 The site appears relatively 
unchanged from the previous 
photograph, with the exception of 
an additional building. 

The surrounding land use 
appears unchanged. 

1999 6064:232 The site appears similar to the 
previous photograph. 

The surrounding land use 
appears unchanged. 

4.5 Historical Directories Search 

Greater Vancouver occupancy directory listings were searched for each of the sites and 
surrounding properties.  Based on this search, limited information was obtained due to 
listings in these areas either being provided based on the occupiers surname or street 
address with no street number listed.  The information obtained by the search is 
summarized in Table 5.  A copy of the pages reviewed from the directories is provided in 
Appendix III. 
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Table 5 - Directory Review Summary 

Date Listing 

Agassiz Research Station 

1955 Experimental Farm Boarding House, Harrison Hot Springs Road. 

1965 Lougheed Highway, no listing at 6947. 

Clearbrook Research Farm 

1965 Clearbrook Road, no listing at 510.  However there is a listing at 579. 

1970 Clearbrook Road, no listing at 510.  Listing starts at 1630 and finishes at 
3035 

1980 Clearbrook Road, no listing at 510. Listing starts at 1630 and finishes at 
3339. 

1990 Clearbrook Road, no listing at 510. Listing starts at 1630 and finishes at 
2580 (complete listing not provided). 

2000 Clearbrook Road, no listing specifically for 510.  Listing starts at 71 and 
finishes at 3065. 

Walmsley Research Farm 

1965 Walmsley Avenue, no listing at 31790 

2000 31790 Walmsley Avenue listed, however no further details were 
provided. 

4.6 Water Wells 

Agassiz Site 

An on-line search of the MWLAP Groundwater Database System was conducted.  The 
search indicated that there were 29 registered water wells in total on or in the vicinity of 
Farm 1 and Farm 2 of the Agassiz Site.  A summary of the well locations are presented in 
Table 6.  The results of the groundwater database search is provided in Appendix IV. 

Table 6 - Summary of Groundwater Well Search for Agassiz 

Number of Wells Well Location 

4 Farm 1 

21 Township of Agassiz  

3 North of Farm 1 

1 In the vicinity of Farm 2 
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Clearbrook Research Farm 

An on-line search of the MWLAP Groundwater Database System was conducted.  The 
search indicated that there were 73 registered water wells in total on or in the vicinity of 
the Clearbrook Research Farm.  A summary of the well locations is presented in Table 7.  
The results of the groundwater database search is provided in Appendix IV. 

Table 7 - Summary of Groundwater Well Search for Clearbrook 

Number of Wells Well Location 

1 Clearbrook Road 

17 Huntingdon Road 

14 Columbia Street 

7 Gladwin Road 

2 Vye Road 

1 Emerson Road 

1 Montgomery Avenue 

3 Short Road 

27 Unknown Street Address 

Walmsley Research Farm 

An on-line search of the MWLAP Groundwater Database System was conducted.  The 
search indicated that there were 80 registered water wells in total on or in the vicinity of 
the Walmsley Research Farm.  A summary of the well locations are presented in Table 8.  
The results of the groundwater database search is provided in Appendix IV. 

Table 8 - Summary of Groundwater Well Search for Walmsley 

Number of Wells Well Location 

1 Site 

40 Huntingdon Road 

14 Clearbrook Road 

6 Walmsley Avenue 

7 Columbia Road 

12 Unknown Street Address 
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4.7 Agency Inquires 

4.7.1 Insurers’ Advisory Organization (IAO) 

Agassiz Site 

A request for information was made to Mr. Douglas Brazeau of the Insurers’ Advisory 
Organization (IAO) on October 9, 2003 and a response received on October 10, 2003.  A 
Historical Environmental Information Reporting System (HEIRS) search was conducted 
by the IAO and no information regarding the Agassiz Site, such as fire insurance maps or 
insurance reports, was found.  A copy of the response is attached in Appendix V.   

Clearbrook Research Farm 

A request for information was made to Mr. Douglas Brazeau of the Insurers’ Advisory 
Organization (IAO) on November 12, 2003 and a response received on November 26, 
2003.  A Historical Environmental Information Reporting System (HEIRS) search was 
conducted by IAO and no information found regarding the Clearbrook Research Farm, 
such as fire insurance maps or insurance reports, was found.  A copy of the response is 
attached in Appendix V.   

Walmsley Research Farm 

A request for information was made to Mr. Douglas Brazeau of the Insurers’ Advisory 
Organization (IAO) on November 12, 2003 and a response received on April 29, 2004.  A 
Historical Environmental Information Reporting System (HEIRS) search was conducted 
by IAO and no information found regarding the Walmsley Research Farm such as fire 
insurance maps or insurance reports, was found.  A copy of the response is attached in 
Appendix V. 

4.7.2 Environment Canada 

Information regarding PCB storage, reports of spills, or records of non-compliance with 
environmental acts and regulations was requested from Environment Canada by facsimile 
on November 3, 2003 to Ms Bev Defehr.  A response was received in November 12, 
2003 for the Agassiz Site and the Research Farms (Clearbrook and Walmsley) and is 
provided in Appendix VI.  The search indicated that no records of PCB storage or 
inspection records of non-compliance were kept in the Pacific and Yukon Region.  
Environment Canada was not aware of any permits, approvals or orders have been issued 
under other federal or provincial legislation by other government departments.   
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4.7.3 BC Ministry of Water, Land and Air Protection (MWLAP) 

Agassiz Site 

An on-line search of the MWLAP Site Registry was conducted for the Agassiz Site and 
vicinity to identify registered properties with environmental investigations or remediation 
activities within approximately 500 metres of the Agassiz Site.  The search indicated that 
there was one property registered within 500 metres of the Agassiz Site currently under 
assessment.  The property is located at 1756 Highway 9, Agassiz, BC.  The status of the 
property identified is Active-Under Assessment, no further information was available.  
The results of the search are presented in Appendix VII.  The property is located down-
gradient of the Agassiz Site and is therefore considered unlikely to impact the Site. 

Clearbrook Research Farm 

An on-line search of the MWLAP Site Registry was conducted for the Clearbrook 
Research Farm and vicinity to identify registered properties with environmental 
investigations or remediation activities within approximately 500 metres of the 
Clearbrook RF.  The search indicated that there were no properties registered within 500 
metres of the Clearbrook RF currently under assessment.  The results of the search are 
presented in Appendix VII. 

Walmsley Research Farm 

An on-line search of the MWLAP Site Registry was conducted for the Walmsley 
Research Farm and vicinity to identify registered properties with environmental 
investigations or remediation activities within approximately 500 metres of the Walmsley 
RF.  The search indicated that there were no properties registered within 500 metres of 
the Walmsley RF currently under assessment.  The results of the search are presented in 
Appendix VII. 

4.8 Interviews 

People familiar with the Agassiz Site and Research Farms (Clearbrook, Walmsley) were 
contacted as part of the Phase I ESA investigation.  Verbal responses to specific 
questions pertaining to the Agassiz Site and Research Farms (Clearbrook, Walmsley) 
have been incorporated into the relevant sections in the report for the following persons: 

• Mr. Lorne Premeau, Maintenance Supervisor 

• Ms. Beth McCannel, Laboratory Technician 

• Mr. Mike Bodnar, Farm Crew Supervisor 
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5.0 SITE RECONNAISSANCE 

Dr. Simone Mol of Golder conducted a reconnaissance of the three sites on October 14, 
2003 and was accompanied by Mr. Chris Keith, Environmental Engineer for the Asset 
Management Team of AAFC (hereafter referred to as the “Client Representative”) and 
Mr. Lorne Premeau, Maintenance Supervisor of Pacific Agri-Food Research Centre  
(hereafter referred to as the “Site Representative”).  Photographs for each of the Agassiz 
Site and the Research Farms (Clearbrook, Walmsley) during the reconnaissance are 
presented in Appendix VIII. 

During the site reconnaissance, no opportunistic soil samples were collected. 

5.1 Agassiz Site 

5.1.1 Site Description 

The Agassiz Site (established 1888) is located at 6947 Lougheed Highway, Agassiz, BC 
(Figure 1) and covers an area of approximately 308 hectares.  The Agassiz Site has been 
divided into two areas.  The first area is referred to as Farm 1 and the second area is 
referred to as Farm 2.   

Farm 1 is accessed from Lougheed Highway (Highway 7) and is bounded to the north 
and east by Green Mountain, to the south by railway tracks and the town of Agassiz and 
to the west by residential and agricultural properties.  Farm 1 includes the central 
building area which consists of office buildings, laboratories, residences, various barns, 
greenhouse facilities and surrounding fields and research plots.  A current plan of Farm 1 
showing the location of the existing buildings and fields is presented in Figure 3.  A 
summary of buildings on Farm 1 (past and present) is presented in Table 9.      

Farm 2 is accessed from Chaplin Road and is bounded to the north by Bear Mountain, to 
the east by agricultural properties and Maria Slough, to the west by Green Mountain and 
to the south by Maria Slough.  At the time of the site reconnaissance Farm 2 consisted of 
an incinerator (former), paint storage shed, sewage treatment equipment (former), 
residence, farming barns and fields.  A current plan of Farm 2 showing the location of the 
existing buildings and fields is presented in Figure 4.  A summary of buildings on Farm 2 
(past and present) is presented in Table 9. 
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Table 9 - Farm 1 and Farm 2 Building Descriptions 

Building 
Number Building Name Year 

Built 
Square 
Metres Status 

Farm 1 

01 Storage 1916 27 Existing – In Use 

04 Residence 1924 279 Existing, Leased to UBC 

05 Two Car Garage 1952 37 Existing, Leased to UBC 

06 Residence 1947 279 Existing – In Use 

06A Garage 1892 22. Existing – In Use 

07 Residence 1915 276 Existing, Leased to UBC 

09 Two Car Garage 1950 39 Existing, Leased to UBC 

10 Maternity Barn 1916 323 Existing, Leased to UBC 

12 Dry Cow Barn 1950 2516 Existing, Leased to UBC 

13 Heritage Barn 1892 2223 Existing – In Use 

13A Manure Storage 1975 282 Existing, Leased to UBC 

14 General Service Building 1913 214 Demolished 

15 Scale House 1923 87 Demolished 

17 Entomology Lab 1947 86 Demolished 

18 Administration 1919 793 Demolished 

19 Residence 1955 360 Existing – In Use 

20 Carpenter Shop 1920 658 Existing – In Use 

21 Implement Shop 1912  Existing – In Use 

22 Implement Shop 1954 181 Existing – In Use 

28 Poultry House and Offices 1950 1150 Existing – In Use 

29 Poultry Hatchery 1921 172 Existing – In Use 

31 Headerhouse Greenhouse 1948 117. Existing – In Use 

32 Agronomy Building 1931 928 Existing – In Use 

32A Grinding Rooms 1974 27 Existing – In Use 

34 Forage Dryers-LAB 1953 123 Existing – In Use 

35 Storage 1916 453 Existing – In Use 

6 Horticulture Building 1927 393 Demolished 

37 Hort Header Lab 1956 380 Demolished 

37A Greenhouse 3 1938 84 Demolished 

37B Greenhouse 1955 319 Demolished 

38L Screenhouse 1978 167 Demolished 
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Building 
Number Building Name Year 

Built 
Square 
Metres Status 

38V Screenhouse 1978 167 Demolished 

38N Screenhouse 1978 167 Demolished 

47 Machine Shop/Mechanic Shop 1958 465 Existing – In Use 

48B Stanchion Barn 1960 347 Existing, Leased to UBC 

48C1 Hay Shed 1960 161 Existing, Leased to UBC 

48C2 Hay Shed 1960 240 Existing, Leased to UBC 

48D Lounging Barn 1960 1171 Existing, Leased to UBC 

48G Manure Storage 1975 282 Existing, Leased to UBC 

50 Piggery Storage 1915 149 Existing – In Use 

51 Picnic Shelter 1955 48 Existing – In Use 

52 Implement Shed 1964 203 Existing – In Use 

53 Water Supply 1968 396 Existing – In Use 

53A Well 1 1968 8 Existing – In Use 

53B Well 2 1968 8 Existing – In Use 

54 Poultry Cage House 1967 592 Existing – In Use 

55 Poultry Barn  940 Existing – In Use 

56 Calf Barn 1972 572 Existing, Leased to UBC 

58 Pesticide Storage  1974 54 Demolished 

60 Bunker Silo 1975 401 Existing, Leased to UBC 

65 Metal Storage Shed (from prison)  54 Existing 

68 Hort Storage 1980 6 Demolished 

69 Plastic Greenhouse 1980 540 Demolished 

70 Plastic Greenhouse 1980 275 Demolished 

71 Feedmill Lab 1986 1289 Existing – In Use 

72 New Greenhouse 1988 972 Existing – In Use 

73 PCB Storage 1988 15 Existing – In Use 

74 Chemical Storage 1992 61 Existing – In Use 

75 Milking Parlor and Office  562 Existing, Leased to UBC 

76 New Fuel Shed 1990 20 Existing – In Use 

77 Manure Storage  481 Existing, Leased to UBC 

78 Compost Facility 1995 848 Existing – In Use 

79 Entomology Trailer  667 Demolished 

80 Pesticide Storage 1996 59 Existing – In Use 

 Agronomy Trailer  30 Existing 
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Building 
Number Building Name Year 

Built 
Square 
Metres Status 

81 New Equipment Storage 2000 731 Existing – In Use 

83 Screenhouse 1999 167 Existing – In Use 

83 Screenhouse 1999 167 Existing – In Use 

83 Screenhouse 1999 167 Existing – In Use 

85 New Office Lab Complex 2000 7000 Existing – In Use 

Farm 2 

40 Residence 1901 241 Existing – In Use 

41 Implement Shed 1900 123 Existing, Leased to UBC 

42 Pumphouse 1958 25 Existing, Leased to UBC 

45 Bunker Silo Hay Shed 1961 38 Existing, Leased to UBC 

45A Lounging Barn 1957 585 Existing, Leased to UBC 

49 Heifer Barn 1960 135 Existing, Leased to UBC 

62 Paint Storage 1969 15 Existing 

66 Incinerator 1970 1.5 Existing 

67 Storage Garage 1963 422 Existing 

 Sewage Treatment Facility   Existing (disused) 

During the site reconnaissance none of the buildings leased by UBC or buildings used for 
poultry was accessed for this assessment due to the research being undertaken in these 
areas.   

5.1.2 Site Operations 

The Agassiz Site was established in 1888 to assess varieties of crops and breeds of 
livestock and to provide advice to Canadian farmers.   

Plant research undertaken at the Agassiz Site has included both food crops and 
ornamentals.   The types of crops and ornamentals researched include grain, corn, root 
crops, vegetables (e.g., potatoes, broccoli, peas, lettuce, etc.) fruits (e.g., strawberries, 
grapes, raspberries), ornamental trees and shrubs.  Research undertaken has considered 
environmental factors (e.g., climate, moisture, etc), management, breeding, weed control, 
fertilizers, production, soil fertility and greenhouse production.    

Livestock held on the Agassiz Site has included horses, cows (beef and dairy), pigs, 
sheep and poultry.  The types of livestock research undertaken have included 
management, feeding practices, milk production, cheese production, meat production, 
breeding and egg production.  At the time of the site reconnaissance the types of livestock 
on the Agassiz Site was limited to poultry and cows (dairy). 
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Research undertaken at the Agassiz Site at the time of the site reconnaissance includes 
poultry, cows, pest management, plant pathology, soils and environment. 

5.1.3 Waste Management and Handling 

A variety of waste is generated at the Agassiz Site and generally includes the following 
broad categories of animal, human, chemical and solid waste. 

Based on the site reconnaissance and review of available documentation waste generated 
at the Agassiz Site in the past has been disposed of to the following facilities:  

• Manure storage facilities and spreading on crop land; 

• Rock pits; 

• Septic tanks; 

• On site landfills; and 

• Composting. 

In more recent times some of the waste generated at the site has been collected and 
disposed off site on an as required basis.  The types of waste collected include chemicals, 
fuels and solid waste (e.g., paper/packaging) disposed of in large bins.  In addition, other 
wastes generated at the Agassiz Site are disposed to the following facilities: 

• Manure storage facilities and spreading on cropland; 

• Waste wood (on-site burning); and 

• Plant material and manure (composting). 

Review of previous assessments indicated that a number of waste disposal sites were 
identified across the site by Dr. Chris Young of AAFC (1991) and Golder (1994).  The 
assessment undertaken by Dr. Young was to identify the waste disposal areas and rank 
them according to the National Classification System of Contaminated Sites.  

The assessment undertaken by Golder involved the assessment of 12 waste disposal sites 
identified.  Two waste disposal areas identified, but not investigated in 1994 consisted of 
two landfills (active and former).  Based on discussions with site personnel, the active 
landfill at the time of the assessment was used to dispose of concrete waste and silage.  
The former landfill identified was indicated to have existed in the vicinity of Building 54 
(Figure 3).  Information reviewed indicated that this former landfill was used to dispose 
of construction waste and domestic refuse until the 1960’s. 
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5.1.4 Herbicides, Pesticides and Fertilizers 

Based on the site reconnaissance and the review of available information, a number of 
buildings (past and present) were dedicated to the storage of pesticides and fertilizers at 
the Agassiz Site.  Given the purpose and use of the Agassiz Site for agriculture research 
the use of pesticides and fertilizers is likely to be widespread.  Table 10 summarizes the 
known past and existing locations of herbicide, pesticide and fertilizer storage. 

Table 10 - Storage Location of Herbicide, Pesticides and Fertilizers 

Building Number and Name General Contents Status 

21 - Implement Shed Fertilizers Existing – In Use 

22 - Implement Shed Fertilizers Existing – In Use 

37 – Hort. Header Laboratory Pesticides Past 

58 – Pesticide Storage Pesticides Past 

Current Pesticide Storage Pesticides Existing – In Use 

73 – PCB Storage Fertilizers Existing – In Use 

An investigation undertaken by Golder in 1994 in the vicinity of Building 58 indicated 
the presence of elevated concentrations of certain pesticides and metals in the 
groundwater.  Further soil and groundwater assessment was recommended by AGRA 
(1996) and Golder (1997).  In 1998, Golder undertook further soil and groundwater 
assessment in the vicinity of Building 58.   The assessment indicated measurable 
concentrations of select organochlorine pesticides in the soil and groundwater.  However, 
the concentrations at the time of the assessment did not exceed the standards.  It was 
therefore considered that the groundwater near Building 58 was suitable for its present 
and intended use at the site.  Recommendations regarding the handling of the soil in the 
vicinity of Building 58 were provided if the site was to be developed in the future.  The 
building has since been demolished. 

Golder’s 1994 report indicated that Building 37 was used for the storage of pesticides 
prior to the construction of Building 58.  Documentation indicated that the purpose of the 
building was to prepare for field plots and greenhouse experiments including the 
weighing and measuring of herbicides, fungicides and insecticides.  An assessment 
undertaken in the vicinity of the building was limited and included the analysis of 
groundwater samples for herbicides but did not assess for the presence of pesticides. 

In addition to the identified buildings in Table 10 it was considered possible for small 
volumes of pesticides and fertilizers to be stored, used and mixed in the greenhouses and 
screenhouses located at the site. 
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5.1.5 Storage Tanks 

During the site reconnaissance, a number of underground (UST) and aboveground (AST) 
storage tanks were identified.  Based on discussions and review of available 
documentation it was also indicated that a number of heating oil tanks had been located 
on the Agassiz Site but had subsequently been removed.  It was also indicated that 
storage tanks were located behind the Feedmill building for the storage of hydrochloric 
acid.  The existing storage tanks on site were generally used for storing fuels such as 
gasoline and diesel.  A summary of existing tanks and their location are provided in 
Table 11. 

Table 11 - Location of Storage Tanks 

Location Type Volume (L) Contents Status 

85-New Office Lab Complex AST(1) 4,000 Diesel Existing 

53 - Pumphouse AST(1) 500 Diesel Existing 

47-Machine/Mechanic Shop AST(1) 1,000 Waste Oil Existing 

76-New Fuel Shed UST(1) 4,500 Gasoline Existing 

76-New Fuel Shed UST(1) 4,500 Diesel Existing 

76-New Fuel Shed UST(1) 2,270 Ethanol Fuel (85%) Existing 

71-Feedmill AST(2) Unknown Hydrochloric acid Removed  
(2000) 

Pesticide Storage AST(1) 4,000 Waste Pesticide Existing 

Building 19, 32, 36, 37 UST(6) Unknown Heating Oil Removed  
(1986) 

Other Locations Across the 
Site  

AST/UST Unknown Unknown Unknown 

76-New Fuel Shed UST(1) 1,900 Unknown Removed 
(2000) 

The Golder report (1994) indicated that six heating oil tanks had been removed in 1986 
from Buildings 19, 32, 36 and 37.  It was indicated in the report that according to site 
personnel no evidence of tank leakage (e.g., staining) was observed during the tank 
removal.  No further documentation regarding the tank removal was provided. 

In 2000, Agra Earth & Environmental Ltd. was engaged to conduct an excavation 
assessment following the removal of an underground storage tank identified during site 
works in the vicinity of the new fuel shed.  The assessment involved the collection of 
confirmatory soil samples from the excavation.  Chemical analysis of the confirmatory 
samples indicated the presence of elevated concentrations of toluene, ethyl benzene, 
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xylenes, VPH and EPH (C10- C19) in the base of the excavation.  Additional soil was 
excavated from the base and confirmatory samples collected.  Analysis of these samples 
indicated concentrations below the adopted standards and criteria.  Impacted soil was 
disposed off site. 

In addition to the soil assessment, an assessment was undertaken on the groundwater in 
the vicinity of the former underground storage tank.  Groundwater samples were 
collected from each of the wells installed and submitted to a laboratory for analysis.  
Chemical analysis indicated that the concentrations detected were below the laboratory 
reporting limits. 

During the site reconnaissance, water was observed in the waste pesticide secondary 
containment beneath the waste pesticide AST. 

5.1.6 Chemical Storage 

Based on the site reconnaissance and the review of available documentation it is likely 
that the use and storage of chemicals at the Agassiz Site has been quite varied.  It is our 
understanding that a number of laboratories have existed, some of which have been 
purpose built while others have been retrofitted in existing buildings located on the 
Agassiz Site.  At the time of the site reconnaissance and based on review of available 
information at least ten laboratory facilities were identified.  These facilities were located 
within Building 17, 20, 28, 32, 34, 37, 71, 74 and 75.  The form of chemicals observed 
during the site reconnaissance included solids, liquids and liquefied gases.  Not all 
laboratory facilities were accessed during the site reconnaissance. 

The location of the chemical storage areas observed are summarized in Table 12. 

Table 12 - Chemical Storage Locations 

Location Contents Status 

74 - Chemical Storage Building Acids, bases, solvents, 
metals 

Existing 

20 - Carpenter Shop Unknown Existing 

28 - Poultry House & Offices Metals, solvents, acid, 
bases 

Existing 

37 - Header House Metals, solvents, acids, 
bases, pesticides 

Demolished 

32 - Agronomy Building Solvents, acids, bases Disused 

71 - Feedmill Acid, bases Existing 
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Location Contents Status 

17 - Entomology Laboratory Solvents, metals, acid, 
bases 

Demolished 

85 - New Office Lab Complex Various Existing 

75 - Milking Parlor and Offices Acids Disused 

47 - Equipment Storage Oils, lubricants, solvent Existing 

76 - New Fuel Shed Fuel, oils, lubricants Existing 

In 1994, the assessment undertaken by Golder included the collection of soil and 
groundwater samples from five of the laboratory facilities (Building 17, 20, 28, 32 and 
37).  The limited soil assessment indicated the presence of select metals and  
di-n-butylphthalate.  Groundwater samples analysed indicated the presence of elevated 
concentrations of iron, manganese and molybdenum.  Concentrations of chloroform,  
di-n-butylphthalate, bis (2-ethylhexyl) phthalate were also detected in some of the wells 
tested. 

5.1.7 PCB Storage 

The use of polychlorinated biphenyl (PCB) dielectric fluids in electrical equipment such 
as transformers, fluorescent lamp ballast and capacitors was common up to about 1980.  
The Federal Chlorobiphenyls Regulations, SOR/91-152, prohibits the use of PCBs in the 
above electrical equipment installed after July 1, 1980. 

During the site reconnaissance fluorescent lights were observed to be used in buildings 
located at the Agassiz Site.  Based on the age of some of the buildings it is possible for 
PCB containing materials to be present.  In addition to the fluorescent lights being 
observed a building present on the Agassiz Site was named the PCB storage (Building 
73).  Although not currently used for PCB Storage it was indicated that it had been used 
for approximately three years in the past.  Based on discussion with site personnel the 
building was used for PCB storage from anywhere between 1994 to 1999. 

5.1.8 Discharges, Releases and Staining 

Staining of the surface was observed in some of the areas accessed during the site 
reconnaissance.  Staining was observed within the mechanical room of the new 
administration and laboratory building, equipment storage and maintenance shed, 
pumphouse and dairy building. The surface staining was observed in these areas were 
generally on concrete surfaces that were considered in fair to good condition. 
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During the site reconnaissance it was indicated that there was a hydrochloric acid spill 
from the former aboveground storage tanks located at the back of the Feedmill.  This has 
been clarified further by the Feedmill Manager, Mr. Martin Fraser, that the spill was 
actually a leak that was contained within the secondary containment. 

5.1.9 Natural Environment Receptors 

Wetlands 

An intermittent slough is located to the north of the central building area on Farm 1 along 
the property boundary.  Farm 2 is bounded by Maria Slough on the east and south. 

Surface Water 

A stream is located approximately 1 km to the south of Farm 1, whereas Maria Slough 
bounds a portion of Farm 2. 

5.1.10 Site Specific Environmental Issues 

Lead-Based Paint 

Although lead-based paints were banned from uses on exterior, or interior surfaces of 
buildings, furniture, or household products in the 1970s, various commercial paints are 
still known to contain lead in concentrations greater than the 0.5 percent weight to weight 
of lead (e.g., road paint).  Given the likely age of several of the buildings located on the 
Agassiz Site there is potential for lead-based paints to be present. 

The limited assessment undertaken by AGRA Earth and Environmental Ltd. in 1996 
indicated the presence of lead in some of the paint samples tested. 

Asbestos-Containing Materials 

Asbestos-containing materials (ACMs) can be found in plaster, mechanical insulation, 
gaskets, thermal insulation on pipes, refractory material, roofing felts, floor tiles, ceiling 
tiles and pargings, heat resistant panels, incandescent light fixture reflector plates and any 
other material requiring a high degree of durability and/or thermal resistance.  The 
common use of potential friable (breakable by hand) ACMs in construction voluntarily 
stopped in the mid-1970s.  Given the likely age of several of the buildings located on the 
Agassiz Site there is potential for ACMs to be present. 

The limited assessment undertaken by AGRA Earth and Environmental Ltd. in 1996 
indicated the presence of asbestos in some of the materials tested. 



March 2004 - 37 - 03-1412-127 

 

Golder Associates 

Ozone-Depleting Substances 

Commonly used equipment that could potentially contain ozone-depleting substances 
include aerosols, foam plastics, dry cleaning equipment, refrigeration systems, air 
conditioning units and some portable fire extinguishers.   

During the site reconnaissance a number of air conditioning units and refrigeration 
systems were observed.  However, close review of these air conditioning units and 
refrigeration systems were not undertaken as part of this assessment.  Therefore, based on 
the age of some of the air conditioning units and refrigeration systems located at the 
Agassiz Site it is possible for ozone-depleting substances to be present. 

The AGRA Earth and Environmental Ltd. report indicates that air conditioning units 
present at the Agassiz Site at the time of their assessment in 1996 contained R22-Freon 
Gas. 

Radioactive Material 

During the site reconnaissance it was observed that a radioactive material was stored in 
one of the ground floor rooms of Agronomy Building (Building No. 32).  The radioactive 
material has been identified to be associated with the density and/or moisture gauges.  
Two of the gauges are portable and kept in there travel cases, while the other is not 
portable.  It was indicated that the site is licensed for these and that in the past they have 
been inspected biannually, this expected to change to annually. 

5.1.11 Surrounding Land Use 

During the site reconnaissance it was observed that the surrounding land uses generally 
consisted of residential and agricultural land. 

5.2 Clearbrook Research Farm 

5.2.1 Site Description 

The Clearbrook Research Farm is located at 510 Clearbrook Road, Abbotsford, B.C. 
(Figure 2) and covers an area of approximately 7.5 hectares.   

The Clearbrook Research Farm is bounded by agricultural properties to the north, east 
and south and Clearbrook Road to the west.  The Clearbrook Research Farm consists of a 
residence, equipment storage shed and surrounding fields.  A current plan of the 
Clearbrook Research Farms showing the location of the existing buildings and fields is 
presented in Figure 5.  A summary of buildings on the Clearbrook Research Farm is 
presented in Table 13.    
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Table 13 - Clearbrook Research Farm Building Description 

Building 
Number 

Building Name Year Built Square 
Metres 

Status 

Unknown Residence 1957 203 Existing 

Unknown Equipment Storage 1965 128 Existing 

Unknown Pumphouse 1959 6 Existing 

Unknown Field Building Unknown 11 Existing 

5.2.2 Site Operations 

Documentation indicates that the small-fruits substation was established at Abbotsford, 
B.C. in 1956.  The key small-fruits studied included strawberries and raspberries.  The 
Clearbrook RF was used for cultural experiments to improve production through 
improved herbicide use, fruit rot control, and propagation. 

At the time of the site reconnaissance a variety of small-fruits were growing.  It was also 
indicated that other fruits such as kiwi fruits had also been researched at the Clearbrook 
RF. 

5.2.3 Waste Management and Handling 

During the site reconnaissance no waste management and handling practices were 
observed.  The Site Representative was unaware of past or current waste management 
practices at the Site. 

5.2.4 Chemical Storage 

During the site reconnaissance it was observed that the general chemical storage 
including herbicides, pesticides and fertilizers were stored in a portion of the equipment 
shed.  Quantities were not identified during the site reconnaissance. 

5.2.5 Storage Tanks 

During the site reconnaissance an aboveground storage tank was identified.  Based on 
discussions with the Site Representative it was indicated that this diesel aboveground 
storage tank was installed in 2000.   

The previous diesel aboveground storage tank located on the site had been 
decommissioned.  A report prepared by Pottinger Gaherty (2000) indicated that samples 
were collected in the vicinity of the former aboveground storage tank and the former 
aboveground storage tank location.  All samples analysed reported concentrations less 
than the detection limits. 
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5.2.6 PCB Storage 

During the site reconnaissance, no PCB storage facility was identified. 

5.2.7 Discharges, Releases and Staining 

During the site reconnaissance, staining was observed within the chemical storage area 
on the concrete floor.  The concrete surface was considered to be in good condition. 

5.2.8 Natural Environment Receptors 

Wetlands 

No wetlands were observed on or in the vicinity of the site. 

Surface Water 

Laxton Lake is located approximately 1 km to the south west of the site. 

5.2.9 Site Specific Environmental Issues 

Lead-Based Paint 

Although lead-based paints were banned from uses on exterior, or interior surfaces of 
buildings, furniture, or household products in the 1970s, various commercial paints are 
still known to contain lead in concentrations greater than the 0.5 percent weight to weight 
of lead (e.g., road paint).  Given the likely age of several of the buildings located on the 
site there is potential for lead-based paints to be present. 

Asbestos-Containing Materials 

Asbestos-containing materials (ACMs) can be found in plaster, mechanical insulation, 
gaskets, thermal insulation on pipes, refractory material, roofing felts, floor tiles, ceiling 
tiles and pargings, heat resistant panels, incandescent light fixture reflector plates and any 
other material requiring a high degree of durability and/or thermal resistance.  The 
common use of potential friable (breakable by hand) ACMs in construction voluntarily 
stopped in the mid-1970s.  Given the likely age of several of the buildings located on the 
site there is potential for ACMs to be present. 
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Ozone-Depleting Substances 

Commonly used equipment that could potentially contain ozone-depleting substances 
include aerosols, foam plastics, dry cleaning equipment, refrigeration systems, air 
conditioning units and some portable fire extinguishers.   

During the site reconnaissance none of the buildings were accessed except for equipment 
storage.  Therefore no air conditioning units and refrigeration systems were observed, 
although possibly present.  Therefore, it is possible for ozone-depleting substances to be 
present. 

Radioactive Material 

No radioactive materials were observed at this site. 

5.2.10 Surrounding Land Use 

During the site reconnaissance it was observed that the surrounding land uses generally 
consist of agricultural land. 

5.3 Walmsley Research Farm 

5.3.1 Site Description 

The Walmsley Research Farm is located at 31790 Walmsley Avenue, Abbotsford, B.C. 
(Figure 2) and covers an area of approximately 2 hectares.   

The Walmsley Research Farm is bounded by Walmsley Avenue to the north, Abbotsford 
Airport to the east and south and agricultural properties to the west.  The Walmsley 
Research Farm consists of office building, equipment storage shed, pumphouse, 
screenhouse, various storage buildings (e.g., fuel, paints, pesticides) and surrounding 
fields.  A current plan of the Walmsely Research Farm showing the location of the 
existing buildings and fields is presented in Figure 6.  A summary of buildings on the 
Walmsley Research Farm is presented in Table 14.      
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Table 14 - Walmsley Research Farm Building Description 

Building 
Number 

Building Name Year 
Built 

Square 
Metres 

Status 

Unknown Trailer 1988 93 Existing-In Use 

61 Equipment Storage 1977 167 Existing- In Use 

Unknown Pumphouse  6 Existing- In Use 

Unknown Pesticide Storage  10 Existing 

62 Screenhouse 1981 167 Existing –In Use 

63 Screenhouse 1981 167 Existing – In Use 

64 Screenhouse 1981 167 Existing- In Use 

66 Screenhouse 1981 167 Existing – In Use 

70 Screenhouse 1981 167 Existing – In Use 

67 Storage  27 Existing – In Use 

Unknown Fuel Storage  5 Existing (no longer used 
for fuel) 

5.3.2 Site Operations 

The leasing documentation dated June 1967 indicates that the purpose of the land leased 
was for the cultivation of strawberries and other ground crops for research purposes.  
During the site reconnaissance it appears that the growing of crops at the Walmsley RF is 
no longer undertaken, and the buildings located on the site are generally empty and 
disused. 

5.3.3 Waste Management and Handling 

Due to the Walmsley RF largely being vacant and disused at the time of the site 
reconnaissance, waste management and handling was not observed.  The Site 
Representative was unaware of past or current practices at the Site. 

5.3.4 Herbicides, Pesticides and Fertilizers 

Based on the site reconnaissance and the review of available information, one building 
was dedicated to the storage of pesticides and fertilizers at the Walmsely RF.  Given the 
purpose and use of the Walmsely RF for agriculture research, pesticides and fertilizers 
were likely used.  Correspondence with those familiar with the site indicated that both 
liquid and powder forms of fertilizers was stored in this storage facility, although 
quantities and types could not be identified.  In addition to this storage facility being used 
for the storage of fertilizers it was also used for the storage of paint.   
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5.3.5 Storage Tanks 

During the site reconnaissance, no underground or aboveground storage tanks were 
observed at the Walmsely RF, however, a disused fuel storage cabinet was observed near 
one of the buildings.  The site representative indicated that the position of the fuel storage 
cabinet at the time of the site reconnaissance was not its original location, no other 
information was available.   

A report prepared by Pottinger Gaherty (2000) indicated that at the time of the 
assessment the storage shed was no longer used for fuel storage.  Analysis of three soil 
samples collected indicated that one soil sample collected below the door of the shed 
exceeded the applicable criteria.  This area was subsequently remediated.  Remediation 
involved the removal and disposal off site of the impacted soil.  Confirmatory samples 
from the base of the excavation were collected and submitted to the laboratory for 
analysis.  Both samples reported concentrations less than the detection limits. 

5.3.6 Chemical Storage 

During the site reconnaissance, no chemical storage facility was identified. 

5.3.7 PCB Storage 

During the site reconnaissance, no PCB storage facility was identified. 

5.3.8 Discharges, Releases and Staining 

During the site reconnaissance, surficial staining was observed within the fertilizer and 
paint storage facility and equipment shed. 

5.3.9 Natural Environment Receptors 

Wetlands 

No wetlands were observed on or in the vicinity of the site at the time of the site 
reconnaissance. 

Surface Water 

A number of small water bodies exist in the vicinity of the research farm.  Two 
unidentified water bodies are located to the north of the research farm, while Laxton Lake 
is located approximately 1.2 km to the south and Fishtrap Creek is located approximately 
2.5 km to the west of the site. 
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5.3.10 Site Specific Environmental Issues 

Lead-Based Paint 

Although lead-based paints were banned from uses on exterior or interior surfaces of 
buildings, furniture, or household products in the 1970s, various commercial paints are 
still known to contain lead in concentrations greater than the 0.5 percent weight to weight 
of lead (e.g., road paint).  Given the likely age of several of the buildings located on the 
site there is a relatively low potential for lead-based paints to be present. 

Asbestos-Containing Materials 

Asbestos-containing materials (ACMs) can be found in plaster, mechanical insulation, 
gaskets, thermal insulation on pipes, refractory material, roofing felts, floor tiles, ceiling 
tiles and pargings, heat resistant panels, incandescent light fixture reflector plates and any 
other material requiring a high degree of durability and/or thermal resistance.  The 
common use of potential friable (breakable by hand) ACMs in construction voluntarily 
stopped in the mid-1970s.  Given the age of the buildings located on the site ACMs are 
not likely present. 

Ozone-Depleting Substances 

Commonly used equipment that could potentially contain ozone-depleting substances 
include aerosols, foam plastics, dry cleaning equipment, refrigeration systems, air 
conditioning units and some portable fire extinguishers.   

During the site reconnaissance no air conditioning units and refrigeration systems were 
observed, although possibly present.  Therefore, it is possible for ozone-depleting 
substances to be present. 

Radioactive Material 

No radioactive materials were observed at this site. 

5.3.11 Surrounding Land Use 

During the site reconnaissance it was observed that the surrounding land uses generally 
consisted of industrial (e.g., airport) and agricultural land. 
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6.0 SUMMARY OF AREAS OF POTENTIAL ENVIRONMENTAL CONCERN 

Based on the information obtained during the Phase I ESA, the following Areas of 
Potential Environmental Concern (APECs) at the three sites are summarized in the 
following sections. 

6.1 Agassiz Site 

Areas of Potential Environmental Concern (APECs) 

The APECs identified at the Agassiz Site, Farm 1 (Figure 7) and Farm 2 (Figure 8) based 
on the review of available documentation and the site reconnaissance includes:  

• APEC 1 – Building 37 

Documentation indicates that Building 37 (Farm 1) was used for the storage of 
pesticides and the preparation (including weighing and measuring of herbicides, 
fungicides and insecticides) of chemicals for field plot and greenhouse experiments.  
A previous investigation undertaken in the vicinity of the building was limited and 
did not assess for the presence of pesticides. 

• APEC 2 – Former Landfill (near Building 54) 

Documentation indicated that materials disposed of in the former landfill located in 
the vicinity of Building 54 (Farm 1) included construction waste and domestic refuse 
prior to the 1960s.  It is possible that construction waste such as paint and solvent 
may have been disposed of in this area.  No intrusive investigations have previously 
been conducted for this APEC. 

• APEC 3 – Groundwater Condition beneath Farm 1 

Based on previous assessments undertaken across the site and review of historical 
documentation, pesticides and fertilizers have been used to varying extents across the 
site.  Previous investigations have indicated the presence of pesticides and nutrients 
(on occasion at elevated concentrations) in the groundwater. 

• APEC 4 – Sewage Treatment Equipment 

A sewage treatment facility was present on Farm 2 that was considered likely to have 
been associated with the past use of the area for correctional services.  Based on its 
location and the former use of the area, it is assumed that it was used for domestic 
(human) purposes only, although no further information was available. 
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Other Issues 

Based on the site reconnaissance and review of available documentation the following 
issues were identified.  These issues may have been concerns that are now resolved or 
require ongoing or future management. 

• Storage Tanks 

There is limited available information on the six heating oil USTs removed in 1986.  
If excavation work is completed on the Site, a contingency plan for handling of 
potential odorous and/or stained soils should be developed. 

• Waste Pesticide AST 

Water was observed in the secondary containment beneath the waste pesticide AST.  
A management plan should be implemented to prevent the accumulation of rain water 
in the secondary containment. 

• Pesticide/Fertilizer Storage 

Buildings 37, 58, 73 and the current facility have stored pesticide and/or fertilizer at 
the site.  Golder completed an assessment of Building 58 in 1994 and 1998, it was 
recommended that no further assessment be undertaken at the time of this assessment.  
Building 73 was used for the storage of dry fertilizers only; it was therefore 
recommended that no further assessment be undertaken of the area.  No further 
assessment of the current facility was recommended given its more recent history and 
management.  During the assessment it was indicated that pesticides and fertilizers 
may have been prepared in the vicinity of the greenhouses/screenhouses.  However, 
based on discussions with the Client and Site Representatives it was indicated that the 
mixing of these compounds would be minimal in these area and that no investigation 
was required at this time. 

• Chemical Storage  

Information on chemicals stored and discharged prior to 1971 is limited.  If 
excavation work is completed on the Site, a contingency plan for handling of 
potential odorous and/or stained soils should be developed.   
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• PCB Storage 

During the assessment it was identified that Building 73 was used for the storage of 
PCBs prior to its use for the storage of fertilizers.  Based on discussion with site 
personnel it was indicated that the building was used for a short period of time to 
store ballasts containing PCBs in a drum.  On this basis, no investigation was 
required. 

• Waste Disposal 

A number of waste disposal sites were identified.  The former landfills assessed in 
1994 were not assessed further as part of this assessment.  The active landfill was not 
assessed, based on discussions with site personnel regarding the types of waste 
disposed at this location. 

• Radioactive Material 

Radioactive Material was identified during the site reconnaissance associated with 
three density and/or moisture gauges.  Two of the gauges are portable, while one is 
stationary.  It was indicated that the site is licensed for these and they are routinely 
inspected.  No further action was recommended. 

• Potential Presence of Lead-Based Paints and Asbestos-Containing Materials 

Based on the age of many of the buildings located at the site and an assessment 
undertaken by AGRA Earth and Environmental Ltd. (1996) presence of lead-based 
paints and asbestos-containing material were identified.  If existing buildings are to 
be demolished or refurbished in the future, a specific hazardous building materials 
survey should be undertaken to assess the potential risk associated with these 
materials. 

• Incinerator 

An incinerator was present on Farm 2, likely associated with the past use of the area 
for correctional services.  If ash is observed during future works at the site, handling 
and disposal should consider the potential for the presence of metals in the waste.  

6.2 Clearbrook Research Farm 

Areas of Potential Environmental Concern (APECs) 

No APECs were identified at the Clearbrook Research Farm during this assessment. 
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Other Issues 

Based on the site reconnaissance and review of available documentation the following 
issues were identified.  These issues may have been concerns that are now resolved or 
require ongoing or future management. 

• Storage Tanks 

During the site reconnaissance an aboveground storage tank was observed for the 
storage of diesel.  It was indicated that this tank had recently replaced the previous 
AST.  An assessment of the previous AST was undertaken by Pottinger Gaherty in 
2000.  Based on the assessment undertaken in 2000, no further assessment was 
recommended. 

• Pesticide/Fertilizer and General Chemical Storage 

During the site reconnaissance the storage of pesticides, fertilizers and general 
chemicals was observed in a portion of the equipment shed on the site.  Given that 
information for the site did not indicate any major spills or incidents no further was 
recommended. 

• Potential Presence of Lead-Based Paints and Asbestos-Containing Materials 

Based on the age of the buildings located on the site lead-based paints and asbestos-
containing materials may be present.  If renovations or demolitions are planned, a 
hazardous building material survey should be completed. 

6.3 Walmsley Research Farm 

Areas of Potential Environmental Concern (APECs) 

The APECs identified at the Walmsley Research Farm (Figure 9) based on the review of 
available documentation and the site reconnaissance includes:  

• APEC 5 – Equipment Storage Shed 

The dirt floor of the equipment shed was observed to have surficial hydrocarbon-like 
staining.  No previous investigations are known to have been undertaken in this area. 
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• APEC 6 – Pesticide, Fertilizer and Paint Storage 

Staining was observed on the floor of the pesticide, fertilizer and paint storage shed 
No previous investigations are known to have been undertaken in this area. 

Other Issues 

Based on the site reconnaissance and review of available documentation the following 
issues were identified.  These issues may have been concerns that are now resolved or 
require ongoing or future management. 

• Fuel Storage 

During the assessment it was indicated that fuel was stored in a shed located at the 
site.  At the time of the assessment, the shed was no longer used for fuel storage and 
had been moved from its original location.  A report prepared by Pottinger Gaherty in 
2000 indicated that an assessment of soil in the vicinity of the former fuel shed 
location resulted in the remediation of impacted soil beneath the door of the shed.  No 
further assessment was recommended. 

• Potential Presence of Lead-Based Paints and Asbestos-Containing Materials 

Given the age of the buildings at the site, it was considered unlikely for lead-based 
paints and asbestos containing materials to be present. 
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7.0 PHASE II ENVIRONMENTAL SITE ASSESSMENT 

7.1 Scope of Work 

A Phase II ESA was conducted at the site to assess the potential for subsurface 
contamination due to each of the Areas of Potential Environmental Concern (APECs) 
identified in Section 5.4, and to assess the potential contaminants of concern (PCOCs).  
The scope of work for the investigation included the following: 

• APEC 1 – Sampling and analysis for pesticides of three groundwater monitoring 
wells previously installed in the vicinity of Building 37.   

• APEC 2 - Drilling of three boreholes to a depth of 10 metres below ground surface in 
the vicinity of the former landfill.  Each of the boreholes completed with a 
groundwater monitoring well.  Developing and sampling wells for the analysis of 
pesticides, PCB, metals, petroleum hydrocarbons, nitrate and nitrite. 

• APEC 3 - Sampling of ten groundwater monitoring wells across the site (including 
two in the vicinity of the manure and composting facilities, identified in the Golder 
1994 report) for the analysis of nitrate and nitrite.  In addition to these wells, 
sampling the two drinking water wells with analyses for pesticides, metals, dissolved 
anions and physical tests (e.g., colour, conductivity, dissolved solids, total hardness, 
pH and turbidity). 

• APEC 4 – Collecting three soil/sludge samples from the sewage treatment sludge 
stockpile located on Farm 2 and be submitted for metal analysis. 

• APEC 5 - Collecting two surface soil samples within the equipment storage shed 
located at the Walmsley Research Farm.  Analysis of the samples for metal and 
petroleum hydrocarbon. 

• APEC 6 - Sampling of the existing groundwater well located on the Walmsley 
Research Farm site for pesticide, nitrate and nitrite analysis. 

• APEC 1 to 6 - Comparison of the soil and groundwater analytical results to the 
appropriate provincial and federal standards for the subject site, to assess if further 
investigation or remediation of the site is warranted. 

• APEC 1 to 6 - The preparation of this report. 
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7.2 Regulatory Framework 

7.2.1 General 

The Agassiz Site, Clearbrook RF and Walmsely RF are located on federally-owned lands 
and, therefore, federal environmental legislation and criteria are applicable.  Where 
federal criteria have not been developed and for reference, federal land is also assessed 
with respect to provincial standards.  For federal lands, the Canadian Council of 
Ministers of the Environment (“CCME”) has defined Environmental Quality Guidelines 
(EQGs) for soil, sediment and surface water to assess chemical impacts.  These 
guidelines are presented in a CCME compendium document titled Canadian 
Environmental Quality Guidelines (CCME 1999, last revision 2002).   

The primary land use at the research station is agricultural in nature, supporting numerous 
plots.  However, some areas on the Site, such as administration, laboratories, other 
buildings, and roadways, could also be identified to support commercial land uses.  As 
such, analytical results have been primarily compared to agricultural criteria, with 
comparison to commercial criteria used where applicable.   

7.2.2 Soil 

CCME (1999) soil quality guidelines are divided into categories based on land use.  The 
categories provided include:  agricultural, residential/park, and commercial/industrial.  
The current and planned land use at the Site is agricultural, with some commercial land 
use noted.  Therefore, the agricultural and commercial CCME guidelines were applied to 
soil samples collected at the Site.  The CCME (1999) soil quality guidelines are matrix 
numerical soil standards which are risk-based and are available for specific human and/or 
ecological exposure pathways (e.g., soil ingestion by humans, groundwater flow to 
surface water used by aquatic life).  In situations where CCME (1999) does not have a 
soil quality guideline, the CCME (1991) Interim Remediation Criteria were consulted.  
The CCME (1991) interim remediation criteria were used prior to 1996/97 when the new 
protocol for deriving Canadian Soil Quality Guidelines was developed and implemented 
(CCME 1996; 1997).  For the present assessment, the 1991 CCME interim criteria were 
only used in the absence of a CCME 1999 soil quality guideline. 

CCME (2001) published Canada-Wide Standards for Petroleum Hydrocarbons in soil 
(CWS PHC).  The CWS PHC are 3-tiered, matrix and risk based remedial standards 
developed for residential/parkland, commercial and industrial land use.  They include 
pathway-specific standards for human health and for ecological receptors.  Tier 1 levels 
were considered applicable to the Site, and are based on fine-grained and coarse-grained 
surface soils (less than 1.5 m depth).  In addition, generic standards for petroleum 
hydrocarbons in soil were also considered applicable for both fine-grained and coarse-
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grained soils located at depths greater than 1.5 m below ground surface.  For the purpose 
of this investigation, as both fine-grained and coarse-grained soils at surface and at depth 
were identified on the Site, the most conservative of the Tier 1 and Generic Standards 
was applied, and consisted of standards based on coarse-grained surface soils.  As areas 
of the Site are used for both agricultural and commercial purposes, analytical results were 
compared to the most conservative standards for both agricultural and commercial 
standards, for the following applicable Site exposure pathways:  i) soil ingestion;  ii) 
dermal contact;  iii) vapour inhalation;  iv) protection of groundwater for aquatic life;  
and v) eco soil contact. 

The hydrocarbon ranges for extractable petroleum hydrocarbons in soil, as defined by the 
CWS PHC, are slightly different than the ranges defined by the B.C. Contaminated Sites 
Regulation (CSR) [e.g., the CSR uses LEPH (C10 to C19) and HEPH (C19 to C32) and 
the CWS PHC uses Fraction 2 (C10 to C16) and Fraction 3 (C16 to C34)].  Although 
they are not directly comparable, the CWS PHC were used as a screening tool for LEPH 
and HEPH to assess the measured concentrations.  

In British Columbia, environmental matters pertaining to contaminated sites generally 
fall under the jurisdiction of the Ministry of Water, Land and Air Protection (MWLAP), 
pursuant to the Waste Management Act (RSBC, 1996).  The two key regulations under 
the Waste Management Act relating to the assessment and remediation of contaminated 
sites are the Contaminated Site Regulations (CSR) (BC Reg. 375/96) and the Special 
Waste Regulation (SWR) (BC Reg. 63/88).  The CSR soil standards are divided into five 
categories based on land use.  The land use categories include: agricultural, urban park, 
residential, commercial, and industrial.  The primary current use of the land at the Site is 
considered to be agricultural, with some commercial land uses also noted.  Therefore, the 
CSR agricultural land use (AL) standards, and commercial land use (CL) standards 
(where applicable) were applied to soil samples collected at the Agassiz Site and 
Walmsley RF. 

The CSR criteria include generic and matrix based standards; the matrix based standards 
vary depending on site specific standards.  The following site specific factors apply to the 
sites: 

• intake of contaminated soil (applicable at all sites); 

• groundwater used for drinking water (drinking water wells are located on the Site); 

• toxicity to soil invertebrates and plants (applicable at all sites); 

• livestock ingesting soil and fodder (the site is used to raise cattle); 
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• groundwater flow to surface water used by aquatic life for Farm 2 (a stream is 
adjacent and through Farm 2 but is about 1.5 km downgradient of Farm 1 at Agassiz),  
Walmsley RF (two unidentified water bodies are within 1 km), and Clearbrook RF 
(Laxton Lake is within 1 km); 

• groundwater used for livestock watering (groundwater is drawn for livestock); and 

• groundwater used for irrigation watering (groundwater is drawn for irrigation). 

7.2.3 Groundwater 

CCME has water quality standards protective of aquatic life; however, they are intended 
for assessing surface water quality rather than groundwater.  Environment Canada and 
MWLAP agree with the concept that groundwater would generally be diluted by a factor 
of 10 upon discharge to a receiving environment.  In situations where the receiving water 
is large relative to the flux of groundwater, groundwater quality data may be compared to 
provincial CSR standards that already incorporate the 10 fold factor and modified CCME 
guidelines (i.e., multiplied by a factor of 10).  This is the approach that was undertaken in 
this investigation. 

The CSR specifies numerical water quality standards that are used for the evaluation of 
chemical conditions in groundwater.  The water standards are risk-based and pertain to 
specific uses (e.g., aquatic life, irrigation, livestock and drinking water).  Based on 
potential water uses, all water standards were applicable for Farm 2 at Agassiz, 
Clearbrook and Walmsley Site.  For Farm 1 at Agassiz, the aquatic life standards do not 
apply due to the distance to aquatic habitat.  The irrigation, livestock and drinking water 
standards apply at these sites.  The CSR standard for LEPHw was conservatively applied 
to EPH (C10-C19) data. 

7.3 Methodology 

The Phase II ESA field investigation was undertaken at the Agassiz Site and Walmsley 
Research Farms during the period of January 29, 2004 to February 5, 2004.  The field 
investigation consisted of locating and identifying underground utilities, borehole drilling 
and monitoring well installation, sampling existing and new groundwater monitoring 
wells, soil investigation and the chemical analyses of selected soil and groundwater 
samples. 
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7.3.1 Underground Utility Locates 

On January 29, 2004 Ms. Tamra Reynolds of Golder Associates Ltd. and Mr. Lorne 
Premeau of AAFC identified the proposed borehole locations with respect to 
underground utilities based on service plans held at the site. 

7.3.2 Borehole Drilling Program 

Three boreholes (MW04-1 to MW04-3) within the former landfill area in the vicinity of 
Building 54, were drilled as part of the Phase II ESA.  The boreholes were drilled by 
Sonic Drilling Ltd. on January 29, 2004 using a sonic rig.  The boreholes were drilled to a 
depth of approximately 10 metres below the surface level, with each borehole completed 
with a monitoring well. 

Monitoring wells were constructed of washed and wrapped 50 mm diameter, flush 
threaded, Schedule 40 PVC casing with a 3 m long 10 slot PVC screen.  The annular 
space around each well was backfilled with clean silica sand and the installation was 
sealed above the sand pack to prevent the sand pack from acting as a vertical pathway for 
the potential downward migration of surficial contamination sources.  The monitoring 
wells were completed above the ground surface using a steel well box placed in concrete.  
Details of soil conditions encountered during drilling and monitoring well construction 
are provided on the Record of Borehole Logs in Appendix IX.  The Agassiz Site Farm 1 
investigation locations are shown on Figure 10. 

Soil sampling was conducted during the drilling program by collecting soil samples at 
regular depth intervals from the soil core.  Sampling methodologies are presented in the 
following sections. 

The rationale for the borehole/monitoring well locations in APEC 2 area is as follows: 

• MW04-1 was drilled to assess soil and groundwater conditions in what is considered 
to be the centre of the former landfill. 

• MW04-2 was drilled to assess soil and groundwater conditions down-gradient of the 
former landfill. 

• MW04-3 was drilled to assess soil and groundwater conditions up-gradient of the 
former landfill. 
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7.3.3 Soil Sampling Program 

Procedures employed regarding the sampling of soil were consistent with generally 
accepted industry standards and with the CSR “Guidance on Contaminated Sites – Site 
Characterization and Confirmation Testing (SCCT)”.  The samples collected were 
discrete samples, classified as material that satisfies the following criteria: 

• Collected from similar in situ fill or soil at one location; 

• Confined to a collection within a contiguous volume of one cubic metre; 

• Collected over a maximum depth of 0.5 metres within the soil face; 

• Not collected from two distinct fill or soil zones; 

• Not collected on two sides of a saturated/unsaturated interface; and 

• Not made up of a mixture of obviously contaminated material and non-contaminated 
material as determined from field observations. 

Soil samples were collected throughout the borehole drilling program at regular depth 
intervals from the soil core.  Three surficial soil samples were collected from within the 
sludge stockpile in the vicinity of the sewage treatment equipment on Farm 2 (Figure 11).  
Two surficial soil samples were collected from within the equipment storage shed (Figure 
9) located on the Walmsley Research Farm.  Sampling equipment used during the soil 
sampling program consisted of disposable latex gloves, stainless steel sampling spoons 
and bowls.  To minimize the potential for cross-contamination of samples, all equipment 
was washed with laboratory grade detergent between each sampling event and rinsed 
with distilled water. 

All collected soil samples were immediately split into duplicate halves.  One half was 
placed into clean 125 mL glass jars, provided by the analytical laboratory, with minimum 
headspace and then sealed.  The second half was placed in a 250 mL glass jar with 
nominal headspace and covered with aluminium foil and a teflon-lined lid.  The 250 mL 
sample was allowed to warm up to room temperature prior to measuring the organic 
vapour concentrations in the head space.  In conjunction with field observations of odours 
and staining, organic vapour measurements provide an indication of the presence of 
hydrocarbons and a relative measure of the concentration of volatile hydrocarbons in soil.  
Vapour readings were measured using a Photoionization Detector (PID), calibrated to 
100 ppm isobutylene. 
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Selected soil samples in the 125 mL were submitted to ALS Environmental Ltd. (ALS), 
of Vancouver, B.C., for chemical analyses.   

7.3.4 Groundwater Sampling Program 

Groundwater samples were collected as part of the Phase II ESA from selected 
monitoring wells at the site to characterize the groundwater conditions associated with 
the issues of environmental concern at the Agassiz Site and Walmsley Research Farm. 

Prior to groundwater sampling, approximately six well volumes were purged from each 
well (existing and new wells) to develop the filter sand pack surrounding the annulus of 
the well.  Development of the sand pack is completed to render the purge water free of 
sediment and non-formation water introduced during drilling.  The purging of the wells 
was done using a dedicated WaTerra® inertial purging apparatus.  On January 29, 2004 
selected monitoring wells (MW13-D, MW25, MW04-1, MW04-2 and MW04-3) were 
developed and subsequently sampled on February 5, 2004.  The following monitoring 
wells were sampled on February 5, 2004 (MW10, MW8, Pumphouse 1 (PH1), 
Pumphouse 2 (PH2) and the Abbotsford Pumphouse).  Selected samples were analysed 
for nitrate, nitrite, metals, pesticides (organochlorine and organophosphate), physical 
tests (colour, conductivity, dissolved solids, total hardness, pH and turbidity) and 
dissolved anions.  Field measurements of pH, temperature and conductivity of 
groundwater were recorded at the time of sampling.  All samples were collected and 
stored in laboratory prepared and supplied containers and delivered to ALS for analysis 
and/or storage. 

7.3.5 Chemical Analyses 

Soil Samples 

Collected soil samples were submitted to ALS in Vancouver, B.C. in chilled coolers 
under chain-of-custody protocols for possible chemical analyses.  A total of 25 soil 
samples (collected during the drilling and surficial soil program) were collected.  Five 
soil samples were submitted to ALS for the following analyses: 

• Three samples were submitted for metal analyses; and 

• Two samples were submitted for metal and petroleum hydrocarbon analyses. 

Analytical results for soil collected during the Phase II ESA are summarized in Table 15 
and the ALS laboratory reports are included in Appendix X. 
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Groundwater Samples 

Groundwater samples collected were submitted to ALS in chilled coolers under chain-of-
custody protocols for possible chemical analyses.  Three groundwater samples were 
collected from the three drinking water wells located on the Agassiz Site and Walmsley 
Research Farm for the following analyses: 

• Pesticides (organochlorine and organophosphate); 

• Metals; 

• Physical tests (colour, conductivity, dissolved solids, total hardness, pH, turbidity); 
and, 

• Dissolved anions. 

Four groundwater samples collected from monitoring wells in various areas of the 
Agassiz Site were analysed for: 

• Nitrate and nitrite. 

The three groundwater samples collected from the monitoring wells installed in January 
2004 at the Agassiz Site were analysed for: 

• Pesticides (organochlorine and organophosphate); 

• Nitrate and nitrite; 

• Polychlorinated biphenyls; 

• Metals; and 

• Petroleum hydrocarbons. 

Analytical results for groundwater collected during the Phase II ESA are summarized in 
Table 16 and the ALS laboratory reports are included in Appendix X. 
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7.3.6 Quality Assurance/Quality Control 

A quality assurance and quality control program (QA/QC) was conducted concurrently 
with the chemical analysis of the groundwater program.  The QA/QC program consisted 
of the analysis of duplicates, spike recovery, and standard reference materials, where 
applicable. 
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8.0 RESULTS OF SOIL ASSESSMENT 

8.1 Site Condition 

A summary of the soil stratigraphy observed during the assessment of APECs 2, 4 and 5 
is provided in the following sections. The detailed stratigraphy encountered at the sample 
locations investigated for APEC 2 is presented in borehole logs included in Appendix IX. 

8.1.1 APEC 2 – Former Landfill (near Building 54) (Agassiz Farm 1) 

The site conditions observed in this area during the assessment consisted generally of 
inferred natural soil of sand and gravel underlain by gravel.  No fill was observed during 
this assessment at the three locations investigated. 

8.1.2 APEC 4 – Sewage Treatment Facility (Agassiz Farm 2) 

The sludge stockpile located to the south of the sewage treatment facility consisted of 
very loose moist organic matter with a consistency of grass clippings.  

8.1.3 APEC 5 – Equipment Shed (Walmsley) 

The site conditions observed within the equipment shed at the Walmsley Research Farm 
at the surface consisted of dense damp, dark brown sand and gravel.  Olfactory 
indications of hydrocarbon-like contamination were not observed. 

8.2 Field Observations 

During the assessment, a semi-quantitative assessment of volatile vapours was made 
thorough the use of a Photoionization Detector (PID) in the field.  In addition to these 
measurements, visual and olfactory evidence suggestive of contamination during the 
collection of soil samples was recorded on each of the logs.  Based on our review of the 
information collected during the assessment, no visual or olfactory evidence was 
recorded suggestive of contamination, with the exception of APEC 5.  Visual observation 
of staining was observed within the Equipment Shed during the assessment (APEC 5). 

8.3 Comparison of Chemical Testing Results with Assessment Criteria 

8.3.1 APEC 2 – Former Landfill (near Building 54, Agassiz Farm 1) 

As part of this assessment soil samples were collected during the drilling program.  
However, none of the soil samples collected was submitted to the laboratory for analysis 
as there were no visual or olfactory indications of fill or contamination. 
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8.3.2 APEC 4 – Sewage Treatment Facility (Agassiz Farm 2) 

As part of this APEC assessment, three samples were collected from the sludge stockpile 
located near the sewage treatment facility on Farm 2.  Each of the samples was submitted 
to the laboratory for metal analysis. 

The chemical testing results have been compared to the CCME guideline for agriculture 
use and the CSR AL standards.  The analytical results are presented in Table 15.  

The chemical testing results indicated that the chemical concentrations were below the 
applicable CCME AL guidelines and CSR AL standards, except for the concentration of 
molybdenum at one location sampled.  The concentration of molybdenum (5.7 µg/g) 
detected exceeded the CCME AL guideline and CSR AL standard for molybdenum of 
5 µg/g. 

8.3.3 APEC 5 – Equipment Shed (Walmsley) 

Two soil samples were collected from within the Equipment Shed located at the 
Walmsley Research Farm.  Each of the samples was submitted to the laboratory for metal 
and petroleum hydrocarbon analysis. 

For metals, the chemical testing results were compared to the CCME guideline for 
agriculture use and the CSR AL standards.  Results for petroleum hydrocarbons have 
been compared to the CWS-PHC standards.  The analytical results are presented in 
Table 15. 

The chemical testing results indicated that the concentration of cadmium in both samples 
exceeded the CCME AL criteria and CSR AL standard.  However, the concentration of 
cadmium detected in the two soil samples was below the CCME CL criteria.   

The concentration of petroleum hydrocarbons (Fraction 3 C16-34, 1780 µg/g) in one of the 
samples (Sa1) exceeded the CWS PHC standard of 800 µg/g for Agricultural land Eco-
Soil contact, but was below the standard for Commercial land use (2500 µg/g).  The 
concentration also exceeded the CSR AL HEPH standard but was less than the  
CL standard. 

8.4 Assessment of Soil Data Quality 

Based on the limited number of soil samples collected and analysed as part of this 
assessment, no field duplicates were submitted to the laboratory for analysis. 
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9.0 RESULTS OF GROUNDWATER ASSESSMENT 

9.1 Groundwater Well Locations and Installation 

9.1.1 APEC 1 – Building 37 (Agassiz Site Farm 1) 

As part of this APEC assessment, three groundwater monitoring wells previously 
installed by Golder in 1994 were to be located and sampled.  During the field 
investigation it was identified that MW4 appeared to have been filled with dirt and MW5 
and MW6 had been constructed over and now laid beneath an asphalt covered parking 
area.  Therefore these wells could not be sampled.  No other wells were identified in the 
vicinity that could be sampled and analysed as an alternative. 

9.1.2 APEC 2 – Former Landfill (near Building 54) (Agassiz Site Farm 1) 

Golder installed three groundwater monitoring wells across the former landfill area in 
January 2004.  Table 17 provides a summary of the installation details of these wells and 
Figure 10 illustrates the location of each of the wells.  The description of the materials 
used in the construction of each of the wells is provided in Section 6.3.2.  The monitoring 
well construction details are included in the borehole logs included in Appendix IX. 

Table 17 – Summary of Well Construction Details by Golder (2004) 

Location Well Installation 
Date 

Depth of 
Well from 

TOC 
(mbgs) 

Bentonite 
Seal 

Interval 
(mbgs) 

Slotted 
Screen 

Interval 
(mbgs) 

Former Landfill MW04-1 29/01/04 10 5.8-6.7 7-10 

Former Landfill MW04-2 29/01/04 10 5.8-6.7 7-10 

Former Landfill MW04-3 29/01/04 10 5.8-6.7 7-10 

Note:  TOC = Top of Casing; mbgs = metres below ground surface 

9.1.3 APEC 3 – Use of Pesticides and Fertilizers Across the Site (Agassiz Site) 

A part of this APEC assessment, Golder proposed to sample wells (including the drinking 
wells) that had been previously installed as part of other assessments undertaken at the 
Agassiz Site.  Golder had initially proposed to locate and sample ten previously installed 
groundwater monitoring wells (MW2, MW5, MW8, MW10, MW13-S, MW16-D, 
MW17, MW18, MW25 and MW26), excluding the drinking water wells.  However, 
during the field investigation a number of the wells could not be located due to site 
conditions (e.g., snow cover) and changes in building configurations (e.g., new structures, 
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old structures demolished) or they had been damaged.  Therefore as part of this APEC 
assessment the groundwater wells sampled included MW8, MW10, MW13-D and MW 
25.  Table 18 provides a summary of the installation details of the wells previously 
installed at the site for other assessments.  A copy of the borehole logs and monitoring 
well installation details provided from the previous assessment is included in 
Appendix XI. 

Table 18 – Summary of Well Construction Details of Previously Installed Wells 

Well 
Installation 

Date 
Depth of Well 
from TOC (m) 

Bentonite Seal 
Interval (m) 

Slotted Screen 
Interval (m) 

MW8 10/12/92 4 0.2-1.5 1.8-4 
MW10 03/12/92 3.96 0.2-1 1.9-3.96 

MW13-D 07/01/93 11.6 6.4-8 8.4-11.6 
MW25 04/12/92 3 0.2-1 1.2-2.4 

In addition to sampling existing groundwater monitoring wells the two drinking water 
wells located on the site were also sampled.  Installation details of the drinking water 
wells obtained from the MWLAP Groundwater database indicates that each of the wells 
is 0.25 metre (10 inch) diameter and the depth of the wells ranges from 62.5 metres (205 
feet) to 64.9 metres (213 feet).  Stratigraphy was also obtained from the database and is 
included in Appendix XI. 

9.1.4 APEC 6 – Pesticide, Fertilizer and Paint Shed  (Walmsley RF) 

As part of this APEC assessment, Golder sampled the existing well on the Research 
Farm.  Installation details of the existing well was obtained from the MWLAP Water 
Well database and indicates that the well is 0.2 metre (8 inch) diameter with a depth of 
28.3 metres (87 feet) below the surface level.  Stratigraphy was also obtained from the 
database and is included in Appendix XI. 

9.2 Field Observations 

During the development and/or sampling of each of the wells, no odours or sheens were 
observed. 

The electrical conductivity (EC) values monitored across the Agassiz Site ranged from 
145 µS/cm to 219 µS/cm.  Groundwater temperature ranged between 5.1oC to 11.3oC.  
Groundwater pH observed in the wells ranged from 6.13 to 7.51 pH units. 
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9.3 Comparison of Chemical Testing Results with Assessment Criteria 

9.3.1 APEC 2 – Former Landfill (near Building 54) (Agassiz Site Farm 1) 

As part of this APEC assessment, a groundwater sample was collected from each of the 
monitoring wells and submitted to the laboratory for metal, pesticide, nitrate and nitrite, 
petroleum hydrocarbon, and physical tests (colour, conductivity, dissolved solids, total 
hardness, pH and turbidity). 

The chemical testing results were compared to the CCME guidelines and CSR standards 
for irrigation water, livestock water and drinking water use.  The analytical results are 
presented in Table 16. 

The chemical testing results indicate that the concentrations of PCOCs were below the 
applicable guidelines and standards for the analytes tested, except for iron and 
manganese.  The concentration of iron exceeded the CCME and CSR DW guideline 
(based on aesthetics) of 0.3 mg/L in well MW04-3 (2.16 mg/L) and manganese exceeded 
the CCME and CSR DW guideline (based on aesthetics) of 0.05 mg/L in all three wells 
(MW04-1 (3.97 mg/L), MW04-2 (0.378 mg/L) and MW04-3 (1.85 mg/L)). 

9.3.2 APEC 3 – Use of Pesticides and Fertilizers Across the Site (Agassiz Site) 

As part of this APEC assessment, a groundwater sample was collected from each of four 
groundwater monitoring wells previously installed and submitted to the laboratory for 
nitrate and nitrite analysis.  The two drinking water wells were sampled and submitted to 
the laboratory for nitrate and nitrite, dissolved anions, metals and pesticides. 

The chemical testing results have been compared to the CCME guideline and CSR 
standards for irrigation water, livestock water and drinking water use.  The analytical 
results are presented in Table 16. 

The chemical testing results indicate that the concentrations of PCOCs were below the 
applicable guidelines and standards for the analytes tested, except for manganese.  The 
concentration of manganese exceeded the CCME and CSR DW guideline (based on 
aesthetics) of 0.05 mg/L in each of the drinking water wells (PH1 (0.387 mg/L) and PH2 
(0.953 mg/L)). 
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9.3.3 APEC 6 – Pesticide, Fertilizer and Paint Shed (Walmsley RF) 

As part of this APEC assessment, the groundwater well located on the Walmsley RF was 
sampled and submitted to the laboratory for nitrate and nitrite, physical tests (colour, 
conductivity, total dissolved solids, hardness, pH and turbidity), dissolved anions, metals 
and pesticides. 

The chemical testing results have been compared to the CCME guideline and CSR 
standards for aquatic water (freshwater), irrigation water, livestock water and drinking 
water use.  The analytical results are presented in Table 16. 

The chemical testing results indicate that the concentrations of PCOC were below the 
applicable guidelines and standards for the analytes tested, except for the concentration of 
manganese.  The concentration of manganese observed in the drinking water well 
exceeded the CCME and CSR DW criteria (based on aesthetics) of 0.05 mg/L, the 
concentration detected in the well was 0.237 mg/L.    

9.4 Assessment of Groundwater Data Quality 

Of the ten groundwater samples collected, one field duplicate was submitted for nitrate, 
nitrite and pesticide analysis, which meets the 10% field duplicate target.  The RPD for 
nitrite was 70%, exceeding the QA criteria of 50%.  However, the concentration of both 
the original and duplicate sample for nitrite did not exceed the applicable standard.  The 
RPD for nitrate was 1.3%, well within the acceptance criteria.  RPDs could not be 
calculated for pesticides due to the concentrations of all parameters assessed being below 
the laboratory reporting limits, as shown in Table 19.   
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10.0 DISCUSSION  

10.1 APEC 1 – Building 37 (Agassiz Site Farm 1) 

The assessment of groundwater in the vicinity of Building 37 was not undertaken as the 
wells were either destroyed or inaccessible.  No other wells were identified in the vicinity 
that could be sampled and analysed as an alternative.  Based on the assessment 
undertaken on groundwater in the recently and previously installed wells, contaminants 
of concern were not detected in groundwater at concentrations indicative of concerns in 
the Building 37 area.  Further investigation has not been recommended based on the 
groundwater quality observed during the assessment of the four APECs across the site. 

10.2 APEC 2 – Former Landfill (near Building 54) (Agassiz Site Farm 1) 

The chemical analysis undertaken on the three groundwater samples collected from the 
wells in the vicinity of Building 53 (former landfill area) indicated that, for the analytes 
tested, the concentrations were below the applicable guidelines and standards, with the 
exception of iron in one monitoring well (MW04-3) and manganese in all three 
monitoring wells, based on aesthetic criteria.  The concentrations of iron (2.16 mg/L) and 
manganese (0.378 mg/L to 1.85 mg/L) detected in the groundwater is comparable to 
concentrations of iron (0.038 mg to 7.95 mg/L) and manganese (0.064 mg/L to 10.4 
mg/L) detected in the 1994 assessment.  Based on previous data, the concentrations of 
detected iron and manganese during this assessment are likely to represent natural 
background concentrations and therefore are not considered a concern.  No further 
investigations are recommended in this area.   

The soil observations indicated that either the landfill was not located in this area or the 
material landfilled was granular fill.  Analysis of water samples from the three 
monitoring wells located in this area indicated that groundwater has not been impacted by 
the PCOCs.   

10.3 APEC 3 – Groundwater Quality Beneath the Site (Agassiz Site) 

The chemical analysis undertaken on the six samples collected from four monitoring 
wells and two drinking wells located on the site indicated that the concentrations of 
analytes tested were below the applicable guidelines and standards, except for the 
concentration of (based on aesthetics).  The concentration of manganese (0.387 to 
0.953 mg/L) detected in the two drinking water wells exceeds the CCME and CSR DW 
criteria (based on aesthetics) of 0.05 mg/L.  However, based on the assessment 
undertaken in 1994 by Golder, the concentration of manganese observed is considered 
likely to represent natural background concentrations.  Therefore, no further 
investigations are recommended for this APEC.  
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10.4 APEC 4 – Sewage Treatment Facility (Agassiz Site Farm 2) 

The chemical analysis undertaken on the three samples collected from the sludge 
stockpile indicated that for, the analytes tested the concentrations were below the 
applicable guidelines and standards, except for molybdenum in one of the samples 
analysed.  The concentration of molybdenum (5.7 µg/g) slightly exceeded the CCME and 
CSR AL criteria or standard of 5 µg/g.  However the concentration was below the CCME 
Residential/Parkland guideline and CSR Residential and Urban Park standard of 10 µg/g.  
The slight exceedence of the AL criteria indicates that the soil may not be suitable for 
agricultural purposes but meets the residential and commercial standards.   

10.5 APEC 5 – Equipment Shed (Walmsley RF) 

The chemical analysis undertaken on the two samples collected from the surface soil 
within the equipment shed indicated that the concentration of cadmium in both samples 
exceeded the CCME AL criteria and CSR AL standard.  However, the concentration of 
cadmium detected was below the CCME CL criteria.  The concentration of petroleum 
hydrocarbons (Fraction 3) in one of the samples (Sa1) exceeded the CWS PHC standard.  
Olfactory observations during the assessment did not indicate the presence of 
hydrocarbon-like odours.  The vertical and lateral extent of hydrocarbon contamination 
was not determined during this assessment.  

The concentrations of PCOCs have been compared to guidelines and standards relevant 
to agriculture use, based on use of the site for agricultural research.  However, the 
Walmsley RF is currently zoned industrial.  Therefore if the site was returned to 
industrial use, the concentrations of petroleum hydrocarbons detected would be below the 
CWS PHC standard of 2500 µg/g.  However, to assess contingent liability if the area was 
required to be delineated or remediated the estimated area impacted is considered to be 
shallow and therefore considered to be in the range of five to ten cubic metres.  

10.6 APEC 6 – Pesticide, Fertilizer and Paint Shed (Walmsley RF) 

The chemical analysis of the water from the well located at the Walmsley RF indicated 
that, for the analytes tested the concentrations were below the applicable guidelines and 
criteria, except for the concentration of manganese.  The concentration of manganese 
(0.237 mg/L) exceeded the CCME DW criteria (based on aesthetics) of 0.05 mg/L.  Due 
to no previous data being available for the drinking well at the site it is difficult to assess 
whether this is representative of the natural background concentrations.  Given that the 
criteria adopted is based on aesthetic objectives rather than chemical toxicity we 
recommend that no further investigation be undertaken for this APEC. 
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11.0 NCSCS SITE CLASSIFICATION AND CONTAMINATED SITE ENTRY 
FORM 

The information gathered within this report was used to complete the National 
Classification System for Contaminated Sites (NCSCS) (CCME 1992), as part of the 
National Contaminated Sites Remediation Program (NCSRP).  The purpose of the 
NCSCS document is to aid in the evaluation and prioritization of contaminated sites 
based on current knowledge about the source of contamination, the potential exposure 
pathways and the use of the Site and adjacent areas by people and wildlife.  It is used as a 
screening method to rank the potential human health and ecological risks for sites, on a 
preliminary basis, and evaluate whether further action is required. 

Based on the Phase II ESA, the NCSCS classification for the APECs at the Agassiz Site 
and Walmsley Research Farm was calculated as follows: 

Table 20 – NCSCS Classification and Score 

APEC Score Category 

APEC 4 – Sewage Treatment 
Equipment 

38.3 Class 3 

APEC 5 – Equipment Shed 24.7 Class N 

 

According to the NCSCS, a Site classification category of Class 3 indicates that the area 
is not a high concern, however, action may be required.  Class N indicates that the risk 
potential is low and that action at the Site is not likely required.   

A copy of the NCSCS form completed for each of the APECs have been included in 
Appendix XII.  A copy of the AAFC Contaminated Site Summary Form for each of the 
APECs has been included in Appendix XIII. 

In addition to the NCSCS classification and scoring for each of the APECs identified 
during the Phase I and Phase II ESA for the Agassiz Site and the Walmsley Research 
Farm the NCSCS classification and scoring for previously assessed areas at the Agassiz 
Site were reviewed.  Only previously assessed areas that had a NCSCS above Class N 
were reclassified.  The review of the NCSCS classification and scoring are summarised in 
Table 21. 
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Table 21 – NCSCS Classification and Score for Previously Assessed Areas at the 
Agassiz Site 

Area Class/Score Date Class/Score Date Class/Score Date 

1-A1 (metal disposal) 3 / 40 1991 3 / 38 1994 N / 24.2 2004 

1-A2 (Landfill) 2 / 50 1991 N / 29 1994   

1-A3 (Landfill – APEC 2) 3 / 42 1991   N / 24.2 2004 

1-C1 (Compost) 3 /49.9 1991 N / 37 1994   

1-C2 (Burnables) 3 / 46.6 1991   N / 26.2 2004 

1-C3 (Compost) 3 / 46.9  1991   N / 21.2 2004 

1-C4 (Manure Storage) 3/ 46.9 1991 N / 34 1994   

1-C5 (Manure Storage) 3 / 48 1991   N / 21.2 2004 

1-C6 (Manure Storage) 3 / 48.8 1991   N / 21.2 2004 

1-C7 (Manure Storage) 3 /48.8 1991 N / 37 1994   

1-C8 (Manure Storage) 3 / 48.8 1991   N / 22.2 2004 

1-C9 (Compost) 3 / 47.7 1991   N / 26.2 2004 

1-C10 (Compost) 3 / 46.7 1991   N / 26.2 2004 

1-C11 (Compost) 3 / 47.9 1991   N / 26.2 2004 

1-C12 (Compost) 3 / 48.9 1991 N / 37 1994   

1-C13 (Compost) 3 / 47.9 1991 3 / 41 1994 N / 26.2 2004 

1-C14 (Agronomy Lab.) 3 / 46.9 1991 N / 32 1994   

1-C15 (Header House)   N / 34 1994   

1-C16 (Poultry Lab.)   N / 35 1994   

1-C17 (Postharvest Lab.)   N / 34 1994   

1-C18 (Entomology Lab.)   N / 29 1994   

1-C19 (Pesticide Building)   3 / 40 1994 N / 22.2 2004 
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12.0 INDICATIVE ESTIMATE OF LIABILITY OR CONTINGENT LIABILITY 

To determine the estimate of liability or contingent liability for the Site, Golder generally 
followed the “Policy on Accounting for Costs and Liabilities Related to Contaminated 
Sites” as provided in the Terms of Reference.  The "Guidance Document on Accounting 
for Liabilities Related to Contaminated Sites", dated March 23, 2001 (as provided by 
PWGSC) were also used as a guideline. 

At the Walmsley RF, approximately 5 to 10 cubic metres of soil contains cadmium above 
the CCME AL criteria and CSR AL Standard and Fraction 3 petroleum hydrocarbons 
above the CWS-PHC standards.  The material would be classified as Industrial Fill in 
British Columbia.  The estimated cost for removal, disposal, and confirmatory sampling 
is $5,000. 

Based on our assessment there are no other indicative estimates of liability or contingent 
liabilities to be assessed. 
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13.0 CONCLUSIONS AND RECOMMENDATIONS 

At the Agassiz Research Station, the majority of the APECs investigated during the Phase 
II ESA were not indicated to be contaminated above the applicable standards.  The 
residual sludge from the former sewage treatment plant at Farm 2 slightly exceeded the 
AL criteria for molybdenum.  The sludge may not be suitable for agricultural land use but 
is suitable for residential or commercial uses. 

Soil contamination was identified in APEC 5 (Equipment Shed, Walmsley Research 
Farm).  Additional sampling and analysis could be undertaken at the site or the surficial 
soil from the floor could be removed and confirmatory samples obtained to assess if 
additional contamination was present.  Based on the soil sampling data, the soil removed 
should be disposed of as Industrial Fill. 

Phase I ESA Results 

Based on the information obtained during the Phase I ESA, the following Areas of 
Potential Environmental Concern (APECs) were identified. 

• APEC 1 – Building 37 

Documentation indicates that Building 37 (Farm 1) was used for the storage of 
pesticides and the preparation (including weighing and measuring of herbicides, 
fungicides and insecticides) of chemicals for field plot and greenhouse experiments.  
A previous investigation undertaken in the vicinity of the building was limited and 
did not assess for the presence of pesticides. 

• APEC 2 – Former Landfill (near Building 54) 

Documentation indicated that materials disposed of in the former landfill located in 
the vicinity of Building 54 (Farm 1) included construction waste and domestic refuse 
prior to the 1960s.  It is possible that construction waste such as paint and solvent 
may have been disposed of in this area.  No investigations have previously been 
conducted for this APEC. 

• APEC 3 – Groundwater beneath Farm 1 

Based on previous assessments undertaken across the site and review of historical 
documentation, pesticides and fertilizers have been used to varying extents across the 
site.  Previous investigations have indicated the presence of pesticides and nutrients 
(on occasion at elevated concentrations) in the groundwater. 
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• APEC 4 – Sewage Treatment Equipment 

A sewage treatment facility was present on Farm 2 that was considered likely to have 
been associated with the past use of the area for correctional services.  Based on its 
location and the former use of the area it is assumed that it was used for domestic 
(human) purposes only. 

Management Issues 

Based on the site reconnaissance and review of available documentation the following 
“management issues” were identified: 

• Storage Tanks 

There is limited available information on the six heating oil USTs removed in 1986.  
If excavation work is completed on the Site, a contingency plan for handling of 
potential odorous and/or stained soils should be developed. 

• Waste Pesticide AST 

Water was observed in the secondary containment beneath the waste pesticide AST.  
A management plan should be implemented to prevent the accumulation of rain water 
in the secondary containment. 

• Chemical Storage  

Information on chemicals stored and discharged prior to 1971 is limited.  If 
excavation work is completed on the Site, a contingency plan for handling of 
potential odorous and/or stained soils should be developed.  

• Potential Presence of Lead-Based Paints and Asbestos-Containing Materials. 

Based on the age of many of the site buildings located and a previous assessment 
lead-based paints and asbestos-containing material are present in certain buildings.  If 
existing buildings are to be demolished or refurbished in the future, a specific 
hazardous building materials survey should be undertaken to assess the potential risk 
associated with these materials. 
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• Incinerator 

An incinerator was present on Farm 2, likely associated with the past use of the area 
for correctional services.  If ash is observed during future works at the site, handling 
and disposal should consider the potential for the presence of metals in the waste.  

Clearbrook Research Farm 

Based on the site reconnaissance and review of available documentation the following 
“management issue” was identified: 

• Potential Presence of Lead-Based Paints and Asbestos-Containing Materials 

Based on the age of the buildings located on the site lead-based paints and asbestos-
containing materials may be present.  If renovations or demolitions are planned, a 
hazardous building material survey should be completed. 

Walmsley Research Farm 

The APECs identified at the Walmsley Research Farm based on the review of available 
documentation and the site reconnaissance included:  

• APEC 5 – Equipment Storage Shed 

The dirt floor of the equipment shed was observed to have surficial hydrocarbon-like 
staining.  No previous investigations are known to have been undertaken in this area. 

• APEC 6 – Pesticide, Fertilizer and Paint Storage 

Staining was observed on the floor of the pesticide, fertilizer and paint storage shed 
No previous investigations are known to have been undertaken in this area. 

Phase II ESA Results 

A Phase II ESA was conducted at the site to assess the potential for subsurface 
contamination due to each of the Areas of Potential Environmental Concern (APECs) 
identified, and to assess the potential contaminants of concern (PCOCs).  The Phase II 
ESA consisted of locating and identifying underground utilities, borehole drilling and 
monitoring well installation, sampling existing and new groundwater monitoring wells, 
soil investigation and the chemical analyses of selected soil and groundwater samples. 

Based on the assessment undertaken the following summarises the findings: 
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APEC 1 – Building 37 (Agassiz Site Farm 1) 

The assessment of groundwater in the vicinity of Building 37 was not undertaken as the 
wells were either destroyed or inaccessible.  No other wells were identified in the vicinity 
that could be sampled and analysed as an alternative.  Further investigation has not been 
recommended based on the groundwater quality observed during the assessment of the 
other three APECs across the site. 

APEC 2 – Former Landfill (near Building 54) (Agassiz Site Farm 1) 

The chemical analysis undertaken on the three groundwater samples collected from the 
wells in the vicinity of Building 53 (former landfill area) indicated that, for the analytes 
tested, the concentrations were below the applicable guidelines and standards, except for 
the concentration of iron detected in one of the monitoring wells and the concentration of 
manganese detected in all three monitoring wells exceeded the CCME DW criteria (based 
on aesthetics).  The concentration observed during this assessment was compared to the 
investigation undertaken in 1994.  The results indicate that the concentrations observed 
are comparable and considered likely to represent natural background concentrations.  
The soil observations during the investigation indicate that either the landfill was not 
located in this area or the material landfilled was granular fill.     

APEC 3 – Use of Pesticides and Fertilizers Across the Site (Agassiz Site) 

The chemical analysis undertaken on the six samples collected from four monitoring 
wells and two drinking wells located on the site indicated that, for the analytes tested the 
concentrations were below the applicable guidelines and standards, except for the 
concentration of manganese.  The concentration of manganese in both of the drinking 
water wells exceeded the CCME DW criteria (based on aesthetics).  The concentrations 
observed during this assessment were compared to the 1994 investigations.  The results 
indicated that the concentrations observed are comparable and considered likely to 
represent natural background concentrations.  Therefore, no further investigations are 
recommended for this APEC. 

APEC 4 – Sewage Treatment Facility (Agassiz Site Farm 2) 

The chemical analysis undertaken on the three samples collected from the sludge 
stockpile indicated that the concentration of molybdenum (5.7 µg/g) slightly exceeded 
the CCME and CSR AL standard of 5 µg/g.  However the concentration was below the 
CCME Residential/Parkland guideline and CSR Residential and Urban Park standard of 
10 µg/g.  The slight exceedence observed indicates that the soil may not be suitable for 
agricultural purposes but meets the residential standards.   
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APEC 5 – Equipment Shed (Walmsley RF) 

The chemical analysis undertaken on the two samples collected from the surface soils 
within the equipment shed indicated that the concentration of cadmium exceeded the 
CCME and CSR AL standard in both samples.  The concentration of petroleum 
hydrocarbons (Fraction 3) in one of the samples (Sa1) exceeded the CWS-PHC standard.  
The vertical and lateral extent of this impact was not determined during this assessment.  

The concentrations of PCOCs were compared to guidelines and standards relevant to 
agriculture use, based on use of the site for agricultural research.  However, the 
Walmsley RF is currently zoned industrial.  If the site was returned to industrial use, the 
concentrations of parameters of concern would be below the IL standard.  To assess 
contingent liability if the area was required to be delineated or remediated, the estimated 
volume of contaminated soil is considered to be shallow and in the range of five to ten 
cubic metres. 

Due to the relatively limited nature of the contamination, we recommend that remedial 
work (e.g., excavation) be undertaken upon demolishing the equipment shed and/or 
development in the area. 

APEC 6 – Pesticide, Fertilizer and Paint Shed (Walmsley RF) 

The chemical analysis of the water from the well located at the Walmsley RF indicated 
that, for the analytes tested, the concentrations were below the applicable guidelines and 
criteria, except for the concentration of manganese.  The concentration of manganese 
detected exceeded the CCME DW criteria (based on aesthetics).  Given that the criteria is 
based on aesthetic objectives rather than toxicity objectives we recommend that no 
further investigation be undertaken for this APEC. 

Based on the Phase II ESA, the NCSCS classification for the APECs at the Agassiz Site 
and Walmsley Research Farm were calculated as follows: 

APEC Score Category 

APEC 4 – Sewage Treatment 
Equipment 

38.3 Class 3 

APEC 5 – Equipment Shed 24.7 Class N 
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In addition to the NCSCS classification and scoring for each of the APECs identified 
during the Phase I and Phase II ESA for the Agassiz Site and the Walmsley Research 
Farm the NCSCS classification and scoring for previously assessed areas at the Agassiz 
Site were reviewed.  Only previously assessed areas that had a NCSCS above Class N 
were reclassified.  The review of the NCSCS classification and scoring are summarised 
below. 

Area Class/Score Date Class/Score Date Class/Score Date 

1-A1 (metal disposal) 3 / 40 1991 3 / 38 1994 N / 24.2 2004 

1-A2 (Landfill) 2 / 50 1991 N / 29 1994   

1-A3 (Landfill – APEC 2) 3 / 42 1991   N / 24.2 2004 

1-C1 (Compost) 3 /49.9 1991 N / 37 1994   

1-C2 (Burnables) 3 / 46.6 1991   N / 26.2 2004 

1-C3 (Compost) 3 / 46.9  1991   N / 21.2 2004 

1-C4 (Manure Storage) 3/ 46.9 1991 N / 34 1994   

1-C5 (Manure Storage) 3 / 48 1991   N / 21.2 2004 

1-C6 (Manure Storage) 3 / 48.8 1991   N / 21.2 2004 

1-C7 (Manure Storage) 3 /48.8 1991 N / 37 1994   

1-C8 (Manure Storage) 3 / 48.8 1991   N / 22.2 2004 

1-C9 (Compost) 3 / 47.7 1991   N / 26.2 2004 

1-C10 (Compost) 3 / 46.7 1991   N / 26.2 2004 

1-C11 (Compost) 3 / 47.9 1991   N / 26.2 2004 

1-C12 (Compost) 3 / 48.9 1991 N / 37 1994   

1-C13 (Compost) 3 / 47.9 1991 3 / 41 1994 N / 26.2 2004 

1-C14 (Agronomy Lab.) 3 / 46.9 1991 N / 32 1994   

1-C15 (Header House)   N / 34 1994   

1-C16 (Poultry Lab.)   N / 35 1994   

1-C17 (Postharvest Lab.)   N / 34 1994   

1-C18 (Entomology Lab.)   N / 29 1994   

1-C19 (Pesticide Building)   3 / 40 1994 N / 22.2 2004 

 

Based on the assessment undertaken at the Agassiz Research Station and Walmsley 
Research Farm no further assessment of remediation of APEC 1, APEC 2, APEC 3 or 
APEC 6 is required at this time. 
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14.0 LIMITATIONS AND USE OF REPORT 

This report was prepared for the exclusive use of the Agriculture and Agri-Food Canada, 
and is intended to provide an assessment of potential environmental concerns associated 
with the subject Site.  The inferences concerning the Site conditions contained in this 
report are based on information obtained during the Phase I and Phase II Preliminary Site 
Investigation conducted by Golder personnel, and are based solely on the condition of the 
property at the time of the site reconnaissance, supplemented by historical and interview 
information obtained by Golder, as described in this report.  The data presented in this 
report represent soil and groundwater conditions encountered at the sampling locations 
tested during this time period.  Soil and/or groundwater conditions may vary with 
location, depth, time, sampling methodology, analytical techniques and other factors.  
Golder make no warranty, expressed or implied, and assumes no liability with respect to 
the use of the information contained in this report at the subject Site, or any other site, for 
other than its intended purpose. 

This report was prepared, based in part, on information obtained from historic 
information sources and interviews.  In evaluating the subject Site, Golder has relied in 
good faith on information provided.  We accept no responsibility for any deficiency or 
inaccuracy contained in this report as a result of our reliance on the aforementioned 
information. 

The findings and conclusions documented in this report have been prepared for the 
specific application to this project, and have been developed in a manner consistent with 
that level of care normally exercised by environmental professionals currently practising 
under similar conditions in the jurisdiction.  Golder makes no other warranty, expressed 
or implied. 

Any use which a third party makes of this report, or any reliance on or decisions to be 
made based on it, are the responsibility of such third parties.  Golder accepts no 
responsibility for damages, if any, suffered by any third party as a result of decisions 
made or actions based on this report. 

Golder makes no other representation whatsoever, including those concerning the legal 
significance of its findings, or as to other legal matters touched on in this report, 
including, but not limited to, ownership of any property, or the application of any law to 
the facts set forth herein.  With respect to regulatory compliance issues, regulatory 
statutes are subject to interpretation.  These interpretations may change over time, thus 
Agriculture and Agri-Food Canada should review these issues. 
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CSR CCME Location 1 2 3 Sa1 Sa2
Standard Guideline SCN 8589-01 8589-02 8589-03 8589-04 8589-05

for for Depth (m) 0-0.1 0-0.1 0-0.1 0-0.1 0-0.1
AL Agri. Date Sampled 2/5/2004 2/5/2004 2/5/2004 2/5/2004 2/5/2004

QA/QC

Physical Tests
Moisture    % - - - 4.76 4.45
pH 6.41 8.24 8.18 5.81 5.94

Metals
Antimony 20 G 20 <10 <10 <10 <10 <10
Arsenic 15 DW 12 <5.0 <5.0 <5.0 7.6 5.7
Barium 750 G 750 171 108 111 75.4 72.3
Beryllium 4 G 4 <0.50 <0.50 <0.50 <0.50 <0.50
Cadmium 1.5-3.5 DW 1.4 0.76 <0.50 <0.50 2.01 1.57
Chromium 50 L 64 3.6 <2.0 <2.0 27.5 25.4
Copper 90 AW 63 16.9 9.4 11.9 39.9 59
Cobalt 40 G 40 <2.0 <2.0 <2.0 12.3 7.9
Lead 100-500 DW 70 <50 <50 <50 <50 61
Mercury 0.6 L 6.6 <0.050 <0.050 <0.050 0.086 0.051
Molybdenum 5 G 5 <4.0 <4.0 5.7 <4.0 <4.0
Nickel 150 G 50 5.3 <5.0 <5.0 36.4 22.7
Selenium 2 G 1 [<2.0] [<3.0] [<2.0] [<2.0] [<2.0]
Silver 20 G 20 <2.0 <2.0 <2.0 <2.0 <2.0
Tin 5 G 5 [<5.0] [<5.0] [<5.0] [<5.0] [<5.0]
Vanadium 200 G 130 5.5 2.2 3 39.6 43.1
Zinc 150-450 DW 200 80.1 35.6 41.6 167 115

Petroleum Hydrocarbons
EPH10-19 1000 G 450-900* - - - 240 <200
EPH19-32 1000 G 400-800* - - - 1780 500

Notes:
1.  Results are expressed in micrograms per gram (ug/g).
2.  CSR Standards reflect the most conservative value of generic (G), 
     intake of contaminated soil (I), toxicity to soil invertebrates and
     plants (T), aquatic life (AW), livestock ingestion (L) and drinking water (DW).
3.  MCS= Most Conservative Standard 
4.  LEPH/HEPH criteria used as a conservative screen for EPH10-19 and EPH19-32, respectively.
5. [ ] = detection limits below CSR or CCME standards
6. * = CSW-PHC dependent on grain size of soil

M
C

S

Agassiz Walmsley
APEC 4 APEC 5
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SCN 8588-01 8588-02 8588-03 8588-04 8588-06 8588-05 8588-07 8588-09 8588-10
Location MW25 MW13-D MW10 MW8 MW04-01 MW04-02 MW04-03 PH1 PH2

QA/QC FDA
Date 2/5/2004 2/5/2004 2/5/2004 2/5/2004 2/5/2004 2/5/2004 2/5/2004 2/5/2004 2/5/2004

Physical Tests
Colour           (CU) - - - - - - - <5.0 <5.0
Conductivity     (uS/cm) - - - - - - - 262 285
Total Dissolved Solids - - - - - - - 165 166
Hardness         CaCO3 - - - - 24.9 70.8 78.9 135 144
pH 6.35(1) 6.31(1) 6.42(1) 6.63(1) 6.13(1) 6.99(1) 6.44(1) 8.12 (2) 8.2 (2)
Turbidity        (NTU) - - - - - - - 0.36 <0.10
Dissolved Anions
Alkalinity-Total        CaCO3 - - - - - - - 116 137
Dissolved Metals
Aluminum 0.2 DW 5 IR - - - - 0.112 0.0228 0.0726 <0.0050 <0.0050
Antimony 0.006 DW 0.006 DW - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Arsenic 0.025 DW 0.025 DW - - - - <0.0005 <0.0005 <0.0005 0.00378 0.00407
Barium 1 DW - - - - 0.035 0.028 0.113 0.042 0.042
Beryllium 0.1 IR 0.1 IR - - - - <0.001 <0.001 <0.001 <0.001 <0.001
Boron 5 DW 5 DW - - - - <0.10 <0.10 <0.10 <0.10 <0.10
Cadmium 0.005 DW 0.005 IR - - - - 0.000114 0.000123 0.000337 <0.000050 <0.000050
Calcium 1000 LS 1000 LS - - - - 7.06 19.3 22.8 39.8 41.6

Chromium 0.008VI, 0.005III IR, V 0.0049-0.008 IR, V - - - - <0.001 <0.001 <0.001 <0.001 <0.001
Cobalt 0.05 DW 0.05 IR - - - - 0.00203 0.00224 0.00935 0.00083 0.00064
Copper 0.2 IR 0.2-1 IR - - - - <0.001 <0.001 <0.001 <0.001 <0.001
Iron 0.3 DW 0.3 DW - - - - 0.055 <0.030 2.16 0.03 <0.030
Lead 0.01 DW 0.01 DW - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Lithium 2.5 IR - - - - <0.005 <0.005 <0.005 <0.005 <0.005
Magnesium 100 DW - - - - 1.76 5.5 5.32 8.65 9.62
Manganese 0.05 DW 0.05 DW - - - - 0.397 0.378 1.85 0.387 0.953
Mercury 0.001 DW 0.001 DW - - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Molybdenum 0.01-0.03 IR 0.01-0.05 IR - - - - <0.001 <0.001 <0.001 0.001 <0.001
Nickel 0.2 IR 0.2 IR - - - - 0.0047 0.0036 0.0071 <0.001 <0.001
Potassium - - - - 6.5 4 8.6 <2.0 2.7

Selenium 0.01 DW 0.01 DW - - - - <0.001 <0.001 <0.001 <0.001 <0.001
Silver - - - - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Sodium 200 DW - - - - 3.6 3.8 4.4 3.7 3.4
Thallium - - - - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Tin - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Titanium - - - - <0.01 <0.01 <0.01 <0.01 <0.01
Uranium 0.01 IR 0.01 IR - - - - <0.0002 <0.0002 <0.0002 0.00021 <0.0002
Vanadium 0.1 IR 0.1 IR - - - - <0.03 <0.03 <0.03 <0.03 <0.03
Zinc 1-5 IR 0.03 FW - - - - <0.005 <0.005 <0.005 0.0259 0.0056
Other Inorganics
Chloride 100-700 IR, CR 100-700 IR - - - - - - - 3.1 2.93
Fluoride 1 LS, L 1 IR - - - - - - - 0.062 0.058
Nitrate (as N) 10 DW 10 DW 8.73 5.54 3.8 0.376 3.31 6.66 3.65 <0.005 0.564
Nitrite (as N) 3.2 DW 3.2 DW 0.0024 <0.001 <0.001 <0.0010 0.0354 0.0313 0.313 <0.001 0.0329
Nitrate + Nitrite (as N) 10 DW 100 LS 8.7324 5.54 3.8 0.376 3.3454 6.6913 3.963 <0.005 0.5969
Sulphate 500.0 DW 1000 LS - - - - - - - 18.4 9.5

Agassiz Research Station

CCME GuidelinesCSR Standards

APEC 3 APEC 2 APEC 3
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SCN 8588-01 8588-02 8588-03 8588-04 8588-06 8588-05 8588-07 8588-09 8588-10
Location MW25 MW13-D MW10 MW8 MW04-01 MW04-02 MW04-03 PH1 PH2

QA/QC FDA
Date 2/5/2004 2/5/2004 2/5/2004 2/5/2004 2/5/2004 2/5/2004 2/5/2004 2/5/2004 2/5/2004

Agassiz Research Station

CCME GuidelinesCSR Standards

APEC 3 APEC 2 APEC 3

Monoaromatic Hydrocarbons
Benzene 0.005 DW 0.004 DW - - - - <0.0005 <0.0005 <0.0005 - -
Ethylbenzene 0.0024 DW 0.0024 DW - - - - <0.0005 <0.0005 <0.0005 - -
Toluene 0.024 DW 0.024 DW - - - - <0.001 <0.001 <0.001 - -
meta- & para-Xylene - - - - <0.0005 <0.0005 <0.0005 - -
ortho-Xylene - - - - <0.0005 <0.0005 <0.0005 - -
Total Xylene 0.3 DW - - - - <0.001 <0.001 <0.001 - -
Styrene - - - - <0.001 <0.001 <0.001 - -
Polycyclic Aromatic Hydrocarbons
 Acenaphthene - - - - <0.00005 <0.00005 <0.00005 - -
 Acenaphthylene - - - - <0.00005 <0.00005 <0.00005 - -
 Acridine - - - - <0.00005 <0.00005 <0.00005 - -
 Anthracene - - - - <0.00005 <0.00005 <0.00005 - -
 Benzo(a)anthracene - - - - <0.00005 <0.00005 <0.00005 - -
 Benzo(a)pyrene 0.00001 DW 0.00001 DW - - - - <0.00001 <0.00001 <0.00001 - -
 Benzo(b)fluoranthene - - - - <0.00005 <0.00005 <0.00005 - -
 Benzo(ghi)perylene - - - - <0.00005 <0.00005 <0.00005 - -
 Benzo(k)fluoranthene - - - - <0.00005 <0.00005 <0.00005 - -
 Chrysene - - - - <0.00005 <0.00005 <0.00005 - -
 Dibenzo(a,h)anthracene - - - - <0.00005 <0.00005 <0.00005 - -
 Fluoranthene - - - - <0.00005 <0.00005 <0.00005 - -
 Fluorene - - - - <0.00005 <0.00005 <0.00005 - -
 Indeno(1,2,3-cd)pyrene - - - - <0.00005 <0.00005 <0.00005 - -
 Naphthalene - - - - <0.00005 <0.00005 <0.00005 - -
 Phenanthrene - - - - <0.00005 <0.00005 <0.00005 - -
 Pyrene - - - - <0.00005 <0.00005 <0.00005 - -
Quinoline - - - - <0.00005 <0.00005 <0.00005 - -
Total PAH TEQ (Calc.) - - - - <0.00005 <0.00005 <0.00005 - -
Polychlorinated Biphenyls
Total Polychlorinated Biphenyls - - - - <0.001 <0.001 <0.001 - -
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Date Printed: March 31, 2004 Table 16. Summary of Groundwater Analytical Results 03-1412-127

SCN 8588-01 8588-02 8588-03 8588-04 8588-06 8588-05 8588-07 8588-09 8588-10
Location MW25 MW13-D MW10 MW8 MW04-01 MW04-02 MW04-03 PH1 PH2

QA/QC FDA
Date 2/5/2004 2/5/2004 2/5/2004 2/5/2004 2/5/2004 2/5/2004 2/5/2004 2/5/2004 2/5/2004

Agassiz Research Station

CCME GuidelinesCSR Standards

APEC 3 APEC 2 APEC 3

Pesticides
Aldrin <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Dieldrin <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Aldrin and Dieldrin 0.0007 DW - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Azinphos-methyl 0.02 DW - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Alpha-BHC - - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Beta-BHC - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Delta-BHC - - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Carbophenothion - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Chlordane 0.007 DW - - - - 0.00005 0.00005 0.00005 0.00005 0.00005
Chlorpyrifos 0.024 LS 0.024 LS - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Coumaphos - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
2,4'-DDD - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
4,4'-DDD - - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
2,4'-DDE - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
4,4'-DDE - - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
2,4'-DDT - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
4,4'-DDT - - - - <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Diazinon 0.014 LS - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Dichlorvos/Naled - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Dimethoate 0.003 LS 0.003 LS - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Disulfoton - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Endosulfan - - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Endosulfan II - - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Endosulfan Sulfate - - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Endrin 0.0002 LS - - - - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Ethion - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Fenitrothion - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Fensulfothion - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Fenthion - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Fonofos - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Heptachlor and Heptachlor Epoxide 0.003 DW - - - - <0.0000525 <0.000525 <0.0000525 <0.0000525 <0.0000525
Lindane 0.004 DW 0.004 LS - - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Malathion 0.19 DW - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Methoxychlor 0.9 DW - - - - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Mevinphos (Total) - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Mirex - - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
cis-Nonachlor - - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
trans-Nonachlor - - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Oxychlordane - - - - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005
Parathion 0.05 DW - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Parathion-methyl - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Phorate 0.002 DW - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Phosalone - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Phosmet - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Terbufos 0.001 DW - - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
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Date Printed: March 31, 2004 Table 16. Summary of Groundwater Analytical Results 03-1412-127

SCN 8588-01 8588-02 8588-03 8588-04 8588-06 8588-05 8588-07 8588-09 8588-10
Location MW25 MW13-D MW10 MW8 MW04-01 MW04-02 MW04-03 PH1 PH2

QA/QC FDA
Date 2/5/2004 2/5/2004 2/5/2004 2/5/2004 2/5/2004 2/5/2004 2/5/2004 2/5/2004 2/5/2004

Agassiz Research Station

CCME GuidelinesCSR Standards

APEC 3 APEC 2 APEC 3

Petroleum Hydrocarbons
VPHw - - - - <0.10 <0.10 <0.10 - -
LEPHw AWF - - - - <0.30 <0.30 <0.30 - -
HEPHw - - - - <1.0 <1.0 <1.0 - -
VHw6-10 15 DW - - - - <0.10 <0.10 <0.10 - -
EHw10-19 5 DW - - - - <0.30 <0.30 <0.30 - -
EHw19-32 - - - - <1.0 <1.0 <1.0 - -
Notes:
All concentrations in mg/L.
(1) - measured in the field
(2) - measured in the laboratory

DW - Drinking Water
LS = Livestock guideline/standard
IR = Irrigation guideline

Cl = standard is chloride dependent
V= Standard is valence dependent [CR(VI)/Cr(III)]
CR = standard varies depending on crop.  Consult director for further advice
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Date Printed: March 31, 2004 Table 19. Summary of Groundwater Data Quality 03-1412-127

SCN 8588-07 8588-08
Location MW04-03 MW04-03

QA/QC FDA FD RPD DF
Date 2/5/2004 2/5/2004

Other Inorganics
Chloride 100-700 IR, CR 100-700 IR - - NC NC
Fluoride 1 LS, L 1 IR - - NC NC
Nitrate (as N) 10 DW 10 DW 3.65 3.7 NA NC
Nitrite (as N) 3.2 DW 3.2 DW 0.313 0.15 NA NC
Nitrate + Nitrite (as N) 10 DW 100 LS 3.963 3.85 NA NC
Sulphate 500.0 DW 1000 LS - -
Pesticides
Aldrin <0.00005 <0.00005 NC NC
Dieldrin <0.00005 <0.00005 NC NC
Aldrin and Dieldrin 0.0007 DW <0.0001 <0.0001 NC NC
Atrazine 5 DW
Azinphos-methyl 0.02 DW <0.0005 <0.0005 NC NC
Alpha-BHC <0.00005 <0.00005 NC NC
Beta-BHC <0.0001 <0.0001 NC NC
Delta-BHC <0.00005 <0.00005 NC NC
Carbophenothion <0.0005 <0.0005 NC NC
Chlordane 0.007 DW 0.00005 0.00005 0 NC
Chlorpyrifos 0.024 LS 0.024 LS <0.0005 <0.0005 NC NC
Coumaphos <0.0005 <0.0005 NC NC
2,4'-DDD <0.0001 <0.0001 NC NC
4,4'-DDD <0.00005 <0.00005 NC NC
2,4'-DDE <0.0001 <0.0001 NC NC
4,4'-DDE <0.00005 <0.00005 NC NC
2,4'-DDT <0.0001 <0.0001 NC NC
4,4'-DDT <0.0001 <0.0001 NC NC
Diazinon 0.014 LS <0.0005 <0.0005 NC NC
Dichlorvos/Naled <0.0005 <0.0005 NC NC
Dimethoate 0.003 LS 0.003 LS <0.0005 <0.0005 NC NC
Disulfoton <0.0005 <0.0005 NC NC
Endosulfan <0.00005 <0.00005 NC NC
Endosulfan II <0.00005 <0.00005 NC NC
Endosulfan Sulfate <0.00005 <0.00005 NC NC
Endrin 0.0002 LS <0.0002 <0.0002 NC NC
Ethion <0.0005 <0.0005 NC NC
Fenitrothion <0.0005 <0.0005 NC NC
Fensulfothion <0.0005 <0.0005 NC NC
Fenthion <0.0005 <0.0005 NC NC
Fonofos <0.0005 <0.0005 NC NC
Heptachlor and Heptachlor Epoxide 0.003 DW <0.0000525 <0.0000525 NC NC
Lindane 0.004 DW 0.004 LS <0.00005 <0.00005 NC NC
Malathion 0.19 DW <0.0005 <0.0005 NC NC
Methoxychlor 0.9 DW <0.0002 <0.0002 NC NC
Mevinphos (Total) <0.0005 <0.0005 NC NC
Mirex <0.00005 <0.00005 NC NC
cis-Nonachlor <0.00005 <0.00005 NC NC
trans-Nonachlor <0.00005 <0.00005 NC NC
Oxychlordane <0.00005 <0.00005 NC NC
Parathion 0.05 DW <0.0005 <0.0005 NC NC
Parathion-methyl <0.0005 <0.0005 NC NC
Phorate 0.002 DW <0.0005 <0.0005 NC NC
Phosalone <0.0005 <0.0005 NC NC
Phosmet <0.0005 <0.0005 NC NC
Terbufos 0.001 DW <0.0005 <0.0005 NC NC
Notes:
All concentrations in ug/L.

H = standard is Hardness dependent
pH = standard is pH dependant
Cl = standard is chloride dependent
V= Standard is valence dependent [CR(VI)/Cr(III)]

IR = Irrigation guideline
D = standard has been set to equal the reference analytical detection limit

CSR Standards CCME Guidelines

CR = standard varies depending on crop.  Consult director for further advice
L = standard varies with type of livestock. Consult director for further advice
N = where nitrate and nitrite are present, total nitrate plus nitrite-nitrogen should not exceed 
this value

Le = standard to protect legumes
n-Le = standard to protect crops other than legumes
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CERTIFICATE OF TITLES 























































































































APPENDIX II 
 

AERIAL PHOTOGRAPSH (AGASSIZ AND ABBOTSFORD)









































APPENDIX III 
 

HISTORICAL DIRECTORIES SEARCH

















































































APPENDIX IV  
 

MWLAP GROUNDWATER DATABASE SEARCH



































































APPENDIX V 
 

INSURER’S ADVISORY ORGANIZATION SEARCH









APPENDIX VI 
 

ENVIRONMENT CANADA RESPONSE





APPENDIX VII 
 

BC SITE REGISTRY SEARCH











APPENDIX VIII 
 

SITE RECONNAISSANCE PHOTOGRAPHS



March 2004 Agassiz Research Station Appendix VIII 

Golder Associates 

PHOTOGRAPH 1 
 

Administration/laboratory building. 

 

PHOTOGRAPH 2 
 

Poultry house. 
 



March 2004 Agassiz Research Station Appendix VIII 

Golder Associates 

PHOTOGRAPH 3 
 

Chemical Storage Area. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PHOTOGRAPH 4 
 

Cow barn (new). 
 



March 2004 Agassiz Research Station Appendix VIII 

Golder Associates 

PHOTOGRAPH 5 
 

Cow barn. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PHOTOGRAPH 6 
 

Manure facility. 
 



March 2004 Agassiz Research Station Appendix VIII 

Golder Associates 

PHOTOGRAPH 7 
 

Pesticide building. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PHOTOGRAPH 8 
 

Waste pesticide AST. 
 



March 2004 Agassiz Research Station Appendix VIII 

Golder Associates 

PHOTOGRAPH 9 
 

Feed mill. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PHOTOGRAPH 10 
 

Location of former Hydrochloric Acid AST. 



March 2004 Agassiz Research Station Appendix VIII 

Golder Associates 

PHOTOGRAPH 11 
 

Compost facility. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PHOTOGRAPH 12 
 

Equipment Maintenance. 



March 2004 Agassiz Research Station Appendix VIII 

Golder Associates 

PHOTOGRAPH 13 
 

Fuel and oil storage. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PHOTOGRAPH 14 
 

Implement shed. 



March 2004 Agassiz Research Station Appendix VIII 

Golder Associates 

PHOTOGRAPH 15 
 

Carpenter shop, Entomology laboratory, and Post Harvet Physiology 
laboratory. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PHOTOGRAPH 16 
 

Sewerage treatment facility (Farm 2). 



March 2004 Agassiz Research Station Appendix VIII 

Golder Associates 

PHOTOGRAPH 17 
 

Sludge stockpile (Farm 2). 
 
 



March 2004 Clearbrook Research Farm Appendix VIII 

Golder Associates 

PHOTOGRAPH 18 
 

Equipment storage shed and AST. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PHOTOGRAPH 19 
 

Inside equipment storage shed. 



March 2004 Clearbrook Research Farm Appendix VIII 

Golder Associates 

PHOTOGRAPH 20 
 

House, AST, storage shed. 
 
 
 
 
 
 
 
 
 



March 2004 Walmsley Research Farm Appendix VIII 

Golder Associates 

PHOTOGRAPH 21 
 

Equipment storage shed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PHOTOGRAPH 22 
 

Inside equipment storage shed. 



March 2004 Walmsley Research Farm Appendix VIII 

Golder Associates 

PHOTOGRAPH 23 
 

Pesticide, fertilizer and paint shed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PHOTOGRAPH 24 
 

Inside pesticide, fertilizer and paint shed. 



March 2004 Walmsley Research Farm Appendix VIII 

Golder Associates 

PHOTOGRAPH 25 
 

Screenhouse, former fuel shed and storage shed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PHOTOGRAPH 26 
 

Pumphouse and weather station. 
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APPENDIX IX 
 

BOREHOLE LOGS AND MONITORING 
WELL INSTALLATION DETAILS
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Silica Sand
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Sand
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dia. Schedule 40
PVC Pipe
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1.22

3.66

8.53

10.06

Firm, moist, brown, coarse gravelly
SILT, some cobbles.
 - no odours.

Loose, moist, brown, medium SAND and
rounded GRAVEL, some small cobbles.
 - no odours.
 - below 3.05m depth: cobbly.

Compact, wet, brown, coarse SAND,
some cobbles.
 - no odours.

Dense, wet, grey GRAVEL, some coarse
sand, some cobbles.
 - no odours.

End of MONITORING WELL.
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Concrete.

Silica Sand
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Cuttings

Bentonite Seal

10/20 Silica
Sand

#10 Slotted
Screen 50mm

dia. Schedule 40
PVC Pipe
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10.06

Firm, moist, brown SILT, trace fine sand.
 - no odours.

Compact, damp, brown, medium,
gravelly SAND, occasional cobbles.
 - no odours.
 - below 2.13m depth: light grey.

Compact, wet. grey-brown, medium to
coarse SAND and GRAVEL, occasional
cobbles.
 - no odours.

Dense, wet, grey GRAVEL, some coarse
sand, some cobbles.
 - below 7.32m depth: sandy.

End of MONITORING WELL.
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Compact, moist, brown, fine SAND and
GRAVEL, occasional cobbles.
 - no odours.
 - below 0.9m depth: dry, light grey and
brown, no cobbles.

Dense, wet, grey, coarse, sandy
GRAVEL, occasional cobbles.
 - no odours.

Dense, wet, grey, coarse SAND and
GRAVEL, occasional cobbles.
 - no odours.

Dense, wet, grey, coarse, sandy
GRAVEL, occasional cobbles.
 - no odours.

End of MONITORING WELL.
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LABORATORY REPORTS











































































APPENDIX XI 
 

BOREHOLE LOGS AND MONITORING WELL INSTALLATION 
DETAILS OF PREVIOUSLY INSTALLED WELLS  
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NCSCS FORM 



Date Printed: March 31, 2004 Table I
Ranking of APECs in Gitanmaax based on the

National Classification System for Contaminated Sites

 03-1412-127

Evaluation Factor Scoring 
Guideline

APEC 1 - 
Building 37

APEC 2 - 
Former Landfill 
(near Building 

54)

APEC 3 - 
Groundwater 
Quality at Site

APEC 4 - 
Sewerage 
Treatment 
Equipment

APEC 5 - 
Equipment 

Shed

APEC 6 - 
Pesticide, 

Fertilizer and 
Paint Shed

I. Contaminant(s) 
Characteristics A. Degree of hazard

* High concern contaminants - high concentration 14 11 5 5 3 5 11
* High concern contaminants - low concentration 11
* Medium concern contaminants - high concentration 8
* Medium concern contaminants - low concentration 5
* Low concern contaminants 3

B. Contaminant Quantity (area/volume of site contamination)
* >10 ha, or >1000m3, or drums of liquid 10 2 2 6 2 2 2
* 2 to 10 ha, or 100 to 1000 m3 6
* <2 ha, or <100 m3 2

C. Physical State of Contaminants
* Liquid/gas 9 5 5 9 3 5 5
* Sludge 7
* Solid 3

Special Considerations -6 to +6
Subtotal I 18 12 20 8 12 18

II. Exposure 
Pathways A. Groundwater

1. Known contamination at or beyond property boundary
* Groundwater significantly exceeds Canadian Drinking Water 
Guidelines (CDWG) by >2x or known contact of contaminants 
with groundwater 11 - - - - -
* Between 1 and 2x CDWG or probable contact with  
groundwater 6
* Meets Canadian Drinking Water Guidelines 0 0 0 0 0 0

2. Potential for groundwater contamination
(a) Engineered subsurface containment

* No containment 4 4
* Partial containment 2
* Full containment 0

(b) Thickness of confining layer over aquifer(s) of concern 1.5 1
* 3 m or less 1
* 3 to 10 m 0
*>10 m

(c) Hydraulic conductivity of the confining layer
* >10-4 cm/sec 1.5 1
* 10-4 to 10-6 cm/sec 1
*<10-6 cm/sec 0.5

II. Exposure 
Pathways, cont'd

(d) Annual Rainfall
* >1000mm 1 0.6
* 600 mm 0.6
* 400 mm 0.4
* 200mm 0.2

(e) Hydraulic conductivity of aquifer(s) of concern
* >10-2 cm/sec 3 1.5
* 10-2 - 10-4 cm/sec 1.5
* <10-4 cm/sec 0.5

3.  Special Considerations -4 to +4

B.  Surface Water
1. Observed or measured contamination of water/effluent 
discharged from site

* Known or strongly suspected to exceed Canadian Water 
Quality Guidelines (CWQG) by >2x 11 - - - - -

* Known or strongly suspected to  be between 1 - 2x CWQG 6
* Meets Canadian Water Quality Guidelines 0

2. Potential for surface water contamination
(a) Surface Containment

* No containment 5 5 5 5 5 3 5
* Partial containment 3
* Full containment 0.5

(b) Distance to perennial surface water
* 0 to <100m 3 0.5 0.5 0.5 3 0.5 0.5
* 100 to 300m 2
* >300m 0.5

(c) Topography
*Contaminants above ground level and slope is steep 1.5 0 0 0 0 0 0
* Contaminants at or below ground level and slope is steep 1.2
*Contaminants above ground level and slope is flat 0.8
* Contaminants at or below ground level and slope is flat 0

(d) Run-off potential 
* >1000mm rainfall and low permeability surface material 1 0.6 0.6 0.6 0.6 0.6 0.6
material 0.6
* <500mm rainfall and high permeable surface material 0.2

Category
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Date Printed: March 31, 2004 Table I
Ranking of APECs in Gitanmaax based on the

National Classification System for Contaminated Sites

 03-1412-127

Evaluation Factor Scoring 
Guideline

APEC 1 - 
Building 37

APEC 2 - 
Former Landfill 
(near Building 

54)

APEC 3 - 
Groundwater 
Quality at Site

APEC 4 - 
Sewerage 
Treatment 
Equipment

APEC 5 - 
Equipment 

Shed

APEC 6 - 
Pesticide, 

Fertilizer and 
Paint Shed

Category

II. Exposure 
Pathways, cont'd

(e) Flood Potential
* 1 in 2 years 0.5
* 1 in 10 years 0.3 0.1 0.1 0.1 0.1 0.1 0.1
* 1 in 50 years 0.1

3. Special Considerations -4 to +4

C. Direct Contact
1.  Known contamination of media off-site

* Known contamination of soil, sediment or air off-site due to 
contact with contaminated soil, dust, air, etc. (vector transported
should also be considered) 11 - - - - -
* Strongly suspected contamination of media off-site 6
* No contamination of media off-site 0

2. Potential for direct human and/or animal contact
(a) Airborne Emissions (gases, vapours, dust, etc.)

* Known or suspected airborne emissions impacting on 
neighbouring properties 5
* Airborne emissions generally restricted to site 3 0 0 0 0 0 0
* No airborne emissions 0

(b) Accessibility of Site (ability to contact materials)
* Limited or no barriers to prevent site access; contaminants not
covered 4 3 0 0 0 0 0
* Moderate accessibility or intervening barriers; contaminants 
are covered 3
* Controlled access or remote location and contaminants are 
covered 0

(c) Hazardous soil gas migration
* Contaminants are putrescible and soil permeability is high 2
* Soil contaminants are putrescible but soil permeability is low 
and/or groundwater is <2m from surface 1 0 1 0 0 0 0
* No putrescible contaminants at the site 0

3. Special Considerations -4 to +4

Subtotal II 9.2 7.2 6.2 16.8 4.2 6.2
III. Receptors A.  Human and Animal Uses

1.  Known adverse impact on humans or domestic animals as a 
result of the contaminated site

* Known adverse effect on humans or domestic animals 18 - - - - -
* Strongly suspected adverse effect on humans or domestic 
animals 15

2.  Potential for impact on humans or animals
(a) Drinking water supply

(i) Known impact on drinking water supply.  Drinking water supply 
is known to be adversely affected as a result of site contamination

* Known contamination of drinking water supply to levels above 
CDWG 9

* Strongly suspected contamination of drinking water supply 7

* Drinking water supply is known not to be contaminated 0 0 0 0 0 0

(ii) Potential for impact on drinking water supply
° Proximity to drinking water supply

* 0 to <100m 6 4
* 100 to <300m 5
* 300m to <1km 4
* 1 to 5km 3

°  "Availability" of alternate drinking water supply 
* Alternate drinking water supply is not available 3 0.5

* Alternate drinking water supply would be difficult to obtain 2
* Alternate drinking water supply available 0.5

(b)  Other Water Resources (groundwater or surface water)
(i)  Known impact on used water resource

Water resource (used for recreational purposes, commercial 
food preparation, livestock watering, irrigation or other food 
chain uses) is known to be adversely affected as a result of site 
contamination
* Water resource is known to be contaminated above CWQG 4 - - - - -
* Water resource is strongly suspected to be contaminated 
above CWQG 3
* Water resource is known not to be contaminated 0 0 0 0
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Date Printed: March 31, 2004 Table I
Ranking of APECs in Gitanmaax based on the

National Classification System for Contaminated Sites

 03-1412-127

Evaluation Factor Scoring 
Guideline

APEC 1 - 
Building 37

APEC 2 - 
Former Landfill 
(near Building 

54)

APEC 3 - 
Groundwater 
Quality at Site

APEC 4 - 
Sewerage 
Treatment 
Equipment

APEC 5 - 
Equipment 

Shed

APEC 6 - 
Pesticide, 

Fertilizer and 
Paint Shed

Category

III. Receptors, cont'd (ii)  Potential for impact on water resources

° Proximity to water resources used for activities listed above
* 0 to <100m 2 2 1.5 1
* 100 to <300m 1.5
* 300m to <1km 1
* 1 to 5km 0.5

                                                               Frequency of Use      
Water Use                                             Frequent          Occasional
Recreational (swimming, fishing)                             2                              1 2 2 2
Commercial food preparation                                 1.5                            0.8

Livestock watering                                                   1                              0.5

Irrigation                                                                   1                              0.5

Other domestic or food chain uses                           0.5                              0.3

Not currently used but likely future use                    0.5                               0.2
°  Use of water resources - if multiple uses, give highest score (use 
following table)

(c) Direct human exposure
(I)  Known contamination of land used by humans

* Known contamination of land used for agricultural or 
residential/parkland/school purposes above AG or R/P EQC 
values 5 - - - -
* Known contamination of land used for commercial or industrial 
purposes above C/I EQC values 3.5
* Land is known not to be contaminated 0 0 0

(ii) Potential human exposure through land use
* Use of land at and surrounding site (use following table; give 
highest score to worst case scenario

                                Distance From Site
Land Use (current or future)    0-300m    300m-1km    1-5km
Residential                                     5                4.5            3 5 5 5 5 5 5
Agricultural                                     5                 4             2.5
Parkland/School                             4                 3             1.5
Commercial/Industrial                    3                 1             0.5 
3.  Special Considerations -5 to +5

III. Receptors, cont'd B. Environment
1. Known adverse impact on a sensitive environment as a result of
the contaminated site

* Known adverse impact on sensitive environment 16 - - - - -
* Evidence of stress on aquatic species or vegetative stress on 
trees, crops or plant life located on properties neighbouring the 
site 14

* Strongly suspected adverse impact on sensitive environment 12

2.  Potential for impact on sensitive environments
(a)  Distance from site to nearest sensitive environment (e.g., 
sensitive aquatic environment, nature preserve, habitat for 
endangered species, sensitive forest reserves, national parks or
forests, etc.)
* 0 to <500m 10
*500 m to <2km 6
*2 to <5km 2
*5 to 10km 0.5

(b)  Groundwater - distance to important or susceptible 
groundwater resource(s)
* 0 to <500m 6
*500 m to <2km 4
*2 to <5km 2
*5 to 10km 1

3. Special Considerations -5 to +5
Subtotal III 5 5 5 13.5 8.5 8

32.2 24.2 31.2 38.3 24.7 32.2TOTAL SCORE
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Date Printed: March 31, 2004 Table II
Ranking of Previous APECs in Gitanmaax based on the
National Classification System for Cantaminated Sites

03-1412-127

Evaluation Factor Scoring 
Guideline

1-A1 1-A3 1-C2 1-C3 1-C5 1-C6 1-C8 1-C9 1-C10 1-C11 1-C13 1-C19

I. Contaminant(s) 
Characteristics A. Degree of hazard

* High concern contaminants - high concentration 14 3 3 3 3 3 3 3 3 3 3 3 3
* High concern contaminants - low concentration 11
* Medium concern contaminants - high concentration 8
* Medium concern contaminants - low concentration 5
* Low concern contaminants 3

B. Contaminant Quantity (area/volume of site contamination)
* >10 ha, or >1000m3, or drums of liquid 10 6 6 6 2 2 2 2 6 6 6 6 2
* 2 to 10 ha, or 100 to 1000 m3 6
* <2 ha, or <100 m3 2

C. Physical State of Contaminants
* Liquid/gas 9 3 3 3 2 2 2 3 3 3 3 3 3
* Sludge 7
* Solid 3

Special Considerations -6 to +6
Subtotal I 12 12 12 7 7 7 8 12 12 12 12 8

II. Exposure 
Pathways A. Groundwater

1. Known contamination at or beyond property boundary
* Groundwater significantly exceeds Canadian Drinking Water 
Guidelines (CDWG) by >2x or known contact of contaminants 
with groundwater 11 - - - - - - - - - -
* Between 1 and 2x CDWG or probable contact with  
groundwater 6
* Meets Canadian Drinking Water Guidelines 0 0 0 0 0 0 0 0 0 0 0 0 0

2. Potential for groundwater contamination
(a) Engineered subsurface containment

* No containment 4
* Partial containment 2
* Full containment 0

(b) Thickness of confining layer over aquifer(s) of concern 1.5
* 3 m or less 1
* 3 to 10 m 0
*>10 m

(c) Hydraulic conductivity of the confining layer
* >10-4 cm/sec 1.5
* 10-4 to 10-6 cm/sec 1
*<10-6 cm/sec 0.5

II. Exposure 
Pathways, cont'd

(d) Annual Rainfall
* >1000mm 1
* 600 mm 0.6
* 400 mm 0.4
* 200mm 0.2

(e) Hydraulic conductivity of aquifer(s) of concern
* >10-2 cm/sec 3
* 10-2 - 10-4 cm/sec 1.5
* <10-4 cm/sec 0.5

3.  Special Considerations -4 to +4

B.  Surface Water
1. Observed or measured contamination of water/effluent 
discharged from site

* Known or strongly suspected to exceed Canadian Water 
Quality Guidelines (CWQG) by >2x 11 - - - - - - - - - -

* Known or strongly suspected to  be between 1 - 2x CWQG 6
* Meets Canadian Water Quality Guidelines 0

2. Potential for surface water contamination
(a) Surface Containment

* No containment 5 3 3 5 5 5 5 5 5 5 5 5 5
* Partial containment 3
* Full containment 0.5

(b) Distance to perennial surface water
* 0 to <100m 3 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
* 100 to 300m 2
* >300m 0.5

(c) Topography
*Contaminants above ground level and slope is steep 1.5 0 0 0 0 0 0 0 0 0 0 0 0
* Contaminants at or below ground level and slope is steep 1.2
*Contaminants above ground level and slope is flat 0.8
* Contaminants at or below ground level and slope is flat 0

(d) Run-off potential 
* >1000mm rainfall and low permeability surface material 1 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
material 0.6
* <500mm rainfall and high permeable surface material 0.2

II. Exposure 
Pathways, cont'd

(e) Flood Potential
* 1 in 2 years 0.5
* 1 in 10 years 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
* 1 in 50 years 0.1

3. Special Considerations -4 to +4

C. Direct Contact
1.  Known contamination of media off-site

* Known contamination of soil, sediment or air off-site due to 
contact with contaminated soil, dust, air, etc. (vector transported 
should also be considered) 11 - - - - - - - - - -
* Strongly suspected contamination of media off-site 6
* No contamination of media off-site 0

2. Potential for direct human and/or animal contact
(a) Airborne Emissions (gases, vapours, dust, etc.)

* Known or suspected airborne emissions impacting on 
neighbouring properties 5
* Airborne emissions generally restricted to site 3 0 0 0 0 0 0 0 0 0 0 0 0
* No airborne emissions 0

(b) Accessibility of Site (ability to contact materials)
* Limited or no barriers to prevent site access; contaminants not 
covered 4 3 3 3 3 3 3 3 3 3 3 3 3
* Moderate accessibility or intervening barriers; contaminants are
covered 3
* Controlled access or remote location and contaminants are 
covered 0

(c) Hazardous soil gas migration
* Contaminants are putrescible and soil permeability is high 2
* Soil contaminants are putrescible but soil permeability is low 
and/or groundwater is <2m from surface 1 0 0 0 0 0 0 0 0 0 0 0 0
* No putrescible contaminants at the site 0

3. Special Considerations -4 to +4

Subtotal II 7.2 7.2 9.2 9.2 9.2 9.2 9.2 9.2 9.2 9.2 9.2 9.2
III. Receptors A.  Human and Animal Uses

1.  Known adverse impact on humans or domestic animals as a 
result of the contaminated site

* Known adverse effect on humans or domestic animals 18 - - - - - - - - - -
* Strongly suspected adverse effect on humans or domestic 
animals 15

2.  Potential for impact on humans or animals
(a) Drinking water supply

(i) Known impact on drinking water supply.  Drinking water supply 
is known to be adversely affected as a result of site contamination

* Known contamination of drinking water supply to levels above 
CDWG 9

* Strongly suspected contamination of drinking water supply 7

* Drinking water supply is known not to be contaminated 0 0 0 0 0 0 0 0 0 0 0 0 0

(ii) Potential for impact on drinking water supply
° Proximity to drinking water supply

* 0 to <100m 6
* 100 to <300m 5
* 300m to <1km 4
* 1 to 5km 3

°  "Availability" of alternate drinking water supply 
* Alternate drinking water supply is not available 3

* Alternate drinking water supply would be difficult to obtain 2
* Alternate drinking water supply available 0.5

Category
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Date Printed: March 31, 2004 Table II
Ranking of Previous APECs in Gitanmaax based on the
National Classification System for Cantaminated Sites

03-1412-127

Evaluation Factor Scoring 
Guideline

1-A1 1-A3 1-C2 1-C3 1-C5 1-C6 1-C8 1-C9 1-C10 1-C11 1-C13 1-C19Category

(b)  Other Water Resources (groundwater or surface water)
(i)  Known impact on used water resource

Water resource (used for recreational purposes, commercial 
food preparation, livestock watering, irrigation or other food 
chain uses) is known to be adversely affected as a result of site 
contamination
* Water resource is known to be contaminated above CWQG 4 - - - - - - - - - -
* Water resource is strongly suspected to be contaminated 
above CWQG 3
* Water resource is known not to be contaminated 0 0 0 0 0 0 0 0 0 0 0 0 0

III. Receptors, cont'd (ii)  Potential for impact on water resources

° Proximity to water resources used for activities listed above
* 0 to <100m 2
* 100 to <300m 1.5
* 300m to <1km 1
* 1 to 5km 0.5

                                                               Frequency of Use      
Water Use                                             Frequent          Occasional
Recreational (swimming, fishing)                             2                              1

Commercial food preparation                                 1.5                            0.8

Livestock watering                                                   1                              0.5

Irrigation                                                                   1                              0.5

Other domestic or food chain uses                           0.5                              0.3

Not currently used but likely future use                    0.5                               0.2
°  Use of water resources - if multiple uses, give highest score (use following 
table)

(c) Direct human exposure
(I)  Known contamination of land used by humans

* Known contamination of land used for agricultural or 
residential/parkland/school purposes above AG or R/P EQC 
values 5 - - - - - - - - -
* Known contamination of land used for commercial or industrial 
purposes above C/I EQC values 3.5
* Land is known not to be contaminated 0

(ii) Potential human exposure through land use
* Use of land at and surrounding site (use following table; give 
highest score to worst case scenario

                                Distance From Site
Land Use (current or future)    0-300m    300m-1km    1-5km
Residential                                     5                4.5            3 5 5 5 5 5 5 5 5 5 5 5 5
Agricultural                                     5                 4             2.5
Parkland/School                             4                 3             1.5
Commercial/Industrial                    3                 1             0.5 
3.  Special Considerations -5 to +5

III. Receptors, cont'd B. Environment
1. Known adverse impact on a sensitive environment as a result of 
the contaminated site

* Known adverse impact on sensitive environment 16 - - - - - - - - - -
* Evidence of stress on aquatic species or vegetative stress on 
trees, crops or plant life located on properties neighbouring the 
site 14

* Strongly suspected adverse impact on sensitive environment 12

2.  Potential for impact on sensitive environments
(a)  Distance from site to nearest sensitive environment (e.g., 
sensitive aquatic environment, nature preserve, habitat for 
endangered species, sensitive forest reserves, national parks or 
forests, etc.)
* 0 to <500m 10
*500 m to <2km 6
*2 to <5km 2
*5 to 10km 0.5

(b)  Groundwater - distance to important or susceptible 
groundwater resource(s)
* 0 to <500m 6
*500 m to <2km 4
*2 to <5km 2
*5 to 10km 1

3. Special Considerations -5 to +5
Subtotal III 5 5 5 5 5 5 5 5 5 5 5 5

24.2 24.2 26.2 21.2 21.2 21.2 22.2 26.2 26.2 26.2 26.2 22.2TOTAL SCORE
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AAFC CONTAMINATED SITES SUMMARY FORM 
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AAFC’s ENVIRONMENTAL SUMMARY FORM - APEC 4 
 
1. Establishment Name Agassiz Research Station: APEC 4 – Sewage Treatment 
Equipment 
2. DFRP Number      
3. Contaminated Site Number     
4. Waste description Metals in soil 
5. Site Status (select one) 

i. Under Assessment     X 
ii. Under Remediation      
iii. Remediated and under Risk Management   
iv. Under Risk Management     
v. Remediation Complete     
vi. Remediation by 3rd Party     
vii. Assessed - No Action Required    

6. Action Required (select one) 
i. None        
ii. Action Not Likely Required    X 
iii. Action May be Required     
iv. Action Likely Required        
v. Monitoring       
vi. Remediaiton       
vii. Additional Study      
ii Monitoring and Additional Study    
ix. Additional Study and Remediation    
x. Risk Management      

7. NCSCS Risk Level (select one) 
i. Class 1        
ii. Class 2        
iii. Class 3        
iv. Class I        
v. Class N      X 

8. Location of Contamination on Property (use directions, buildings, etc...): Area of 
contamination is to the south of the sewage treatment equipment located on 
Agassiz Farm 2 (Figure 8) 

9. Coordinate Sources (select one) 
i. Global Positioning System (GPS)   
ii. Survey Plan (Less than 1:25,000)   
iii. Topographic Map (1:25,000)    
iv. Topographic Map (1:50,000)    
v. Topographic Map (1:250,000)   
vi. General Map (1:1,000,000)    
vii. General Map (Greater than 1:1,000,000)  
viii. Not applicable      

10. Latitude and Longitude of Centre of Site Using GPS Coordinate System 
(DDD.MMM.SSS) 
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Golder Associates 

11. Contaminant Category 
i. Petroleum hydrocarbons and PAHs  
ii. Heavy Metals    X 
iii. Oxygen Depleting Substances  
iv. Toxic Organics    
v. Radioactives     
vi. Nuisance Substances    
vii.  Explosives     
viii. Other Contaminants   

Liability to Crown ($):    Not Applicable 
12. Quality of Liability Estimate:  Not Applicable 
13. Date of Liability Estimate:  Not Applicable 
14. Contingency to Crown ($):  Not Applicable 
15. Quality of Contingent Estimate:   
16. Date of Contingent Estimate:   
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AAFC’s ENVIRONMENTAL SUMMARY FORM - APEC 5 
 
16. Establishment Name Walmsley Research Farm: APEC 5 –Equipment Shed 
17. DFRP Number      
18. Contaminated Site Number     
19. Waste description Metals and Petroleum Hydrocarbons in soil 
20. Site Status (select one) 

i. Under Assessment     X 
ii. Under Remediation      
iii. Remediated and under Risk Management   
iv. Under Risk Management     
v. Remediation Complete     
vi. Remediation by 3rd Party     
vii. Assessed - No Action Required    

21. Action Required (select one) 
i. None        
ii. Action Not Likely Required    X 
iii. Action May be Required     
iv. Action Likely Required        
v. Monitoring       
vi. Remediaiton       
vii. Additional Study      
ii Monitoring and Additional Study    
ix. Additional Study and Remediation    
x. Risk Management      

22. NCSCS Risk Level (select one) 
i. Class 1        
ii. Class 2        
iii. Class 3       X 
iv. Class I        
v. Class N       

23. Location of Contamination on Property (use directions, buildings, etc...): Area of 
contamination is located within the Equpiment Shed on Walmsley Research Farm 
(Figure 9) 

24. Coordinate Sources (select one) 
i. Global Positioning System (GPS)   
ii. Survey Plan (Less than 1:25,000)   
iii. Topographic Map (1:25,000)    
iv. Topographic Map (1:50,000)    
v. Topographic Map (1:250,000)   
vi. General Map (1:1,000,000)    
vii. General Map (Greater than 1:1,000,000)  
viii. Not applicable      

25. Latitude and Longitude of Centre of Site Using GPS Coordinate System 
(DDD.MMM.SSS) 
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26. Contaminant Category 
i. Petroleum hydrocarbons and PAHs X 
ii. Heavy Metals    X 
iii. Oxygen Depleting Substances  
iv. Toxic Organics    
v. Radioactives     
vi. Nuisance Substances    
vii.  Explosives     
viii. Other Contaminants   

Liability to Crown ($):    5,000 
27. Quality of Liability Estimate:   
28. Date of Liability Estimate:  March 31, 2004 
29. Contingency to Crown ($):  Not Applicable 
30. Quality of Contingent Estimate:   
16. Date of Contingent Estimate:   
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