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EXECUTIVE SUMMARY 

Agrium Inc. (Agrium) is proposing to continue operation of a fertilizer manufacturing facility in Fort 
Saskatchewan, Alberta. The facility, known as Fort Saskatchewan Nitrogen Operations (the 
Facility), currently operates under the Environmental Protection and Enhancement Act (EPEA; 
Government of Alberta 2000). This approval will expire on December 1, 2018 and therefore Agrium 
is submitting this application for renewal to continue operation of the Facility. Agrium plans to 
continue operating the Facility for a minimum of the next 10 years and has no plans to close or 
decommission the Facility. 

The purpose of this document is to provide a thorough and comprehensive renewal application for 
the Facility. This document has been structured to follow the Guide to Content for Industrial 
Approval Applications, Part 2: Renewals (AEP 2014), as well as supporting appendices. Sections 
Q9 through Q16 of the application provide the specific content requested. Advisian was retained to 
assist with the application. 

Agrium has fulfilled the conditions of its current approval and is fully committed to fulfilling the 
requirements of its next approval. Any exceptions to conformance with the approval requirements 
were immediately reported to the appropriate authorities. 

There have been no significant changes to the Facility during the term of the current approval. 
Agrium has completed repairs and upgrades to the Fort Saskatchewan site; however the industrial 
process remain consistent with the 2008 renewal application. 

Agrium is committed to the health and safety of our employees, contractors, customers and 
neighbours; the security of our employees, products and facilities and the quality of the 
environment. With a strong culture of environmental, health and safety performance, a 
well-managed operation and good relationships with the communities in which we operate, Agrium 
looks forward to continued operations in Alberta. 
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Q10. CONFIRM PLANT OR FACILITY IDENTIFICATION 

Q10.1 Main Activities of the Plant 

Confirm the accuracy of the description of the main activities of the plant or facility with the most suitable 
classification referenced in the Activities Designation Regulation. If additional activities proposed for the 
site are also classified as regulated activities, provide this description. 

The Fort Saskatchewan Nitrogen Operations is a fertilizer manufacturing plant. It produces three 
products: anhydrous ammonia, aqua ammonia and granular urea. These products are used 
primarily for agriculture in Western Canada and in the Northwest United States. The Fort 
Saskatchewan facility was commissioned in 1983 and acquired by Agrium in November 1996. 

The Agrium Fort Saskatchewan facility is classified as a Schedule 1, Division 2, fertilizer 
manufacturing plant under the Environmental Protection and Enhancement Act Activities 
Designation Regulation 211/96. 

Q10.2 Location of the Plant 

Provide the location of the plant or facility using both: 
• legal land description; and 
• latitude and longitude coordinates. 

The Agrium Fort Saskatchewan facility is located in the City of Fort Saskatchewan. It is situated on 
the eastern side of the City and is bordered on the north by the North Saskatchewan River, the 
east and south by other heavy industries, and the west by a greenbelt, then residential property.  

The plant developed areas are located at Township 55, Range 22, West of the 4th Meridian on 
portions of: 

Parcel A Plan 363 JY; 
Part of E ½  Rive r Lot 5; 
Parcel F Plan 812 0723; 
Block M Plan 952 4704; 
Lot 5 Plan 962 0148; 
Lot 1, Block G ,Plan 0829321. 

The latitude and longitude coordinates are for the process areas of the plant are approximately 
53.725384, -113.192906.  

Please refer to Figure 1 for the general location of the plant and Figure 2 for a satellite image of 
the area. Figure 3 shows the land owned by Agrium. In 2009, Agrium acquired a cooling pond 
historically associated with phosphate fertilizer production from Corefco. This pond is directly 
adjacent to the phosphogypsum stacks at Lot 1, Block G, Plan 0829321. 
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Q10.3 Map Showing Plant in Relation to Towns, Villages and Other 

Features 

Provide a map showing the direction and distance of the plant or facility to nearby towns, cities, villages, 
or residences and special areas (e.g., recreation areas, camps or protected areas), other plants and 
facilities, and wetlands and watercourses or other potential locations of receptors. 

The location of the facility is shown in Figure 1, with a satellite image of the area shown in 
Figure 2. Agrium is located adjacent to Sherritt International, Umicore, Sulzer Metco and Praxair. 
Other nearby industries include Dow Chemical, Plains Midstream and Keyera Energy.  

Two creeks, Ross Creek and No Name Creek, flow through the site. No Name Creek drains into 
Ross Creek, which, in turn discharges into the North Saskatchewan River. The location of these 
creeks can be seen on the figure showing the location of groundwater monitoring wells in 
Appendix 2.  

The ground surface of the entire Fort Saskatchewan site is relatively flat with a gradual slope 
toward the North Saskatchewan River, except near the creeks where the slopes are steeper. A 
topographic map of the entire site is shown in Figure 4. 

Q10.4 Project Size and Information about Area Potentially Affected by 
the Activity 

Provide information about the physical size and capacity of the plant or facility site, and the area with a 
reasonable potential to be affected by the activity. Provide maps and scaled diagrams. 

The main area of the facility is about 127 hectares and is zoned as Heavy Industrial. The ammonia 
plant, urea plant, utilities area, and product storage and loading areas are the developed areas of 
the site and occupy about 20 hectares of the 127 hectares zoned for Heavy Industry. 
Phosphogypsum storage areas occupy approximately 49 hectares of the Heavy Industry area. 

A greenbelt, owned by Agrium is approximately 700 metres wide and separates the residential 
area of the City of Fort Saskatchewan from the main process areas of the Agrium facility 
(Figure 2). The greenbelt occupies 99 hectares and is zoned as Industrial Reserve. 

Land use regions and their respective approximate areas are listed in Table A. 
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Table A Land Usage at the Agrium Fort Saskatchewan Facility 

Component Approximate Development Area 
(Hectares) 

Process, Storage and Loading Areas 20 

Administration / Maintenance / Warehouse Building 
Area 3 

Greenbelt Area 99 

Holding Pond / Disposal Well Areas 5 

Phosphogypsum Storage Areas 49 

Undeveloped Land 51 

Land Area Usage Total 227 
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Q11. UPDATE TO PROJECT BACKGROUND 

Q11.1 Regional Plans and Initiatives 

Identify all government approved regional initiatives or plans that pertain to the area with requirements 
that relate to environment and resource management for the proposed activity, such as Land Use 
Framework Regional Plans and Management Frameworks, Integrated Resource Plans, Water 
Management Plans, or Municipal Development Plans. 

Agrium is a member of the Northeast Capital Industrial Association (NCIA), which is an active 
participant in a number of regional initiatives for the area. Agrium via the NCIA is involved in the 
following: 

• Air Management Framework for the Capital Region 

• Water Management Framework for the Industrial Heartland and Capital Region 

• Elemental Sulphur Management Framework for the Industrial Heartland 

• Regional Noise Management Plan 

• Regional Groundwater Quality Project 

Other initiatives that pertain to the area include the Land Use Framework North Saskatchewan 
Region and Fort Saskatchewan Municipal Development Plan. As a part of the latter, Agrium is 
included in an area zoned as heavy industrial. 

Q11.2 Public Interest Decisions 

Related to this proposed project, identify any Hearing results or decisions by: 
• the Alberta Energy Regulator (AER); 
• the Alberta Utilities Commission (AUC); 
• the Natural Resources Conservation Board (NRCB); 
• the local Regional Authority or Municipality; or 
• the Canadian Environmental Assessment Agency (CEAA); 

and identify and reference any terms, conditions or commitments for this project that relate to the 
environment. Staff may request the submission of this information if it cannot be sourced from public 
records. 

No hearings have been conducted.  
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Q11.3 Environmental Impact Assessment 

Specify the date an Environmental Impact Assessment (EIA) report was accepted by the Director for the 
purposes of a Hearing identified in 11.2. 

As this application is a renewal of an existing application (20477-01-00) and since the Fort 
Saskatchewan facility is not increasing any production or storage capabilities an EIA is not 
required. 

Q11.4 Existing Approvals, Permits and Licences 

Identify any authorizations related to this proposed project and their date of issuance, such as Leases, 
Permits or Approvals. 

As an industrial manufacturing plant, the Facility operates under an approval issued by Alberta 
Environment in accordance with EPEA. The Facility is a “fertilizer manufacturing plant” as 
designated in the Activities Designation Regulation, Schedule 1, Division 2 – Substance Release, 
Part 2 (b)(v) and Activities Designation Regulation, Schedule 1, Division 2 – Substance Release, 
Part 2 (b)(vi), respectively (Government of Alberta 2003). As such, the Facility requires an EPEA 
Approval. 

The Facility currently operates under approval no. 20477-01-00 (Appendix 1) issued by Alberta 
Environment on December 18, 2008. Table B lists all authorizations that apply to the Facility. 

Table B Authorizations Related to the Facility 

Authorization Approval No. Issued Expiry Date 

Environmental Protection and 
Enhancement Act Approval 20477-01-00 December 18, 2008 December 1, 2018 

Groundwater Remediation Approval 263951-00-01 November 17, 2010 December 1, 2018 

Water Diversion Licence 40570-00-02 March 1, 2011 N/A 

Water Diversion Licence 40571-00-01 March 1, 2011 N/A 

Disposal Well Licence 0200420 April 2, 2001 N/A 

Disposal Well Approval 8185A August 19, 2015 N/A 

The current approval expires on December 1, 2018 and as Agrium is committed to continuing 
operations at this Facility, must be renewed prior to that date. This document is an application to 
renew Agrium’s current approval no. 20477-01-00 and has been prepared in accordance with A 
Guide to Content of Industrial Approval Applications (AEP 2014).  
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Q11.5 Related EPEA Applications 

Identify any EPEA applications for other plants or facilities that may require coordination of the 
application process for this proposed activity. 

No other EPEA applications require coordination with this renewal application.  

Q11.6 Financial Security 

If financial security is required, provide the calculation for it, and include the assumptions and 
justification for their use in the calculation. For more information on determining if financial security is 
required and how to calculate the amount, refer to Appendix A. 

Financial security is not required for the Facility as it does not meet the conditions as described in 
Appendix A of the Guide to Content for Industrial Approval Applications (AEP 2014): 

• Waste management facility; 

• Division 3 activity listed in the Activities Designation Regulation; or 

• Facility listed under the Mine Financial Security Program. 

Q11.7 Project Timelines 

Provide proposed or estimated project timelines and major milestones. Highlight any significant schedule 
constraints or considerations. 

This renewal application does not include any proposed changes to the activities at the Facility. A 
list of minor improvements and upgrades that have occurred since the last renewal application can 
be found in Section Q13.1. There is no date projected for the closure of the operations as the Plant 
is anticipated to continue operating for the foreseeable future. 
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Q11.8 Public Consultation and Stakeholder Engagement  

If public consultation or stakeholder engagement has, or will be, conducted outside of this approval review 
process, provide the following information: 

• target audience(s); 
• type, purpose, and frequency of consultation or engagement; and 
• identified environmental concerns and how they were, or will be, addressed in the project 

design. 

Agrium continually engages its stakeholders, providing opportunities to be aware of the business 
and raise questions. Agrium is an active member in the community. As part of its public 
consultation efforts, Agrium has been communicating about plant operations through:  

• Industrial Neighbours 
• Ongoing communications via various industrial associations such as NCIA and 

Northeast Region Community Awareness and Emergency Response (NR CAER) as 
well as direct contact as required.  

• Municipalities 
• Ongoing communications with the City of Fort Saskatchewan.  

• Alberta Energy Regulator (AER) 
• AER is responsible for Noise and our two Class 1a Disposal Wells. We are a signatory 

to the NCIA regional Noise Management Plan. There have been no issues with our 
wells during the current approval period.  

• Alberta Environment and Parks (AEP) 
• Consultation with AEP happens regularly as they are the reviewer of the application. 

We meet to ensure we have the correct interpretation of their guide.  

• Businesses 
• Have not made any specific outreach to businesses other than the people involved 

being residents or general public.  

• Customers 
• Per the above, no specific outreach to customers.  

• Employees 
• Anumber of employees have been involved in preparing the application.Others are 

aware via routine communication channels such as department meetings.  

• First Nations Communities on the periphery 
• Alberta Environment has submitted a “PRE-CONSULTATION ASSESSMENT 

REQUEST - WATER ACT/EPEA” to the Aboriginal Consultation Office (ACO) on our 
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behalf. The ACO is reviewing the request and will determine what level, if any, of 
consultation is required / recommended.  

• Local Emergency Service Providers 
• We have ongoing communications with local fire departments regarding ammonia 

emergency response.  

• General population 
• Communication and advice from Community Advisory Panel 
• Staffed a table at the Lamont and Josephburg Life in the Heartland evenings 
• Booth at Fort Saskatchewan Trade Show 
• Upcoming newspaper ads 
• Agrium webpage reference 

To date, Agrium has received no objections regarding the continued operations of the Plant.  
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Q12. UPDATE CURRENT SETTING AND ENVIRONMENTAL 

CONDITIONS 

The current Facility has been used for industrial purposes since operations began in 1983. A 
detailed discussion on the Facility’s physical setting and environmental conditions are discussed in 
the most recent annual soils and groundwater reports and are briefly summarized in the following 
sections. 

Q12.1 Facility Contributions and Influences 

For this section, update the current setting and environmental conditions description, and also assess 
the facility’s contributions to the influence (effects) in the area, highlighting changes over the past 
approval period. 

A detailed discussion on the current setting, environmental conditions, and Facility’s contributions 
to the area is presented in the following sections.  

Q12.2 Features of Local and Regional Landscape, Drainage, Surface 
Water Courses and Groundwater 

Describe the current setting and any changes to features of the local and regional landscape, drainage 
and surface water courses and groundwater. Identify and highlight any changes in land use and zoning 
for the site and adjacent lands since the last approval period. 

The Facility is located next to the North Saskatchewan River as shown in Figure 1. Two creeks, 
Ross Creek and No Name Creek flow through the site. No Name Creek drains into Ross Creek, 
which in turn discharges into the North Saskatchewan River. The ground surface of the Facility is 
generally flat with a gradual slope toward the river except near the creeks where the slopes are 
steeper and where the surface has been built up in the gypsum stack areas. The topographic 
surface varies in elevation from 640 metres above mean sea level (m AMSL) at the top of Gypsum 
Stack #1 and #2 in the southeast portion of the Plant Site, to 608 m AMSL in the north corner of 
the property near the river. Figure 4 shows the surface topography at the facility. For the majority 
of the plant site, there are have been no changes to the landscape, drainage or water courses over 
the past approval period. However, reclamation activities have resulted in topographic changes to 
gypsum stacks #3 and #4, and a historical cooling pond formerly known as the ‘holding pond’ (see 
Sections Q16.14 and Q16.15). The holding pond is no longer a pond. In 2013, it was filled with 
approximately 64,000 m3 of phosphogypsum taken from the top of gypsum stack #3 and then 
vegetated with grass and trees. The height of gypsum stack #3 was noticeably reduced by the 
removal of this gypsum. Gypsum stacks #3 and #4 were both contoured, amended with soil and 
seeded to grass in 2015. The grass was largely replaced by woody biomass, primarily hybrid 
poplar trees, during afforestation research in subsequent years. This reclamation of the holding 
pond and two gypsum stacks is expected to reduce water infiltration and improve groundwater 
quality in the area. 
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Agrium does not discharge wastewater or storm water directly to the North Saskatchewan River. 
All industrial wastewater and storm water effluent streams are transferred to the Alberta Capital 
Reqion Wastewater Treatment Commission. Sherritt International, on behalf of all of the operating 
companies on site, manages the Effluent Management System, including all required 
maintenance, monitoring and reporting.  

The groundwater monitoring network at the Agrium Fort Saskatchewan Facility consists of 
131 strategically located groundwater monitoring wells. Location of these wells and a summary of 
the 2014-2015 groundwater monitoring results are presented in Appendix 2. A review of the 
groundwater monitoring program and proposal for changes is presented in Appendix 3. 

Q12.3 Current Ambient Air Quality, Influences and Environmental 
Pressures within 5 km Radius  

Describe the current ambient air quality and identify influences and environmental pressures within a 5-
kilometre radius of the site, and assess any changes over the last approval period. 

Since 1997, Agrium Fort Saskatchewan has been a signatory of the NCIA and part of the Fort Air 
Partnership Air Monitoring Network (FAP). FAP is a registered not-for-profit society established to 
operate an air quality monitoring network in a 4,500 square kilometre area northeast of Edmonton 
that includes Fort Saskatchewan, Gibbons, Bon Accord, Bruderheim, Lamont, Redwater, 
Waskatenau, Thorhild, and Elk National Island Park. FAP is a multi-stakeholder group with 
members from industry, government, and the public (FAP Monitoring Plan 2015).  

The FAP monitoring network is composed of both continuous and passive monitoring stations. The 
continuous network is composed of nine continuous monitoring stations that measure 20 air quality 
parameters along with meteorological variables. Current stations are located in the southern half of 
the airshed around population centres, industrial facilities, and downwind of these source areas. 
The passive monitoring network is composed of 57 individual monitoring locations that collect 
monthly integrated concentration data. Passive monitoring sites currently target sulphur dioxide 
(SO2) and hydrogen sulphide (H2S), with some sites targeting only one of the two pollutants (FAP 
Monitoring Plan 2015). Existing continuous and passive monitoring stations as of 2017 are shown 
in the Figure A. 
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Figure A Fort Air Partnership Monitoring Network 

 
Source: http://www.fortair.org/wp-content/uploads/2013/05/New-FAP-Airshed-Map-March-2016.pdf 

Historically, the FAP monitoring network consisted of industrial fence line monitoring, Alberta 
Environment’s monitoring program at Fort Saskatchewan, and an Environment Canada program at 
Elk Island National Park. The primary monitoring objective was to ensure compliance with the 
regulatory monitoring requirements of the operating approvals issued under Alberta’s 
Environmental Protection and Enhancement Act. Monitoring data were also compared to Alberta’s 
Ambient Air Quality Objectives (AAAQOs) and Canada-Wide Standards (CWS). However, in 
recent years, the airshed monitoring concept adopted in Alberta has shifted the focus from fence 
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line monitoring to regional network monitoring, which provides an understanding of regional air 
quality (FAP Monitoring Plan 2015). 

FAP’s Ross Creek Industrial station is located approximately 800 m south west of the Agrium Fort 
Saskatchewan plant boundary, between the operating facility and the City of Fort Saskatchewan. 
The station coordinates are; Latitude 53.7162000 N, Longitude 113.1999000 W. FAP has operated 
the station since January 2003. 

Figure B Location of Ross Creek Monitoring Station 

 

Ross Creek Monitoring Station in relation to FNO 

The Ross Creek Industrial station monitors NH3, NO2, NO, NOx SO2, wind speed, and wind 
direction (Figure B). The station also monitors ethylene, air temperature at 2 and 10 metres, delta 
temperature, barometric pressure, relative humidity, solar radiation, and vertical wind speed.  

The FAP Network Manager, in conjunction with two additional contractors for Operations (WSP 
[WSP] Canada Inc.) and Data Validation (Anderson Consulting Inc.) have been operating all 

• Ross Creek Monitoring Station 

• FNO Plant Site 
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aspects of this station (calibrations, maintenance, data acquisition, reporting) and must meet the 
requirements of the Air Monitoring Directive (AMD; AENV 2016).  

Since January 2003, FAP has been reporting data to the AEP Airdata Warehouse, formerly known 
as the Clean Air Strategic Alliance (CASA) Data Warehouse (FAP Monitoring Plan 2015). 
Precipitation raw data is logged separately and sent to Alberta Agriculture and Forestry. In 
addition, temperature, wind speed, wind direction and humidity raw data is transmitted to the site’s 
SAFER Real Time® emergency response software located in the Emergency Operation Center. 

Monitoring results under the current operating approval between 2007 and 2016 are summarized 
in Table C and Table D. From 2007-2016, ambient air quality at the Ross Creek Industrial station 
has been acceptable. There was one 1-hr AAAQO exceedance for ammonia in 2010. There have 
been no other exceedances for ammonia and or NO2 from 2007 to 2016. 

Table C Ambient Air Monitoring Results for Ammonia (NH3) 

 Units 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Annual Average 
Hourly Ammonia 
Concentration 

ppm 0.007 0.003 0.007 0.010 ID 0.013 0.014 0.008 0.01 0.01 

24-hour Maximum 
Average Ammonia 
Concentration 

ppm 0.217 0.130 0.182 0.179 0.12 0.21 0.242 0.115 0.10 0.252 

1-hour Maximum 
Average Ammonia 
Concentration 

ppm 1.3 0.500 1.40 2.442 0.640 0.830 0.69 0.513 0.48 0.657 

Operational 
Monitoring 
Time 

% 91.7 94.4 94.5 98.0 52.4 96.2 99.7 97.8 91.4 99.3 

1-hr AAAQO 
Exceedances 

(2.0 ppm Objective)  
# 0 0 0 1 0 0 0 0 0 0 
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Table D Ambient Air Monitoring Results for Nitrogen Dioxide (NO2) 

 Units 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Annual Average 
Hourly NO2 
Concentration 

ppb 11.20 13.90 11.9 9.30 8.00 7.93 9.36 8.92 8.21 5.90 

24-hour Maximum 
Average NO2 
Concentration 

ppb 53.48 70.87 40.87 43.7 37.6 43.83 40.27 40.95 39.81 34.58 

1-hour Maximum 
Average NO2 
Concentration 

ppb 90.00 100.0 60.00 65.7 56.70 50.15 55.23 59.00 59.78 45.80 

Operational 
Monitoring 
Time 

% 93.4 94.4 94.5 98.0 98.6 98.2 99.7 99.9 99.4 98.2 

1-hr AAAQO 
Exceedances 

(159 ppb Objective)  
# 0 0 0 0 0 0 0 0 0 0 

NOTE: 
AAAQO = Alberta Ambient Air Quality Objective. 
ID = Insufficient data for the time period. 
Source of Data: 
Air Data Warehouse http://airdata.alberta.ca for 2007-2011. 
AGAT Annual Air Quality Monitoring Reports 2007-2011. 
FAP Annual Ambient Air Quality Monitoring Reports 2012-2015. 
AEP Air Data Warehouse. 

Overall, considering industrial activities and the results of Agrium’s ambient air monitoring program 
in the vicinity of the Plant, it is concluded that there have been no significant changes to the air 
quality during the last approval period. 

Q12.4 Current Soil Monitoring Results and Changes over Last 
Approval Period 

Provide a current soil or land survey and data for the site and surrounding lands, and assess changes 
over the last approval period. 

Q12.4.1 Land Capability Class and Ratings 

The Agricultural Regions of Alberta Soil Inventory Database (AGRASID) assigns land capability for 
mapped polygons according to the soil suitability for raising small-seeded grains (AIWG 1995). 
The landforms around the Facility are classified as disturbed land containing miscellaneous and 
undifferentiated mineral soil. Agricultural land to the east and south of the Facility and City of Fort 
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Saskatchewan limits are classified as 2H(6) – 2W(2) – 5W(2) (primarily class 2 land with 
temperature limitations, with smaller amounts of class 2 land with drainage limitations and class 5 
land with drainage limitations).  

Q12.4.2 Soil Classification and Distribution 

The soils in the area are disturbed and are classified only as miscellaneous undifferentiated 
materials. Regional soils mapped in the area to the south and east of the Facility and the City of 
Fort Saskatchewan limits are predominantly Eluviated Black Chernozems of the Malmo soil series.  

Q12.4.3 Current Soil Monitoring 

The current operating approval required two Soil Monitoring Program Reports to be completed. 
The first soil monitoring program report was submitted in 2012 and the second in 2017. Soil 
monitoring locations and results from 2012 are provided in Appendix 4 and summarized below. 
Data from 2017 is not yet available but is expected to be similar to that collected in 2012. 

Soil monitoring was conducted at the Fort Saskatchewan site in June 2012 to assess and identify 
any areas where chemicals or substances may have been released to the surrounding soils, 
including areas where impacts were identified in previous soil monitoring programs (Matrix 2012). 
Seventy three samples from 14 boreholes were obtained from areas of the plant site as well as 
one background location. All samples were analyzed for pH, electrical conductivity (EC), nitrate, 
phosphate, sulphate, ammonium and nickel. Soil samples from near the deep well disposal 
wellhead were also analyzed for As, Cd, Co, and Zn. 

The monitoring results can be summarized as follows: 

• Soils encountered at the plant site were a brown clay loam, sandy clay loam or silty clay loam 
fill; loamy sand or sandy loam layers were occasionally encountered. High gravel content was 
often found within the first 100 cm of the soil profile. 

• Laboratory analyses of collected soils indicated that EC levels exceeded guidelines and 
background levels at six borehole locations within four facility areas. With the exception of 
samples from the disposal wellhead area, all EC exceedances were present only in the upper 
100 cm.  

• Sample locations with EC exceedances on the plant site were generally associated with urea 
or ammonia manufacturing, storage or load-out.  

• Generally, the concentrations of sulphate, nitrate and ammonium were lower than or similar to 
that measured in 2004.  

• Ni exceedances were noted in at least one sample from every borehole. Exceedances of the 
highest magnitude were generally found in surficial soil samples and indicated a major 
increase in soil Ni concentration across the plant site since 2004. 
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• Soils at the disposal wellhead, a historical waste disposal site, showed no change since 2004, 

with exceedances for EC, As, Co, Cu, Ni and Zn. 

Q12.5 Pre-Disturbance Soil and Vegetation 

For the situations identified above, where the end land use is likely to return to a natural, agricultural or 
forested land, describe the soil and vegetation for the site prior to the previous development or 
disturbance considering the factors listed in 12.4. 

Agrium plans to continue operating the Facility for the foreseeable future and has no plans to close 
or decommission the Facility, which has been operating since 1983. Upon decommissioning, the 
assumption is that the land will retain current zoning as heavy industrial and decommissioning 
plans will be developed in conjunction with local municipal and regulatory agencies. 

Q12.6 Changes to Nature and Conditions of Wildlife in the Area over 
Approval Period  

Describe changes over the last approval period to the nature and condition of wildlife in the area, 
including the species and their habitats, and identify any sensitive species and special habitats. 

There have been no major changes to wildlife habitat in the area since 2008 and a continuation of 
Plant operations is not expected to result in any additional disturbance to wildlife within the fenced 
area of the Facility. Reclamation of a historical pond and gypsum stacks #3 and #4 (described in 
Section 16.13) has increased wildlife habitat in that particular area of the Facility. Deer, rabbits, 
foxes, small rodents and various birds are frequently observed in the reclaimed areas. 

A search of the Fish and Wildlife Management Information System (FWMIS) identified the 
following species as being observed within 2 km of the Facility: alder flycatcher, Canadian toad, 
and peregrine falcon. No issues with any of the sensitive species above have been reported for the 
site. 

Of these, the peregrine falcon has been identified as a species at risk by Alberta Environment and 
Parks. Agrium is actively involved in supporting recovery of peregrine falcon populations in Alberta 
and has established a nest box at the Fort Saskatchewan facility which is home to a pair of 
breeding falcons. During a typical year, 3 to 4 healthy falcon chicks are raised. The falcons are 
carefully observed through a video camera and assistance is provided by AEP wildlife biologists 
when needed.  
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Q12.7 Potential Impact of Substance Release on Groundwater Quality 

Provide an assessment of the potential impact of substance release on the groundwater quality at the 
site based on current groundwater monitoring results. 

The facility is divided into four groundwater monitoring areas based on the historical operations 
and current division of activities at the facility. The location of the groundwater monitoring wells 
and the analytical results from 2014/2015 are presented in Appendix 2 and summarized below. 

The main groundwater analytical parameters of concern for each of the four monitoring areas are 
listed in Table E. Nitrate, ammonia, and sulphate are the main parameters of concern and have 
been identified at elevated concentrations in groundwater in each of the four areas. Nitrate is not 
produced on site, but is present as a result of the natural process of nitrification of ammonia to 
nitrate. Phosphate is of lesser concern because it is less mobile and has only been identified at 
elevated concentrations in a few of the monitors in the vicinity of the gypsum Stacks and the 
Holding Pond. A number of metals have also been identified as parameters of concern including 
nickel, cobalt, copper, arsenic and iron which are present at elevated concentrations in some 
monitors. 

Table E Groundwater Monitoring Areas and Parameters of Concern 

Monitoring Area Main Activity Parameters of Concern* 

Gypsum Stacks No.1 and No.2 
and the No.1 Phosphate Cooling 
Pond 

Storage of gypsum and former  
cooling pond NO3, NH3, SO4, PO4, As, Co 

Gypsum Stacks No.3 and No.4 & 
Former Holding Pond 

Storage of gypsum, past 
cooling pond 

NO3, NH3, SO4, PO4, Ni, Co, 
As, Fe 

Former Waste Management Historical waste storage NO3, NH3, SO4, Ni, Cu 

Fertilizer Production & Sherritt 
Storm & Effluent Ponds 

Ammonia, urea fertilizer 
production, site water 
management 

NO3, NH3, SO4 

NOTE: 
* NO3 - nitrate-nitrogen, NH3 - ammonia-nitrogen, SO4 - sulphate, Ni - nickel, Co - cobalt, PO4 - phosphate,  
As – arsenic, Fe – iron, Cu – copper, Cl – chloride, Na – sodium. 
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The following sections summarize the groundwater monitoring results from each of the four 
operational areas of the facility in 2014 and 2015. 

1. Gypsum Stacks No.1 and No.2 and the No.1 Phosphate Cooling Pond Area 

Seepage and migration of groundwater from Gypsum Stacks No.1 and No.2 and the No.1 
Phosphate Cooling Pond has been observed to the south east and north as a result of 
groundwater mounding in the area. Average ammonia concentrations of up to 17,700 mg/L-N and 
average sulphate concentrations were up to 68,100 mg/L were observed in this area in 2015. 
Impacts in the area generally decrease with depth and are relatively low in the deeper monitors. 
The upper and lower (Beverly Channel) aquifers are separated by a thick sequence of 
glaciolacustrine clay and glacial till beneath the area. 

The 119th Street Interceptor System has operated since 1998 intercepting groundwater that may 
be migrating off-site to the east. Groundwater recovery volumes in 2014 were the highest achieved 
during the 18 years of operation of the system and were above the historical average in 2015. The 
high recovery volume led to a mass recovery of an estimated 22,500 kg of ammonia and 
100,000 kg of sulphate during the 2014-2015 reporting period. 

A comparison of indicator parameter concentrations at on-site versus off-site monitors adjacent to 
119th street shows a sharp decrease in sulphate and ammonia in the vicinity of the interceptor and 
indicate the ability of the interceptor system to limit the off-site migration of elevated parameter 
concentrations. 

Monitors completed in the surficial sand/clay unit further to the north along 119th Street (beyond the 
interceptor) have been impacted by the historical operation of the No.1 Phosphate Cooling Pond. 
Monitors adjacent to the No.1 Phosphate Cooling Pond have the highest ammonia, sulphate and 
nitrate concentrations in this area. Phosphate, aluminum, arsenic, copper, cobalt, iron, manganese, 
nickel, sodium, uranium and zinc were also above background/Guideline concentrations at one or 
more monitors adjacent to the No.1 Phosphate Cooling Pond. In general, parameter concentrations 
are much lower in the deeper monitors indicating limited vertical movement of groundwater 
through the clay. Agrium is exploring options to either deepen the toe ditch to intercept the shallow 
groundwater or to install a slurry wall to limit off-site migration of the plume in this area. 

Indicator parameter concentrations in the monitors completed in surficial sand to the southwest, on 
the Praxair property (leased from Agrium), indicate the potential for off-site migration of impacted 
groundwater from the metals tailings ponds and gypsum stacks, particularly where the surficial sand 
unit extends off-site. The maximum concentrations of ammonia, sulphate and nitrate observed on 
the north side of the Praxair lease in 2015 were 5,500 mg/L-N, 13,050 mg/L and 1,290 mg/L-N, 
respectively. 
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2. Gypsum Stacks No.3 & No.4 and Former Holding Pond Area 

An impacted groundwater plume is present in this area as a result of seepage from Gypsum Stack 
No. 3; the area between Gypsum Stack No. 3 and No.4; the No.1 Phosphate Cooling Pond; and 
Corefco Metals Tailings Pond. Groundwater in the sand and gravel of the Beverly Channel has 
elevated concentrations of sulphate and ammonia and is migrating toward the North Saskatchewan 
River. The River Road Interceptor System was commissioned in 1997, with an a northern extension 
commissioned in 2015, and has been recovering impacted groundwater and limiting the discharge 
of impacted groundwater to the North Saskatchewan River. As previously mentioned (section 
Q12.2), reclamation of gypsum stacks 3 and 4 and the former holding pond is expected to decrease 
water infiltration and lead to improved groundwater quality. 

Monitors bordering 119th Street 

Monitors in this area reported ammonia and sulphate concentrations of up to 6,270 mg/L-N and 
23,800 mg/L, respectively, in 2015. Guideline/background concentration exceedances of nitrate, 
phosphate, aluminum, arsenic, copper, chloride, iron, manganese, selenium, sodium and uranium 
were also noted in this area. 

Parameter concentration trends are mixed in this area; however the majority of monitors indicate 
decreasing ammonia and sulphate. Nitrate concentrations are increasing at a number of monitors 
which is thought to be a result of nitrification of ammonia to nitrate. 

Monitors on the southeast side of River Road 

In 2015, concentrations of ammonia up to 6,990 mg/L-N and sulphate up to 19,500 mg/L were 
reported for the twelve monitors in this area upgradient of the interceptor system. Arsenic, copper, 
chloride, iron, manganese, nitrate, phosphate, sodium and uranium concentrations were also 
above the Guideline/background at one or more monitors in this area in 2015. Decreasing sulphate 
and ammonia concentration trends were observed at 7 of the 12 monitors in 2014 and 2015. 

The only increasing ammonia and sulphate concentrations trends were at two nested monitors  at 
the north end of the interceptor system. The commissioning of the extension of the interceptor 
system in 2015 is intended to address these increases and limit potential migration past the north 
end of the system. 

Northwest side of River Road 

At the six monitors on the northwest side of River Road, ammonia and sulphate concentrations 
ranged from 1,100 to 6,395 mg/L-N and from 5,390 to 19,800 mg/L, respectively in 2015. Nitrate, 
phosphate, arsenic, chloride, iron, manganese, sodium and uranium were also above their 
respective background/Guideline concentrations at one or more monitors. 

The majority of indicator parameter concentrations remained stable in this area with the exception 
of decreasing ammonia and sulphate concentration trends at two monitors. 
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The River Road Interceptor was operating effectively throughout 2014 and 2015 with exception of 
June 2015 when the system had to be shut down to accommodate repairs to the Class 1A 
disposal well. Groundwater recovery volumes in 2014 were the highest achieved during the 
18 years of operation of the system and in 2015 volumes remained above average despite the 
June shutdown. The River Road Interceptor was shown to have reversed the hydraulic gradient 
along most of its length and ammonia and sulphate concentrations at on-site/off-site monitor pairs 
were lower off-site compared to on-site in 2015 indicating the ability of the interceptor system to 
reduce parameter concentrations. 

Southwestern boundary near the Holding Pond 

Historical leakage from the Pumping Pond and former Holding Pond has resulted in impacts in the 
surrounding area. Initially, phosphate impacts had been noted in the groundwater when the pond 
was used as a cooling pond for the phosphogypsum slurry. Following its use as a cooling pond, 
the pond has been used to store discharge water recovered from the interceptors prior to disposal. 
Chloride concentrations increased at the surrounding monitors after the pond began being used to 
store chloride impacted water from the River Road Interceptor. In 2007, the Pumping Pond was 
drained and repairs were made to the liner and in 2008 the liner and equalization pipe between the 
two ponds were completely replaced. Sulphate, ammonia, and chloride concentrations have 
decreased in the surrounding monitors  since the repairs were made. 

Ammonia and sulphate concentrations at these monitors ranged from 419 to 9,390 mg/L-N and 
from 2,165 to 32,050 mg/L, respectively, in 2015. Aluminum, arsenic, chloride, copper, cobalt, 
nitrate, phosphate, aluminum, iron, manganese, sodium, uranium and zinc also exceed 
Guideline/background concentrations at one or more monitors. 

Three new monitoring wells were installed in the footprint of the former Holding Pond in 2014 to 
monitor groundwater quality following the decommissioning of the pond. Ammonia and sulphate 
concentrations are elevated above concentrations observed at other monitors in this area. 
Chloride, phosphate and a number of metals including aluminum, arsenic, cobalt, copper, 
manganese, nickel, sodium and zinc are also elevated above Guideline/background 
concentrations. The metals concentrations indicate that the source of impacts beneath the pond 
could have originated from the Corefco Metals Tailings Pond. However, it is also possible that 
water with elevated metals has been stored in the Holding Pond following its use as a cooling 
pond. 

3. Former Waste Management Area 

Waste management and storage activities were discontinued in this area in 1996. The 
groundwater in this area is characterized by elevated concentrations of ammonia, sulphate, nitrate, 
nickel, and cobalt. Guideline exceedances of arsenic, manganese, phosphate, selenium, sodium, 
uranium and zinc were also noted in this area in 2015. In addition to the practices at the Former 
Waste Management Area, other potential source of elevated metals concentrations as well as 
sulphate, ammonia and nitrate are the Corefco Metals Tailings Pond and/or Gypsum Stacks No.1 
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and No.2 located upgradient. The monitors with the highest parameter concentrations occur along 
the north side of the landfill and may be related to previous landfilling activities or they may be 
within the edge of the plume originating from seepage from the Holding Pond or Gypsum Stacks. 

Decreasing ammonia and sulphate concentration trends were noted at 6 of the 13 monitors in this 
area. Nitrate concentrations were also decreasing at one monitor. Parameter concentrations at the 
remaining monitors remained relatively stable in 2014 and 2015. 

The Ross Creek Interceptor 

The Ross Creek interceptor recovers groundwater with elevated parameter concentrations in the 
Former Waste Management Area. Water from the Ross Creek Interceptor is collected in a sump 
and removed by a vacuum truck weekly and is disposed of in Agrium’s disposal well. The average 
ammonia and nitrate concentrations in the interceptor continued to decrease to 112 mg/L-N and 
46 mg/L-N, respectively in 2015. 

4. Fertilizer Production Area and Sherritt Storm and Effluent Ponds 

Groundwater quality in this area is impacted to a lesser extent than in other areas of facility. The 
average sulphate concentrations are above the Guideline at four monitors with concentrations 
between 606 and 1,745 mg/L; however these concentrations are similar to the range of 
background values expected for this area. Ammonia exceeded the Guideline at one monitor with a 
concentration of 20.8 in 2015. Chloride and nitrate concentrations were above their respective 
Guidelines at one and four monitors, respectively. Concentrations up to 70.2 mg/L-N (nitrate) and 
134 mg/L (chloride) were reported in 2013. Chloride concentrations exhibit decreasing trends at 4 
of the 14 monitors. Iron, manganese, selenium, and uranium also exceeded their respective 
Guidelines at one or more monitors in this area in 2015, but were similar to the range of 
background concentrations. 

5. River Road Interceptor System 

The River Road Interceptor System has been in operation since 1997 recovering impacted 
groundwater from the Beverly Channel aquifer using a system of 27 recovery wells, with two 
additional wells brought on-line in January 2015 for a total of 29. The groundwater chemistry in the 
sand and gravel of the Beverly Channel aquifer near River Road is characterized by elevated 
sulphate and ammonia concentrations. The recovered groundwater is disposed of in Agrium’s 
Class 1A disposal well. 

The River Road Interceptor has been monitored on a monthly basis since 1997 for: 

• total volume of groundwater pumped through a flow meter located upstream of the filtration 
system; 

• depth to water in the recovery wells and adjacent monitors; and 
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• chemical analyses of indicator parameters in samples collected at the interceptor well header 

once per month. 

On-going maintenance of the system is completed to remove scale buildup and maintain the flow 
rates near the desired level. The scaling affects the entire system, but it is more prevalent on the 
southern half (recovery wells 96-RW-1 to 96-RW-11). Cleaning and maintenance procedures 
undertaken for the River Road Interceptor since 2006 have been effective in removing the scale 
and improving interceptor performance. The entire header system continues to be acid-washed on 
a semi-annually basis (spring and fall) to ensure that the desired flow rates are maintained. The 
well screens were also cleaned in 2014 to remove scale buildup and to remove any remaining 
debris from the wells.The average flow rates in 2014 and 2015 were lower than the recommended 
rate of 234 m3/day (249 m3/day including the two extension recovery wells) but were above the 
historical average recovery rates. As a result of the above average recovery volumes, the mass of 
ammonia and sulphate recovered in 2014 and 2015 were also relatively high. 

Elevated chloride concentrations at monitors and recovery wells in the northern leg of the 
interceptor indicate that the interceptor system continued to draw in an off-site chloride plume, 
although chloride concentrations appear to be decreasing. Ammonia and sulphate concentrations 
at on-site/off-site monitor pairs were generally lower off-site compared to on-site with the exception 
of the 2014 sulphate concentrations which were marginally higher off-site. 

The difference between water level elevations at on-site and off-site monitor pairs was generally 
less than 0.10 m throughout the reporting period, resulting in very low hydraulic gradients and little 
potential for groundwater movement in the vicinity of the interceptor. 

Four of the six monitor pairs had higher average water levels at the off-site monitor over the 
reporting period indicating increased potential for groundwater to flow from off-site towards the 
interceptor. 

Average water levels were higher on-site versus off-site at two monitor pairs; however the gradient 
was low averaging 0.022. 

Overall, the data indicate that the interceptor is able to control groundwater movement when 
operating efficiently. Because the interceptor draws higher concentrations of ammonia, sulphate, 
and chloride closer to the North Saskatchewan River during effective operation, it is important that 
the River Road Interceptor recovery volumes be maintained at or near the design volumes, so that 
these higher concentrations do not migrate past the interceptor to the river. Agrium’s continued 
maintenance and improvement of the system has kept the groundwater recovery at or near optimal 
rates. 
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6. 119 Street Interceptor System 

The 119th Street Interceptor system was commissioned in 1998 and is comprised of 18 recovery 
wells located along 119th Street on the east side of Gypsum Stack No.1. The system collects 
groundwater with elevated sulphate and ammonia concentrations from the surficial sand unit. The 
operation of the system is seasonal from May to October of each year. The system was not 
designed to operate during the winter months as the surficial sand unit (Unit 3b) is of limited extent 
and recharge to the unit occurs primarily during the spring and summer months. Each recovery 
well operates cyclically because the transmissivity of the sand unit is relatively low. High and low 
level switches are used to control pump operation. 

The monitoring program for the interceptor system included: 

• measurement of total volumes of groundwater recovered through a flow meter located at the 
end of the interceptor system header; 

• measurement of groundwater levels in all monitors along the interceptor throughout the year 
and at the recovery wells when the interceptor is shut down; and 

• chemical analyses of groundwater samples from the well header on a semi-monthly basis and 
from groundwater monitoring wells surrounding the system during the semi-annual monitoring 
programs. 

Yearly maintenance is performed on the system which includes adding sulphamic acid to each well 
to remove precipitate buildup and mechanical cleaning of the header and main discharge line. 

The interceptor performance is assessed based on groundwater volumes recovered, mass 
recovery, water level variations, and groundwater quality at the recovery and off-site monitors. The 
conclusions of the assessment are that the system effectively reduced the potential for off-site 
migration of impacts during the reporting period based on the following observations: 

• groundwater recovery volumes in 2014 were the highest achieved during the 18 years of 
operation of the system and the 2015 volumes remained above the historical average annual 
volume. 

• operation of the system effectively induces drawdown at the surrounding monitors with 
drawdowns of up to 0.4 m observed after system startup in 2014 and 2015; 

• water levels generally indicate potential for groundwater to move toward the system from off-
site during the operational periods; and 

• indicator parameter concentrations remained much lower at the off-site monitors compared to 
the on-site monitors in 2014 and 2015. 
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Q12.8 Current Setting and Condition of On Site and Receiving 
Watercourses 

Describe and evaluate the current setting and condition of on-site and receiving water courses for the 
various environmental influences, effects and trends, and highlight any changes over the last approval 
period. 

Agrium Fort Saskatchewan, along with the other operating companies at the plant site, including 
Sherritt International Corporation, Oerlikon Metco (Canada) Incorporated, and Umicore Canada 
Incorporated, funded the construction of a pipeline and lift station to transfer industrial wastewater 
and storm water effluent streams to the Alberta Capital Reqion Wastewater Treatment 
Commission. Since January 2000, Agrium has discharged no wastewater or storm water directly to 
the North Saskatchewan River. Sherritt International, on behalf of all of the operating companies 
on site, manages the Effluent Management System, including all required maintenance, monitoring 
and reporting. 

The industrial runoff and effluent containment systems and surface runoff patterns at the Facility 
have not changed during the term of the current approval.  

Ross Creek is a natural creek that runs across the Agrium Fort Saskatchewan site. It is sampled 
four times per year (once in April, June, August and October). Grab samples are collected from the 
following locations: entering the site at 100th Ave., midway through the site at the connection with 
No Name Creek, and exiting the site to the North Saskatchewan River (see Appendix 5).  

The volumetric flow of the creek is dependent on the amount of precipitation and run-off feeding it. 
As a result, there is periodically little or no creek flow and as such, samples cannot always be 
collected. Samples collected during periods of little or no flow may have contributed to occasional 
elevated levels of parameters. 

Samples are analyzed for: 

• conductivity, 

• ammonia-nitrogen, 

• nitrate-nitrogen, 

• total suspended solids, 

• pH, 

• organic-nitrogen, 

• phosphate, 

• nickel, 
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• copper, and 

• cobalt. 

Results are included in the annual water report submitted to the Director as per Table 4.2-A of the 
Operating Approval (Appendix 1) and are summarized in Appendix 5. 

Q12.9 Changes to Land, Soil, Water and Groundwater Resulting from 
Waste Application or Wastewater Irrigation 

If waste application or wastewater irrigation has occurred, assess changes to the land, soil, water and 
groundwater in the application areas(s) over the previous approval period. 

No waste application or wastewater irrigation has occurred at the Facility over the previous 
Approval period.  

Q12.10 Properties and Suitability of Land for Waste Application or 
Wastewater Irrigation 

For future proposed application locations, describe and evaluate the current properties and suitability of 
the receiving soil for irrigation/ land application using the appropriate guidance. 

No future waste application or wastewater irrigation on the land is anticipated at this Facility. 

Q12.11 Restrictions to Waste Application or Wastewater Irrigation 

For future proposed application locations, describe and evaluate any restrictions to irrigation or land 
application of waste in the area. 

No future waste application or wastewater irrigation is anticipated at this Facility. 

Q12.12 Aspatial and Spatial Information Pertaining to Q12.1 to Q12.11 

For 12.1 to 12.11, provide the information both aspatially (in tabular form) and spatially in scaled maps, 
diagrams or annotated aerial photographs. For each monitoring location, please identify the source of 
the information, for example from an Airshed organization or Watershed Planning and Advisory Council, 
and the location from which the data is sourced. 

Baseline information for environmental components can be found throughout Section 12 in their 
respective sections: air quality (Section Q12.3), soils (Section Q12.4), wildlife (Section Q12.6), 
groundwater (Section Q12.7) and surface water (Section Q12.8). 
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Q12.13 Changes to Terms, Conditions and Commitments of Plans and 

Initiatives Identified in Q11.1 

For all government regional initiatives or plans identified in 11.1 (approved or under development), 
identify and describe changes over the last approval period to any terms, conditions or commitments 
that relate to the environment. 

There have been no changes to any terms, conditions or commitments related to the environment 
for any regional initiatives or plans applicable to the Facility identified in 11.1.  

Q12.14 Changes in Obligations and Opportunities for Plans and 
Initiatives Identified in Q11.1 

For all government regional initiatives or plans identified in 11.1 (approved or under development), 
identify and describe and highlight any changes to the plant or facilities environmental obligations, 
potential obligations or opportunities. 

Continued activities associated with this Facility will not have any impact on the regional initiatives 
or plans identified in Q11.1. 
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Q13. DESIGN AND EQUIPMENT PERFORMANCE EVALUATION 

Q13.1 Update Equipment Information 

For 13.2 through 13.13 regarding equipment: 
• Identify changes to equipment and process approved during the last approval period, 
• highlighting both new installations and removed or abandoned equipment; and 
• Compare the equipment to current technology benchmarks. 

The production processes for urea and ammonia are essentially unchanged from the 2007 
application. In 2008, the facility began to produce aqua ammonia in response to demand from 
industrial customers. The process is described in section Q13.2.2. 

Several changes to equipment during the period of the last operating approval occurred in the 
ammonia plant. The hydrogen recovery technology has been changed to PRISM from PSA 
(Pressure Swing Adsorption) and the primary reformer burners (all 132) have been replaced with 
low NOx burners. 

In 2009, a Reverse Osmosis unit was added to to the Raw Water Processing Unit to produce 
48M3/Hour of RO water. 

Q13.2 Plant Process 

Describe the plant or facility’s process and provide a process flow diagram of the specific industrial 
processes related to the proposed industrial activity 

The Fort Saskatchewan facility contains two production plants which produce three products: 
ammonia, aqua ammonia and urea. The facility also includes a utilities plant which supplies boiler 
feed water, cooling water, steam and compressed air to the different units.  

Q13.2.1 Ammonia 

The purpose of the Ammonia Process Unit is to produce anhydrous ammonia. This ammonia is 
then used to produce aqua ammonia, for use as a feedstock in the urea plant and for agricultural 
sales and other industrial applications. 

The Ammonia plant began operation in 1983. Its nameplate capacity is 1,000 tonnes per day, 
however as a result of continuous improvement throughout its operation, the plant now has a 
demonstrated capacity of approximately 1,300 tonnes per day. 

The raw materials for ammonia production are natural gas, steam and air. Hydrogen, used to 
synthesize the ammonia, is produced from the natural gas and steam. 
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Three main chemical reactions occur to produce ammonia. The first two reactions produce 
hydrogen and the third reaction combines hydrogen and nitrogen to make ammonia. These 
chemical reactions are shown below. The process flow diagam is shown in Figure 5. 

Hydrogen Production (Primary Reformer Methane Cracking) 

a) Steam Reforming: CH4 + H2O  CO + 3 H2 

 
Methane  Water  

Carbon 
Monoxide 

 Hydrogen 

        

b) Water-Gas Shift: CO + H2O  CO2 + H2 

 
Carbon 

Monoxide 
 Water  

Carbon 
Dioxide 

 Hydrogen 

Ammonia Synthesis Reaction: 

 3 H2 + N2  2 NH3   

 Hydrogen  Nitrogen  Ammonia   

Overall Reaction 

N2 + 3/4 CH4 + 3/2 H2O  3/4 CO2 + 2 NH3 

Nitrogen  Methane  Water  
Carbon 
Dioxide 

 Ammonia 

Process Description: 

The steps involved in producing ammonia include reforming natural gas, removing impurities, 
reacting the remaining components into ammonia and recovering the product. 

• A natural gas feed (primarily methane) is compressed, heated and desulfurized. The 
desulfurized feed is combined with steam and fed into the primary reformer, a direct-fired 
tubular furnace. The furnace tubes contain a nickel-based catalyst that promotes methane 
reforming, a chemical process where the methane and steam are converted into carbon 
oxides and hydrogen. 

• After the gas is reformed, it is then directed into an auto-thermal reactor, called the secondary 
reformer, where air is added and further methane reforming occurs. 

• The secondary reformer effluent is cooled and enters the high temperature shift reactor where 
the shift reaction occurs. In this reaction, carbon monoxide is mixed with steam over an iron-
chrome catalyst to form hydrogen and carbon dioxide. 
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• The high temperature shift effluent then enters the low temperature shift reactors where the 

shift reaction is carried out at a lower temperature over a copper-zinc catalyst. The carbon 
dioxide is subsequently removed in a solvent adsorption system. The solvent is a mixture of 
polyalkylene glycols known by the trade name SelexolTM. The majority of recovered carbon 
dioxide is used as a feedstock in the Urea plant with the remainder being vented to 
atmosphere. 

• The gas is then fed into the methanation section of the plant where it is passed over another 
nickel-based catalyst. Here residual carbon oxides and hydrogen are converted back to 
methane and water. 

• The carbon dioxide free synthesis gas is then cooled, compressed, dried and introduced to 
the ammonia synthesis section of the plant. In this synthesis loop, nitrogen and hydrogen are 
converted to ammonia in the ammonia converter, which is filled with an iron-based catalyst. 

• The reacted gas is fed to a refrigeration system that condenses the ammonia, which is then 
sent to final storage. The un-reacted gases are recycled back into the converter except for a 
slipstream of purge gas (methane and other inerts), which is treated to recover the hydrogen 
in the PRISM hydrogen recovery section. The hydrogen is recycled to the Ammonia plant, 
while waste gas from the hydrogen purification process is returned to the fuel system of the 
primary reformer. 

The primary process output for the Ammonia Unit is ammonia. All material inputs and outputs are 
shown with a block diagram shown in Figure C and are summarized in Table F. 

Inputs (Raw Material or Intermediate Products) for the Ammonia Process Unit: 

• Natural Gas 

• Air 

• Steam 

Outputs (Intermediate & Finished Products or Waste) for Ammonia Process Unit: 

• Ammonia 

• Aqua Ammonia (ammonia water) – transferred to the Urea Unit 

• Carbon Dioxide 

• Steam Condensate – returned to Utilities for re-use 

• System Losses – Combined front-end (reforming), back-end (synthesis) and carbon dioxide 
separator losses. 

Data is based on demonstrated unit production capacity. 
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Figure C Ammonia Process Unit Material Balance Block Diagram 
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Table F Ammonia Process Unit Material Balance Information 

Product Volume (m3/day) Density (kg/m3) Mass 
(t/day) 

Ammonia Production 

Material Inputs 

Air 121,817 12.96 1,579 

Natural Gas 33,317 19.34 644 

Steam 155,963 14.97 2,335 

Ammonia Production - Material Input Total 4558 

Material Outputs 

Ammonia 2,027 646.8 1,311 

Aqua Ammonia 6.3 960 6 

Carbon Dioxide 557,972 2.79 1,557 

Condensed Water to 
Utilities 1,495 1,004.2 1,502 

Scrubber Off-gas to 
Fuel 44,420 2.99 133 

Combined System 
Losses Variable Variable 53 

Ammonia Production - Material Output Total 4,562 

Q13.2.2 Aqua Ammonia 

The purpose of the Aqua Ammonia Process skid is to produce a dilute aqua ammonia ranging 
from 10-35% ammonia concentration to meet industrial customer requirements. 

The Aqua Ammonia skid was mechanically complete and operational as of March 14, 2008. The 
raw materials for aqua ammonia production are process water (or weak aqua ammonia) and 
anhydrous ammonia.  

The skid is a batch production that operates multiple cycles per day on demand (typically 4 -
5 times per day), and loads directly to truck trailers. There is no storage facility for the aqua 
ammonia.  
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The aqua ammonia is produced when anhydrous ammonia (NH3) and process water (or weak 
aqua ammonia) mix at a specified ratio. In aqueous solution, ammonia deprotonates water to give 
ammonium and hydroxide according to the following equation. Please refer to Figure 6 for the 
process flow diagram. 

       

NH3 + H2O  NH4 
+ + OH¯ 

Ammonia  Water  Ammonium  Hydroxide 

The primary process output for the Aqua Ammonia Unit is 10-35% wt aqua ammonia. All material 
inputs and outputs are shown with a block diagram in Figure D and are summarized in Table G. 
The process is designed to manufacture up to 400 metric tonnes per day at a rate of 75 metric 
tonnes per hour. However, production of aqua ammonia is typically much less than that. In 2016, 
70,404 tonnes of aqua ammonia was shipped in 1761 trucks, with the yearly average being 
4.8 trucks per day. 

Process Description 

The aqua ammonia making process is exothermic in nature and requires static mixing followed by 
a two stage cooling process, prior to the aqua ammonia loading into aqua ammonia transportation 
trailers.  

The weak aqua solution or demineralized water and liquid ammonia  is combined in the correct 
ratio to produce the required concentration of aqueous ammonia. Cooling water is used in the first 
exchanger, the Aqua Product Cooler to cool the hot aqua solution to approximately 80 degree F at 
the outlet.  

The warm aqua solution is further cooled in the second heat exchanger, the Aqua Product Chiller 
to approximately 60 degree F. Anhydrous ammonia upstream of the static mixer is used as the 
cooling medium in the second exchanger, The cooling is required in order to maintain single phase 
flow to the mass flow meter in order to accurately measure flow and density, as well as to facilitate 
the use of non-pressurized transport. 

Inputs (Raw Material or Intermediate Products) for the Aqua Ammonia Skid (Figure D): 

• Weak aqua ammonia or demineralized water or Reverse Osmosis water 

• Anhydrous Ammonia from the Ammonia Plant 

Outputs (Intermediate & Finished Products or Waste) for Aqua Ammonia Skid: 

• 10-35 wt% Aqua Ammonia  

Data is based on demonstrated unit production capacity. 
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Figure D Aqua Ammonia Skid Material Balance Block Diagram 

 

Table G Aqua Ammonia Process Unit Material Balance Information 

Product Volume (m3/truck 
load) Density (kg/m3) Mass 

(t/truck load) 

Aqua Ammonia Production 

Material Inputs 

Weak aqua ammonia 29 993 29 

Anhydrous ammonia 19 640 12 

Ammonia Production - Material Input Total 41 T/truck 

Material Outputs 

Aqua Ammonia 45 904 41 

Ammonia Production - Material Output Total 41 T/truck 

Q13.2.3 Urea 

The purpose of the Urea Process Unit is to produce solid granular urea. The granular product is 
sold for both agricultural and industrial applications. 

The Urea plant began operation in 1983. Its nameplate capacity is 908 tonnes per day, however as 
a result of continuous improvements throughout its operation, the plant now has a demonstrated 
capacity of approximately 1,300 tonnes per day. 

Carbon dioxide and ammonia are the major raw materials used to produce urea. Both are obtained 
from the Ammonia plant. 

 

Mixing and Cooling 

Weak aqua ammonia 

Or demineralized water 

   

Anhydrous ammonia 

   

Aqua Ammonia Product 
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Process Summary 

Urea is produced via a two-step reaction process. A third undesired reaction may occur when two 
urea molecules combine to produce biuret, a polymerized urea by-product. 

Reaction 1: Ammonium carbamate production 

     

2 NH3 (L) + CO2 (g)  NH4COONH2 (L) 

Ammonia  
Carbon 
Dioxide  Ammonium Carbamate 

Reaction 2: Ammonium carbamate dehydration 

     

NH4COONH2 (L)  NH2CONH2 (L) + H2O (L) 

Ammonium Carbamate  Urea  Water 

Reaction 3: Biuret production (Undesired) 

     

2 NH2CONH2 (L)  NH2CONHCONH2 (L) + NH3 (L) 

Urea  Biuret  Ammonia 

Process Description: 

The urea production process is divided into three main sections: High Pressure Synthesis, Low 
Pressure Recovery, and Product Granulation. Refer to Figure 7 for the Urea Process Flow 
Diagram. 

1. High Pressure Synthesis 

Carbon dioxide from the Ammonia plant, along with air, is compressed and fed into a 
hydrogen converter (R-102), which oxidizes any residual hydrogen and carbon monoxide. 
After cooling in the converter after-cooler (E-125), the carbon dioxide is fed into a high-
pressure stripper (E-101) where carbon dioxide comes in contact with the stream from 
reactor (R-101) in a counter-current fashion. This causes unconverted carbamate to 
decompose back into ammonia and carbon dioxide. Stream from top of E 101 is then fed 
into a high-pressure condenser (E-102) and mixed with ammonia from the Ammonia plant. 

In E-102, ammonia and carbon dioxide react to form carbamate in an exothermic reaction. 
Heat from E-102 is removed to produce low pressure steam. The heat removal causes 
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condensation of E-102 contents. The condensed mixture is fed into the reactor where the 
ammonia and carbon dioxide continue to form ammonium carbamate liquid, which 
subsequently dehydrates to form urea and water. The solution in the reactor is then 
returned to the high-pressure stripper where it comes in contact with carbon dioxide in a 
counter-current fashion as mentioned earlier. 

Un-reacted ammonia and carbon dioxide gases from the reactor are directed to the high-
pressure scrubber (E-103) where the gas reacts with a recycled liquid intermediate stream 
from the low-pressure section. This mixture is then mixed with fresh ammonia and recycled 
back to the condenser. A mediumpressure scrubber (T-103) recovers ammonia from the 
high-pressure scrubber off-gas. The T-103 scrubber liquid is sent to the desorber T-102 
located in the low pressure recovery section. 

2. Low Pressure Recovery 

The high-pressure stripper (E-101) bottoms, which contain the bulk of the urea, are 
reduced in pressure and heated in the low-pressure rectifier (T-101/E-105). This removes 
any dissolved and un-reacted components. The urea-rich liquid from the rectifying column 
is then sent to the urea storage tank (TK-101). 

The urea solution in the urea storage tank (at approximately 72% concentration) is then fed 
to the evaporators (D-106/107). In this section, water is evaporated to increase the 
concentration of the product liquid before it is granulated. 

The evaporation of product liquid releases dissolved ammonia. This ammonia is condensed 
and recovered in the form of aqua ammonia, a dilute water and ammonia mixture which is 
sent to the ammonia water tank (TK-102). Ammonia water from TK-102 and T-103 
scrubber liquid are sent to the desorber (T-102) where steam is used to recover the 
ammonia. The stripped water is then re-used to scrub gases in T-103 as well as to scrub 
the dust that is generated in the product granulation section. 

The steam, recovered ammonia and carbon dioxide from T-102 are then mixed with the un-
reacted components removed in the rectifying column (T-101) and sent to the low-pressure 
condenser (E-106). Vent gases from E-106 are scrubbed in the low-pressure vent scrubber 
(T-105) to remove ammonia and carbon dioxide. The scrubbed gases from T-105 are 
vented to the atmosphere via the E-114 condenser and Main Stack (ST-101). E-106 liquid 
stream is fed back into the high-pressure scrubber (E-103) to remove ammonia and carbon 
dioxide from the reactor off gases, as described in the high-pressure synthesis section. 

3. Product Granulation 

The concentrated liquid urea solution from evaporation, now at approximately 98.5% 
concentration, is mixed with a small amount of urea formaldehyde from the urea 
formaldehyde storage tank (TK-201) and is fed to the two parallel granulation trains (north 
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and south trains). The liquid urea melt is sprayed into the granulator (AG-201/251) and 
atomized with air forming spherical droplets. These droplets solidify and then grow in size 
as they are conveyed through the granulator. The granules are then cooled with air, 
screened and further cooled with a plate exchanger before being transported to storage by 
conveyor. 

The oversize product and fines that are rejected from the product screens are collected and 
recycled back to the granulator.  

The dust scrubbers (S-201/251) recover dust from the air streams, which is generated in 
the granulators, coolers and screens. The weak urea solution is recycled to the urea 
storage tank (TK-101). Essentially all remaining dust in the air streams is removed in the 
evaporative scrubber (T-106) before discharge to the atmosphere via ST-101 

All material inputs and outputs are shown with a block diagram in Figure E and are summarized in 
Table H. 

Inputs (Raw Material or Intermediate Products) for the Urea Process Unit: 

• Ammonia 

• Carbon Dioxide 

• Urea Formaldehyde 

Outputs (Intermediate & Finished Products or Waste) for Urea Process Unit: 

• Urea 

• Water Vapour (via Main Stack) 

• Ammonia Vapour (via Main Stack) 

Data is based on the demonstrated unit production capacity. 
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Figure E Urea Process Unit Material Balance Block Diagram 

 

Table H Urea Process Unit Material Balance Information 

Product Volume (m3/day) 
Density 

(kg/m3) 
Mass (t/day) 

Urea Production 

Material Inputs 

Ammonia 1,100 639 703 

Aqua Ammonia 6.6 960 6.3 

Carbon Dioxide 4,445 220 978 

Urea Formaldehyde 2.9 1,320 3.8 

Urea Production - Material Input Total 1,691 

Material Outputs 

Urea 1,121 1,130 1,267 

Water (Vapour) 423 1,000 423 

Ammonia (Vapour) 2,000 0.7 1.4 

Urea Production - Material Output Total 1,629 
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Q13.2.4 Util it ies 

The Utilities Unit is a support facility, which supplies boiler feed water, cooling water, steam and 
compressed air to the Ammonia, Urea and Loadout units. The Utilities plant began operation in 
1983. There have been no significant operational changes since then. 

13.2.4.1 Raw Water Processing Systems 

The raw water processing portion of the Utilities Unit can be split into four sections. Refer to  
Figure F for the Raw Water Processing System Flow Diagram. 

1. Water Clarification 

Raw river water is fed to a horizontal clarifier where, with the aid of lime, coagulant, and 
flocculant aid chemicals, suspended solids and some of the dissolved ions are removed 
from the water. A sludge blowdown to the Lime Sludge Settling Pond maintains the clarifier 
in equilibrium. The clarified water is then filtered through sand and anthracite filters and 
sent to the demineralization plant. Excess water in the Lime Sludge Pond discharges to the 
effluent sewer. 

In 2009 a Reverse Osmosis unit was added to produce Demineralization Unit Feed Water 
of 48 m3/Hour from Raw Water Feed  

2. Demineralization and Steam 

The clarified and filtered water is fed to one of the three parallel demineralization trains. 
Each train consists of a cation and anion exchanger unit. There are two mixed bed polisher 
units. Demineralization reduces the dissolved ions to trace amounts. Sulfuric acid and 
caustic soda are used to regenerate the cation and anion beds respectively. The 
demineralized water is then transferred to a 909 cubic metre storage tank. 

Steam condensate is also treated by the demineralization process. Steam condensate from 
both the Urea and Ammonia Units is collected and sent through a mixed bed condensate 
polisher where dissolved ions are selectively exchanged. Treated condensate and 
demineralized make-up water from the storage tank are transferred to the de-aerator where 
steam stripping is used to reduce oxygen levels to trace amounts. The de-aerated water is 
pumped to the steam generating equipment in the Ammonia and Utilities units. 

3. Cooling Water 

A seven cell cooling tower supplies cooling water to the Ammonia and Urea Units. Sulfuric 
acid is used to control the pH of the cooling water. A low phosphate-based program is used 
to inhibit corrosion. Chlorine and bromine are used to control algae and microbiological 
formation. The cooling water circuit is a closed loop system with a blowdown to the effluent 
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sewer to control the cooling water chemistry. Clarified river water is used as make-up water 
for the cooling tower. 

4. Auxiliary Steam Generation 

The majority of the steam required by process units is produced from waste heat from the 
units. A package boiler supplies supplemental steam. See Section 13.2.4.4 for further 
information on the steam generation process. 

Figure F Utilities Raw Water Processing System Flow Diagram 
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13.2.4.2 Fire Protection System 

Raw river water is used as firewater throughout the facility. This raw water is stored in a third-party 
managed raw water storage and distribution system. A pre-settling pond with a capacity of 
7,345,010 US gallons (27,804 cubic metres) of river water supplies water to all companies on-site. 
Of this volume, 1,200,950 US gallons (4,546 cubic metres) is held in reserve for firewater. 

There are two firewater pumps, an electric pump and a back-up diesel powered pump, that can 
supply up to 2,003 USGPM (455 m3/hr) of firewater at pressure of 1,035 kPa to the firewater 
system. A firewater jockey pump maintains system pressure when the firewater pumps are 
shutdown. 

Refer to Figure G for the Fire Water System Process Flow Diagram.  

Figure G Fire Water System Process Flow Diagram 
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13.2.4.3 Potable Water System  

Potable water for the operations portion of the Facility  is provided to Sherritt International by the City 
of Fort Saskatchewan from the City of Edmonton municipal drinking water system. From Sherritt 
International, the potable water is distributed to all companies on site. 

Potable water for the process areas is stored in potable water storage tank TK-2050F, located in 
the Utilities Building.The potable water is distributed through the process areas through the potable 
water distribution piping system. 

Potable water for the Services Building is supplied directly from the City of Fort Saskatchewan 
potable water supply and is stored in potable water storage tank TK-401, located in the Services 
Building. It has a capacity of approximately 8 m3. 

Potable water is used for safety showers, kitchen use, washrooms and several small cooling 
uses (HVACs, laboratories). No additional treatment is conducted for potable water. Potable 
water is tested to make sure it meets potability requirements. 

Refer to Figure H for the Potable Water Process Flow Diagram. 

Figure H Potable Water System Process Flow Diagram 
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13.2.4.4 Steam Generation Process 

The Utilities plant burns natural gas and produces medium pressure (6,300 kPa) steam for use at 
the plant site. 

Steam is consumed in the Utilities plant and in the process units (Figure I). Medium pressure 
steam is used to drive steam turbines, which in turn drive fans, pumps, compressors, etc.  

Steam at different pressures is used in the process units for routine process purposes. 

The Package Boiler in the Utilities plant is rated for 45 Tonnes per hour at 6,300 kPa. The package 
boiler is natural gas fired and incorporates an economizer and superheater to increase efficiency. 
The Package Boiler blowdown is discharged into the effluent sewer.  

Figure I Steam Generation System Process Flow Diagram 
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13.2.4.5 Water Effluent Systems 

The water effluent system at Agrium Fort Saskatchewan is comprised of three sewer systems, the 
Process (Effluent) Sewer, the Storm Sewer and the Sanitary Sewer. Agrium also operates two 
water management ponds on site, the Pumping Pond and the Lime Sludge Pond. A description of 
the sewer systems, water management ponds, surface runoff management and deep well disposal 
information are in the following sections. 

Figure K summarizes the process flow and the effluent sources for the sewer systems. Figure 8 
shows the location of the sewer systems. 

Process (Effluent) Sewer Process Description 

The Process Sewer (also referred to as the Effluent Sewer) collects effluent from the process units 
and discharges into one of three Sherritt International managed effluent ponds that make up the 
Effluent Management System. All process building sumps discharge into this sewer system with 
the exception of the urea synthesis and urea granulation building sumps, which are recycled back 
to the production process, and the Utilities building neutralization sump, which drains to the lime 
sludge pond. Overflow from this pond is then directed to the Process Sewer. 

The Process Sewer system consists of several manholes located throughout site as well as the 
three Sherritt International operated Effluent Management System ponds. Refer to Figure 8 for the 
location of the sewer, manholes and ponds. Refer to Figure J for a flow diagram showing Process 
Sewer inputs. The ponds of the Effluent Management System receive wastewater from all 
companies on site. Each pond has a volume of 11,000 m3.  

All Agrium process effluent passes through manhole 60 prior to joining Sherritt’s effluent sewer 
and discharging into the effluent ponds. This manhole location contains a Sherritt maintained 
totalizer and on-line pH meter. 

The effluent ponds are operated by Sherritt International on a three-day rotation. The cycle begins 
with an empty pond, which will receive wastewater through the effluent sewer system from all 
companies. The pH and composition of water entering the pond is continually monitored. Once the 
pond has been filled, it is kept for one full day to provide retention time. On the third day, the 
contents of the pond are transferred to the Alberta Capital Region Wastewater Treatment Plant. As 
the water is discharged, the pH is continuously monitored. At any given time, one pond is being 
filled, one is being retained and one is being discharged. 

Storm Sewer System 

Storm sewers channel surface run-off from the process areas to one of two 40,000 m3 Sherritt 
International managed storm ponds. Refer to Figure 8 for the location of the sewer lines and storm 
ponds. Refer to Figure J for a flow diagram showing Storm Sewer inputs. 
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Water from the storm ponds is passed through a Sherritt owned and operated Precipitator before 
being discharged to the Effluent Management System ponds. From there it is transferred to the 
Alberta Capital Region Wastewater Treatment Plant. 

Aside from precipitation, the storm sewer can also receive blowdown water from the Ammonia 
plant 181-C steam generator as well as overflow from the water jackets in the ammonia plant. The 
storm sewer only receives blowdown water from the 181-C steam generator under abnormal 
circumstances.  

There is a continuous supply of water to the water jackets, which surround the secondary reformer 
and associated piping. The purpose of this water is to provide cooling. It is estimated that typically 
approximately 10% of the jacket water continuously overflows to the Storm Sewer with the 
remaining 90% discharging to the Process Sewer. 

Sanitary Sewer System 

Sewage from the Services Administration building discharges to the municipal sewer system via 
the City of Fort Saskatchewan lift station at Ross Creek. 

Sanitary sewage from the Operations area is trucked off site weekly to the W-4 Sturgeon Industrial 
Park Sewage Transfer Station.  

 

Page 46 Agrium Inc. Application for Renewal_Approval 20477-01-00.docx 
 



 
APPLICATION FOR RENEWAL OF EPEA APPROVAL NO. 20477-01-00 

FORT SASKATCHEWAN NITROGEN OPERATIONS 

 
Figure J Process Flow and the Effluent Sources for the Sewer Systems 
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Containment Ponds Process Summary 

There are two Agrium operated containment ponds at the Fort Saskatchewan facility: the Pumping 
Pond and the Lime Sludge Pond (Figure K).  

Figure K Containment Pond Process Flow Diagram 

 

The Pumping Pond currently receives intercepted groundwater from three groundwater interceptor 
systems: the 119th St. intercept system, the River Road intercept system and the Ross Creek 
intercept system. The Ross Creek intercept system is removed from a collection sump and 
disposed of in the Pumping Pond by vacuum truck on a weekly basis. 

The Pumping Pond also receives any run-off from the phosphogypsum stack areas. Aqueous 
ammonia solutions are also hauled to the Pumping Pond for inventory purposes during Urea Unit 
shutdowns. The pond also receives small quantities of aqueous wastes generated from plant 
maintenance activities. These wastes are tracked and reported in the Annual Waste Management 
Summary submitted to Alberta Environment. 

Sulfuric acid is added to the pond to maintain the pH at approximately 6 to 7. The pond is lined 
with 60 mil HDPE which was replaced in 2009. 
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The Lime Sludge pond receives blowdown from the raw water clarifier as well as demineralization 
regenerant waste via the neutralization sump. The Utility Building sump also discharges to the 
Lime Sludge pond via the neutralization sump. Overflow from the Lime Sludge pond discharges to 
the Process Sewer and the Effluent Management System for subsequent transfer to the ACWRT 
Facility. 

Surface Run-off Collection System 

Refer to Figure L for the Agrium Fort Saskatchewan surface water runoff collection system process 
flow diagram. 

Figure L Surface Water Run-Off Collection System Process Flow Diagram 

 

The storm sewer collects the surface water runoff and discharges to one of the two storm ponds. 
Under normal conditions one storm pond is active while the other is available for surge capacity. 
The storm sewer system was designed for a one-in-twenty year rainfall. Refer to Figure J for a 
diagram of areas serviced by the storm sewer system. A topographic map of the site can be found 
in Figure 4.  

The storm sewer system discharges into the 40,000 m3 #1 Storm Pond managed by Sherritt 
International. This pond was constructed using low permeability clays with an estimated hydraulic 
conductivity in the order of 10-9 metres per second. After preliminary treatment, the storm water is 
directed to the Effluent Management System ponds where it is transferred to the ACWRT Facility. 

Run-off from the phosphogypsum stack areas collects in ditches surrounding the stacks and is 
directed to the Pumping Pond for subsequent deepwell disposal. Run-off from gypsum stacks 1 
and 2 is pumped into the 119th Street Groundwater Intercept System header where it flows by 
gravity to the Pumping Pond. Run-off from gypsum stacks 3 and 4 flows by gravity into the 
Pumping Pond. 
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Surface water from the undeveloped area of the Facility and the adjacent green belt follows natural 
drainage courses either to Ross Creek or to the North Saskatchewan River. This surface water is 
not measured or controlled and results exclusively from precipitation. This water does not traverse 
any plant developed areas and as such is not at risk for contamination from air or water emissions. 
Water in Ross Creek is sampled four times per year as per the Operating Approval. See Section 
Q12.8 for more information on the Ross Creek sampling program. 

Disposal Well Description 

The disposal well system consists of a Class 1a injection well, the HDPE lined Pumping Pond, and 
a disposal well pump. Injection rates are determined by the level in the #2 Holding Pond and by 
pond chemistry (pH is ideally at 6 to 7 before injection to disposal well). The pumping capacity to 
the deep well is approximately 40 m3/hr. 

Wastewaters injected into the disposal well include intercepted groundwater from the three 
groundwater intercept systems, precipitation from the phosphogypsum stack and pond area, 
aqueous ammonia solutions following Urea Unit shutdowns, and aqueous wastes from 
maintenance activities. 

The liquid diesel level in the well casing is checked daily. This diesel level is an indication of casing 
integrity. A decrease in the diesel level may indicate a leak within the system. A packer isolation 
test is conducted annually to evaluate the integrity of the disposal well casing, tubing and packer. 
A hydraulic isolation test is conducted every five years to evaluate the absence or presence of flow 
of injected fluid behind the casing string. 

A formation pressure survey is conducted approximately every seven years to estimate the static 
formation pressure at the injection perforations. This test is conducted on behalf of the Western 
Canadian Cavern Operators Group (WCCOG) and a report summarizing the results and the other 
members’ disposal well information for that calendar year are submitted to the AER. The task to 
complete the annual test and the collective report are rotated through the members of the 
WCCOG. 

Refer to Figure L for the disposal well process flow diagram. 

13.2.4.6 Steam Condensate Process Summary 

Steam condensate from throughout the Facility is directed to the Utilities plant where condensate 
is collected in a common steam condensate collection drum (Equipment ID 2003-F). Major sources 
of steam condensate are the Ammonia Unit, the Urea Unit, steam traps and the cooling tower. 

Collected condensate is pumped through a cooling water heat exchanger to the condensate 
polisher where dissolved ions are removed. The de-ionized water is then sent to the de-aerator for 
reuse in the steam generation system. 

 

Page 50 Agrium Inc. Application for Renewal_Approval 20477-01-00.docx 
 



 
APPLICATION FOR RENEWAL OF EPEA APPROVAL NO. 20477-01-00 

FORT SASKATCHEWAN NITROGEN OPERATIONS 

 
Refer to Figure M for the Steam Condensate Process Flow Diagram. 

Figure M Steam Condensate Process Flow Diagram 

 

Q13.3 Describe the Substances that are Generated 

Describe the substances that will be generated in a typical operating day at the plant or facility 

Products generated in a typical operating day are described in detail in Section Q13.2 and are 
summarized in Table I. 

Table I Substances Generated in a Typical Operating Day 

Substance Mass (tonnes/day) 

Ammonia  1311 

Aqua Ammonia (typical day) 193 

Urea 1267 

Detailed descriptions of wastes generated at the Facility are available in Appendix 6.  
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Q13.4 Scale Diagrams of Plant 

Provide scale diagrams of the proposed plant or facility site. 

A plan of the Agrium Fort Saskatchewan Process area is provided in Figure 9. Waste management 
areas are identified in Figure 10. Location of the above ground tanks is described in Section 
Q13.5.1 and shown in Figure 11. 

Q13.5 Materials Storage - Design and Specification Details of Control 
Systems 

Provide design and specification details (not engineering blueprints) of the proposed control systems. 
For each materials storage, waste management, transfer, or disposal area, include: 

• primary containment method (e.g., tanks, containers), 
• berms, dykes and/or other secondary containment structures (e.g., waste storage liners), 
• special handling or storage methods for hazardous materials, 
• run on/run off controls, and 
• leak detection systems. 

Q13.5.1 Above-ground and Underground Tanks 

Storage tanks on the Agrium Fort Saskatchewan plant site serve many functions and store various 
materials for production, storage or other service requirements. Details regarding the dimensions, 
usage, secondary containment, corrosion protection and leak detection for the tanks are provided 
in Table 1 and the location of the tanks is shown in Figure 11. 

Q13.5.2 Sumps 

Sumps in process areas at the Agrium Fort Saskatchewan plant site are used to ensure materials 
that have been inadvertently released in small quantities inside process units are contained to the 
unit. These sumps do not store any product and as such, they are not classified as storage tanks. 

Contents of sumps are recycled within the unit or transferred to either the process sewer, the 
Pumping Pond for well disposal, or the lime sludge pond, depending on the service of the sump. 
Any sump wastes transferred to the well for disposal are reported in the Annual Hazardous Waste 
Management Summary. 

Contents of sumps within the urea unit are recycled within the urea process. 

The SelexolTM Sump (115-F) located outside the SelexolTM building is used to collect quantities of 
SelexolTM solution that are released over time in that building. These solutions are recovered for 
re-use within the SelexolTM system. The neutralization sump is used to neutralize demineralization 
wastewater streams prior to transfer to the lime sludge settling pond. 
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All sumps within the Agrium Fort Saskatchewan facility have been designed to handle the fluids 
that they are exposed to. 

Q13.5.3 Waste Storage Buildings 

All container wastes generated at the Agrium Fort Saskatchewan Facility are stored in the 
Hazardous Waste Storage Building.  

An area designated as the “Recycle Station” is located north of the urea storage building. This is a 
centrally located paved area designated for collection of routine non-hazardous recyclable and 
non-recyclable wastes. At this location, there are two 20 yd3 garbage roll-off bins, a scrap metal 
recycle bin, a wood recycle bin and a cardboard recycle bin. This area is identified as location W4 
on Figure 10. 

Hazardous Waste Storage Building Information  

The Hazardous Waste Storage Building was constructed in the fall of 1995. It is located 
approximately 30 m east of the cooling tower and is identified as location W1 on Figure 10.  

The building is used for temporary storage of container wastes (hazardous and non-hazardous 
drums and pails) as well as bulk or bagged catalyst. 

Building construction information for this waste management facility is as follows: 

• Building Size: 27.4 m x 7.3 m (90 ft x 24 ft). The building area is 200 m2 (2,160 ft2). 

• Building Foundation and Drainage Information: The building has a concrete floor, which is 
sloped to a collection sump in the southeast corner of the building to contain any spills or 
leaks. Concrete walls (3 ft high) surround the floor to contain stored wastes. A metal shell on 
top of the 3 ft high wall completes the building. 

• Building Access: There are access ramps to sliding doors large enough for vehicle entry at 
each end of the building. All doors are kept locked in order to restrict access to authorized 
personnel only. 

• Building Identification Information: The building has signage identifying it as the “Hazardous 
Waste Storage Facility”. 

Site waste handling procedures, documented in the Waste Management Manual, require any 
waste to be stored in this building to be authorized by the Environmental Waste Advisor. This 
allows an inventory of stored wastes to be maintained and prevents unsafe storage of incompatible 
substances. 

Typical wastes stored in this building include waste aerosols, oily absorbents, batteries, waste 
solvents, drums of used oil, and any other miscellaneous drums or pails of waste chemicals or 
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solvents intended for off-site disposal or recycle. It can also be used for laydown of bulk catalyst in 
preparation for off-site shipment. 

The Hazardous Waste Storage Building has the capacity to store over 150 drums of waste, 
however off-site disposal is typically scheduled when 20 to 30 drums have accumulated. 

Q13.6 Industrial Wastewater and Runoff Management Systems 

Describe and provide process flow diagrams for the treatment and release control systems for the 
substances identified in each wastewater stream, along with mass balances and flow directions. Include: 

• design (normal and upset), volumes, rates, and amounts of each wastewater or runoff stream; 
• design (normal and upset) volumes, rates and amounts of each substance for each stream 

supported by recent verification of wastewater characterization; 
• description of the physical size, location and capacity of wastewater treatment systems; and 
• description of the location and method of release (batch or continuous) and control of release 

(valves diffusers, irrigators). 

As previously described in Section Q13.2.4, there are three wastewater management systems at 
Agrium Fort Saskatchewan. They are: 

• Process (Effluent) Sewer System 

• Storm Sewer System 

• Sanitary Sewer System 

These three systems discharge to the Sherritt managed Effluent Management System for 
subsequent transfer to the Alberta Capital Region Wastewater Treatment (ACRWT) facility. The 
process flow diagram for wastewater collection is shown in Figure J. 

Runoff management was previously described in Section Q13.2.4 and the process flow diagram 
for surface water is shown in Figure L. Surface water run-off from the process areas is directed to 
the storm sewer via a network of graded ditches and catch basins, while runoff from the 
phosphogypsum stack areas collects in ditches surrounding the stacks and is directed to the 
Pumping Pond for subsequent injection into thel disposal well. 

Agrium Fort Saskatchewan operates an Alberta Energy Regulator (AER) licensed Class 1a 
disposal well on site. This disposal well is described in Section Q13.2.4. Wastewater destined for 
deep well disposal is collected in a synthetically lined holding pond referred to as the Pumping 
Pond. Table J shows the summary of volumes collected in the pumping pond and discharged to 
the disposal well.  

In 2014 Agrium began accepting surface water from the neighboring Cobalt Refinery Company 
Inc. (Corefco) Metals Tailing Pond (MTP). Corefco notified the Alberta Environment and 
Sustainable Resource Development of this water transfer in a letter dated January 10, 2014. Refer 
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to Appendix 7 for a copy of this letter and for a description of the history of the MTP. Agrium holds 
environmental liability in the MTP from legacy operations via the Viridian Inc. and Agrium merger in 
1996. Reducing the water level in the MTP is beneficial for Agrium as it will help reduce the 
mounded groundwater table that exists in the MTP area that is impacted with ammonia and 
metals. The water transfer generally occurs from mid-April to mid-October annually.  

Table J Agrium Fort Saskatchewan Pumping Pond And Disposal Well Volume Summary 
(2007–2016) 

Year 

Agrium Groundwater Recovery Systems 
Transferred to the Pumping Pond 

Wastewater Transferred 
to the Pumping Pond 

Corefco Metals 
Tailing Pond 

Water Transfer 
Pumping Pond Water Injected to 

Disposal Well 

River Road 
(m3) 

119th Street 
(m3) 

Ross Creek 
(m3) Process wastewater (m3) (m3) Injected Wastewater (m3) 

2007 103,235 7,203 596 557 - 74,823 

2008 102,160 3,787 617 193 - 56,478 

2009 51,900 4,609 518 162 - 65,331 

2010 95,008 9,262 356 595 - 107,296 

2011 82,585 2,804 251 504 - 85,578 

2012 98,154 11,424 380 73 - 120,911 

2013 92,627 10,379 386 8 - 104,276 

2014 82,505 12,928 257 717 5700 84,832 

2015 71,573 8,046 287 275 8192 94,283 

2016 84,326 11,607 373 1260 7300 98,162 

Total 864,073 82,049 4,021 4,344 21,192 891,970 

Q13.7 Wastewater and Runoff - Location of Treatment Facilities and 
Disposal Locations 

For 13.6, provide a scale diagram, showing the location of treatment facilities and disposal locations 
(latitude and longitude coordinates) and any site considerations identified in Section 12. 

Collected wastewater and runoff is either transferred to the ACRWT or discharged to the disposal 
well. No water is treated on site or discharged directly into the environment. 
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Agrium Fort Saskatchewan, along with the other operating companies at the plant site, including 
Sherritt International Corporation, Oerikon Metco (Canada) Incorporated, and Umicore Canada 
Incorporated, funded the construction of a pipeline and lift station to transfer industrial wastewater 
and storm water effluent streams to the ACRWT facility. Since January 2000, Agrium has 
discharged no wastewater or storm water directly to the North Saskatchewan River. Sherritt 
International, on behalf of all of the Integrated Site, operates the Effluent Management System, 
including all required maintenance, monitoring and reporting. 

As part of this project, Sherritt International, on behalf of all operating companies on site, signed an 
agreement with the City of Fort Saskatchewan regarding wastewater quality whereby the effluent 
being transferred from the site must adhere to a comprehensive monitoring and reporting schedule 
outlined by the city. This project has resulted in a net reduction of contaminants released to the 
North Saskatchewan River as a result of the treatment done by the ACRWT facility prior to the 
water being discharged. 

Wastewater from Facility is discharged to the ACRWT line, via the three effluent pond managed by 
Sherritt International. The effluent ponds are referred to as the West, Middle, East Effluent Ponds, 
respectively. Surface water run-off collection was previously described in Q 13.2.4.5. Pond 
locations are shown in Figure 8. A description of the ponds at FNO are listed in Table K.  

Table K Water Effluent System - Pond Details 

Description Function Name 
Year 

Constructed 
Capacity 

(m3) 

Surface 
Area 
(m2) 

Liner 
Detection/ 
Collection 
Systems 

Effluent 
Ponds 

(Managed 
by Sherritt 

Int.) 

Collects process 
effluent and 
treated storm 
pond water. The 
contents of these 
ponds are 
discharged to 
ACRWT facility 

West 1988 11,000 6,100 

HDPE 
Liner 
80 mil 

Yes Middle 1988 11,000 6,100 

East 1988 11,000 6,100 

Storm Ponds 

(Managed 
by Sherritt 

Collects run-off 
water from the 
entire Fort 
Saskatchewan 

South 1981 36,000 15,300 Clay  No 
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Description Function Name 
Year 

Constructed 
Capacity 

(m3) 

Surface 
Area 
(m2) 

Liner 
Detection/ 
Collection 
Systems 

Int.) Plant site. Water 
is treated and 
sent to the 
effluent ponds. 

North 1989 44,000  
HDPE 
Liner 
80 mil 

Yes 

Pumping 
Pond 

Receives run-off 
from Gypsum 
stacks, aqueous 
wastes, water 
from all 3 
intercept 
systems and 
surface water 
from SI Metals 
Tailing Pond. 

Pumping 
Pond 

New liner in 
2009 

24,000  
HDPE 
Liner 

None 

Lime Sludge 
Pond 

This pond is 
used to dewater 
sludge. It also 
receives 
blowdown from 
the raw water 
clarifier, and 
demineralization 
regenerant 
waste via the 
neutralization 
sump. 

Lime 
Sludge 
Pond 

1983 5,145 2,800 Clay None 

Q13.8 Wastewater and Runoff - Water Quality Dispersion Models  

Update water quality dispersion models, and evaluate the ability to meet applicable ambient objectives, 
guidelines, or standards. 

No water quality dispersion modelling has been completed at the Facility.  
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Q13.9 Air Treatment and Control - Minimization of Substance Release 

Describe the application of process technology, environmental control systems, and management 
practices that will be used to minimize substance release directly or indirectly to the environment 

Q13.9.1 Ammonia Emission Control 

A High Pressure Condensate Stripper eliminates methanol and ammonia emissions from the 
stripper overhead.  

A PRISM Hydrogen Recovery System was installed in 2014 replacing the pre-existing PSA unit. 
The two systems have similar functions however the PRISM unit has a higher recovery rate 
thereby increasing efficiency and production. Both systems main purpose is to remove hydrogen 
from the synthesis purge gas and return it for use in the synthesis section of the ammonia 
process. Ammonia in the purge gas is then scrubbed in the Purge Gas Scrubber (190-E) and 
used in the production of urea in the form of aqua ammonia. The remaining purge gas is used to 
supplement the fuel gas in the Primary Reformer. The scrubber is taken out of service only 
during emergency repairs. 

The ammonia primary reformer had all 132 arch burners replaced with low NOx burners in the 
2008 Turnaround which reduced NOx emissions to the atmosphere by 50%. 

Table L Ammonia Process Unit Emission Control Equipment 

Equipment Number Description 

151-E High Pressure Condensate Stripper 

190-E Purge Gas Scrubber 

Q13.9.2 Aqua Ammonia Emission Control  

Existing loading facilities were utilized when the aqua ammonia skid was designed. Any vented 
gas from the aqua ammonia truck loading operations is sent to an existing scrubbing system in the 
urea granulation unit to be scrubbed prior to release from an existing approved stack.  

During the urea unit shutdowns for maintenance, turnaronds or other downtimes, the vented gas 
from the aqua ammonia trucks is redirected to the existing approved ammonia flare where any 
ammonia will be combusted to nitrogen and water. The flare is currently in operation and manages 
ammonia emissions from the ammonia storage tanks, ammonia rail loading and ammonia truck 
loading facilities. 
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Q13.9.3 Urea Emission Control 

The urea plant pollution control equipment consists of several scrubbers shown in Table M. 

Table M Urea Process Unit Emission Control Equipment 

Equipment Number Description 

T-103 Medium Pressure Scrubber 

T-105 Low Pressure Vent Scrubber 

T-106 Evaporative Scrubber 

S-201 Granulator Scrubber (South) 

S-251 Granulator Scrubber (North) 

Gases containing ammonia are scrubbed with water prior to venting to reduce ammonia 
emissions. The resulting ammonia and water mixtures are recycled back into the process. 

Water formed in the ammonium carbamate dehydration reaction (Reaction 2 in 
Section Q13.2.3) is evaporated to atmosphere after being stripped of ammonia. 

Urea dust is scrubbed from process air streams with water and recycled back into the production 
process. 

Operations personnel measure the ammonia content of the flue gas in the Main Stack twice per 
day. If the ammonia content in the flue gas is higher than normal, operations will troubleshoot and 
take the necessary actions. 

Q13.9.4 Util it ies Emission Control 

The oxygen and CO content of the flue gas exiting the package boiler is monitored with 
instrumentation connected to the Distributed Control System (DCS). The fuel gas mixture is 
optimized to reduce emissions of carbon monoxide and un-combusted natural gas. 

The lime silo is equipped with a baghouse filter (equipment number 2003-UF1B) to contain the 
lime dust while loading the silo. 
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Q13.9.5 Urea Rail and Truck Loading 

Figure N Urea Rail & Truck Loading Process Flow Diagram 

 

Granular urea is transferred from the Urea Process Unit to a covered storage building by conveyor 
belt (Figure N). Stored product is then transferred by loader onto conveyors, which carry the 
product to the urea screening plant. Here it is screened to remove oversized and undersized 
product. This oversized material passes through a lump breaker and returns to be re-screened. 
The undersized product, along with urea dust from the dust collection system, is shipped off-site by 
truck to another Agrium facility. 

Emissions are controlled in the urea loading facility by a dust collector (equipment ID 5001-L). The 
dust collector reclaims particulates generated when the product is screened prior to loading.  

Urea 
Screening 

Plant

Fines 
Storage

Undersized product

Dust 
Collector
5001-L

Dust

Recycled 
at another 

Agrium 
facility

Recycled 
at another 

Agrium 
facility

Surge Bins
2802-FAL1/FAL2

Weigh Bins
2803-FA/FB

Surge Bins
2802-FBL1/FBL2

Weigh Bins
2803-FC/FD

Screened Urea Product

Loading to truck or rail car

Diverter Gate

Urea Storage Building
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Q13.9.6 Ammonia Rail and Truck Loading 

Figure O Ammonia Rail & Truck Loading Process Flow Diagram 

 

Liquid ammonia produced in the production unit is stored in the 36,290 tonne ammonia storage 
tank (2101-F) at a pressure of 3.5 kPa and a temperature of minus 34oC. This tank has an 
electrically heated floor to prevent damage from freezing. 
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Two skid mounted package refrigeration units housed next to the ammonia storage tank recover 
ammonia vapours from the tank and loadout stations (Figure O). One unit is in operation and the 
other is a backup. Vapours are condensed and returned to the ammonia storage tank. 

From the storage tank, the ammonia is pumped to the ammonia heating system where one of two 
heaters increase the ammonia temperature to 5oC. Ammonia loadout heater 2109-C, a tube and 
shell heat exchanger, is used in normal operations. This heat exchanger uses cooling water return 
from the Urea plant to warm the ammonia. Ammonia loadout heater 2108-L is a gas-fired heater 
that is only used during failure of or repairs to 2109-C, or if the cooling water supply is unavailable 
due to a Urea plant shut down. 

The package refrigeration system recovers ammonia vapours from the storage and loadout 
system. These vapours are reclaimed and returned to the ammonia storage tank. 

An ammonia flare is also used to control ammonia emissions from the storage and loadout 
facilities in the event of a failure of the refrigeration system or if ammonia is vented from a relief 
valve. Further details on the ammonia flare system can be found in Section Q13.10. 

Q13.10 Air Treatment and Control - Reciprocating or Turbine Engines, 
Heaters, Treaters, Boilers, Incinerators and Flare Stacks 

Using tables as required, provide the following details for any: 
• reciprocating or turbine engines; 
• all fired heaters (including space heaters), treaters, and boilers; 
• incinerators; and 
• flare stacks. 

The two process units, the utilities unit and the loadout unit all use gas-fired equipment. A 
description of the equipment used in each unit is listed in Table N. No reciprocating or turbine 
engines are operated in the units. One solar turbine is on site but is not in serviceable 
condition. 

Information about stack emissions is described in Section Q13.15 of this application. 
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Table N Facility Heaters and Boilers 

Equipment 
Name 

Furnace 
identification 
number 

Rated 
Power 
(kw) 

Exhaust 
Stack Height 
(m) 

Exhaust 
Stack 
Diameter (m) 

Exhaust gas 
temperature 
(°C) 

Exhaust 
gas 
velocity 
(m/s) 

Ammonia Process Unit 

Primary 
Reformer 
Stack 

101-B 228,000 36.6 3.4 445 17.6 

Start-Up 
Heater 

102-B 5,275 11 1.3 N/A N/A 

Urea Process Unit 

Granulator 
fluidization air 
after Heater 2 

E-201/251 1,068.7 67.1 2.74 324 23 

Air heater for 
fluidized bed 

cooler air 
E-203/253 988.0 67.1 2.74 N/A N/A 

Granulator 
fluidization air 

pre Heater 
E-205/255 1,184.1 67.1 2.74 N/A N/A 

Utilities Unit 

Package boiler 2004-U 5,570 30.2 1.45 352 7.1 

Solar Turbine 

(Currently not 
in use) 

2201-J 4,500 9.1 1.2 N/A N/A 

Loadout Unit 

Ammonia 
Heater 

2108-L 6,055 4.5 0.46 366 16.4 
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The Loadout Unit operates one gas-fired heater as a back up to heat ammonia during loading 
operations when the main supply of heated cooling water from the process units is not available. 
The Loadout unit does not operate any reciprocating or turbine engines. 

Flare System Overview 

One flare system is operated at the Agrium Fort Saskatchewan facility to combust ammonia 
vapours from the ammonia storage tank in the event of a failure of the refrigeration system. It also 
combusts ammonia vapours vented to the relief valve collection header. 

Flare System Details: 

• Flare Identification Number: 2101-B 

• Flare Stack Height: 13.7 metres 

• Flare Stack Diameter: 1.22 metres external, 0.41 metres internal 

• Net Heating Value of the Gas to be Combusted in the Flare (Normal Conditions): N/A 

• Net Heating Value of the Gas to be Combusted in the Flare (Emergency Conditions): 
200MMBTU/Hr 

• Exit Velocity of the Flare (Normal Conditions): N/A 

• Exit Velocity of the Flare (Emergency Conditions): 7.4 metres per second 

• Flare Tip Design Information: John Zink STF-LH-122-14 

• Type of Igniter & Pilots: Auto/manual flame front generator explosion proof John Zink JZ-44 
Spark Igniter 

Emergency Flaring Scenarios 

Two emergency scenarios are considered with respect to emergency flaring for Flare 2101-B. 
They are: 

1. Overpressure in the ammonia storage tank 2101-F causing PIC5018B pressure relief 
valve to open: 

In the event that pressure inside the ammonia storage tank exceeds 3.5 kPa, automatic 
valve PIC-5018B will open allowing excess ammonia vapour to be combusted at the flare. 
Flaring Rate: 19.2 kilograms per minute  
Flare Composition: 100% ammonia 
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2. Failure of refrigeration system: 

In the event of a failure of the refrigeration system, such as by power failure, ammonia 
vapours generated from loading activities and pressure changes in the ammonia storage 
tank will discharge to the flare system for combustion. 
Flaring Rate: 42 kilograms per minute  
Flare Composition: 100% Ammonia 

Q13.11 Air Treatment and Control - Active Flare Pits  

Provide the following details for any flare pits on-site. 

The facility has no active flare pits. 

Q13.12 Air Treatment and Control - Fugitive Emissions 

Describe all fugitive emissions related to the site. 

Agrium continues to responsibly manage fugitive emissions through a timely response to abnormal 
conditions and an appropriate maintenance program. Fugitive emissions and odours detected on-
site by Agrium or contractor personnel are reported and tracked using Agrium’s internal reporting 
system. These reports are investigated to determine and control the source of any fugitive 
emissions. 

External, off-site odour complaints that are received from the public at Agrium are reported to 
Alberta Environment and Parks, regardless of whether the source is known to be from Agrium or 
not. Agrium works closely with neighboring industries to investigate, identify, and control sources 
of fugitive odours. If required, results of investigations are submitted to Alberta Environment and 
Parks in a seven-day follow up report. 

Off-site air monitoring is conducted by Agrium personnel during activities where there is an 
increased risk of fugitive ammonia emissions. By conducting this monitoring, off-site personnel can 
proactively identify potential off-site impacts and notify operations personnel who can address any 
activities that may be contributing to fugitive emissions. 

Q13.13 Air Treatment and Control - Area and Non-Point Emission 
Sources 

Describe all significant area, or non-point, emission sources related to the industrial site (e.g., vehicle 
fleets, ponds, or on-site incineration). 

There are no significant area or non-point emission sources at FNO.  
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Q13.14 Air Treatment and Control - Updated Scale Diagrams  

Provide updated scaled diagrams of the plant, plant site, and the surrounding area (highlighting any 
changes) with regard to air emissions, and include the location and distance between all. 

The Agrium Fort Saskatchewan facility has air emission point sources located in the process areas 
of the plant site. There are eighteen major point sources and of those sources, two have licensed 
emission limits and testing requirements (Table 2). The emission point source locations are shown 
on Figure 12. No changes have occurred in the location of these sources or in monitoring or 
sampling equipment over the last approval period . 

Q13.15 Air Treatment and Control - Updated Air Dispersion Models 

Update air dispersion models and evaluate the ability to meet applicable ambient objectives, guidelines 
and standards. 

Air quality dispersion modelling was conducted by Millennium EMS for Agrium to complete an 
updated air quality assessment in support of this Application. The results of this assessment are 
summarized below and the full assessment report is provided in Appendix 8 of this application. 

The CALPUFF model was used to assess the dispersion of NO2, NH3, PM2.5 and CO emissions 
associated with the operation of the FNO. The effects of downwash from the buildings located at 
the Integrated Site were considered. To account for cumulative effects, all industrial sources 
located within 12 km from the FNO were included in the modelling and ambient background 
measurements were added to the model predictions. 

The results of the dispersion modelling showed there were no predicted exceedances of the 
AAAQOs when the FNO was considered by itself. Exceedances of the hourly, daily and annual 
PM2.5 AAAQOs were predicted in the Application Case but these exceedances were due to the 
operations of other nearby industrial facilities. The contribution of the FNO to these exceedances 
was negligible. 

Q13.16 Performance Effectiveness of Process Systems 

Evaluate the performance effectiveness of the overall process systems identified in 13.2 and 13.3 to 
minimize the release of substances or meet improved efficiency in materials or energy use. Compare the 
performance to that of design predictions. Identify any failures and repairs or maintenance issues, 
particularly those required to improve reliability to reduce the release of substances. 

The systems discussed in Section Q13.2 have performed effectively over the last approval period 
in minimizing the release of substances. Where releases have occurred, rectification and 
mitigation were implemented. Other relevant information is found in Sections Q13.18 and Q13.19 
for wastewater and air process systems respectively. 
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Q13.17 Materials Storage - Performance Effectiveness and Reliability 

of Collection and Containment Systems 

Evaluate the performance effectiveness and reliability of the collections and containment systems 
identified in 13.5 and identify any failures and repairs or maintenance issues. Compare the performance 
to that of design predictions. 

A list of above ground storage tanks is provided in Table 1. The above ground storage tanks are 
previously referred to in Section Q13.5.1. Regular inspections of all of above ground storage tanks 
are conducted to identify potential leaks or corrosion. 

All inspections techniques and qualifications for inspections personnel are based on API 6531 code 
and are followed by Agrium personnel. 

Q13.18 Wastewater and Runoff - Performance Effectiveness and 
Reliability of Treatment and Release Systems 

Evaluate the performance effectiveness and reliability of the treatment and release systems identified in 
13.6 noting any variations from original design predictions, and identify any failures and repairs or 
maintenance issues. Compare the performance to that of design predictions 

As described in Section Q13.7, collected wastewater and runoff is either transferred to the ACRWT 
or discharged to the disposal well. No water is treated on site or discharged directly into the 
environment. 

Q13.19 Air Treatment and Control - Performance Effectiveness and 
Reliability of Pollution Control Systems 

Evaluate the performance effectiveness and reliability of the pollution control, treatment and release 
systems identified in 13.9 noting any variations from original design predictions, and identify any failures 
and repairs or maintenance issues. Compare the performance to that of design predictions. 

Air emission control has overall been proven to be effective and reliable. The annual compliance 
stack testing summary for the years 2007 to 2016 is presented in Appendix 9 while a list of air 
substances released over regulatory limits during the last approval period is provided in 
Appendix 10. 

1 API 653 - Tank Inspection, Repair, Alteration, and Reconstruction 
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Q14. OPERATION 

Agrium views the environmentally safe operation of its facilities as essential to the continued 
success of its business. Agrium operates in accordance with stringent internal standards and 
complies with all applicable provincial and federal legislation and regulations. Agrium’s operations 
meet or exceed industry “best practices” related to the production, distribution, storage and 
handling of our products. 

Manufacturing Management Systems 

Agrium’s internal processes function to identify, evaluate and address risks present in Agrium’s 
operations. Operational protocols applicable to all Agrium facilities are contained within Agrium’s 
Manufacturing Management Systems (MMS). The MMS are comprised of four sections which are 
a comprehensive set of standards related to various aspects of Agrium’s business, including; 

• Environment, Health, Safety and Security Management System (EMS), 

• Process Safety Management (PSM), 

• Engineering, and, 

• Operations and Maintenance. 

As part of the MMS, Agrium has implemented a comprehensive audit program. Audits include 
facility self-assessments and external audits. All MMS items are audited, at a minimum, every 
three years. Audits include evaluation of process safety, risk management, and Environment, 
Health and Safety regulatory compliance. The objective of these audits is to measure MMS 
implementation and performance, to ensure compliance with regulatory requirements and to 
identify and minimize risks. 

Agrium has a rigorous incident reporting and investigation process intended to identify factors 
which cause or contribute to risk and loss. In adopting this system, Agrium’s goal is to proactively 
implement corrective actions in order to prevent incidents from occurring. Agrium uses an 
electronic reporting system. This system is accessible to all employees for submitting and 
analyzing incidents of loss or potential loss. Based on those reports, Agrium investigates and 
reports upon all incidents of loss or potential loss, including injury, illness, material releases, loss of 
containment, property damage and production loss. 

Agrium has developed training processes designed to support personal health and safety, 
environmental performance, process safety, risk management and release prevention. Those 
training programs apply to a broad variety of the tasks performed by Agrium’s employees to 
ensure that the company’s stringent protocols are observed. Training programs are mandated for 
employees based on their role and may include; 
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• Environment, Health and Safety compliance, Emergency Medical Services training and Risk 

Management Auditor Training, Operator Progression training - including oral, written and 
practical training on process operations, and 

• Operator and Maintenance certifications/tickets as required by jurisdiction, including, for 
example, steam tickets and trade tickets (electrical, mechanical and welding). 

Further, Agrium standards also mandate; 

• company procedures are reviewed, at a minimum, every three years, 

• emergency operating procedures are reviewed annually, 

Q14.1 Changes in Substances of Concern during Last Approval Period 

For 14.2 through 14.4, regarding substance release or acceptance, identify changes in substances of 
concern during the last approval period.  

There have been no changes to substances of concern from the last approval period. There are 
also no foreseen changes to operations, processes, waste generation and/or handling at the 
Facility. 

Q14.2 Waste Handling and Acceptance 

For waste previously accepted or generated at this site, provide a summary of: 
• The nature of the waste (including designed hazardous waste) and any changes from waste 

types previously proposed. 
• The origin of the waste *i.e. in or out of the province), the sector (domestic, commercial or 

industrial); and 
• The quantity and duration of the storage onsite. 

A summary of the types and volumes of wastes produced at the Plant, and their associated 
recycling and disposal methods for this approval period is provided in Appendix 6.  

Q14.3 Wastewater and Runoff Treatment and Control 

For the previous approval period, using tables and time series plots, provide a summary of: 
• Volumes, rates and amounts of each waste water or runoff stream; and 
• Volumes, rates and amounts of each substance in each stream. 

As described in Section Q13.7, collected wastewater and runoff is either transferred to the ACRWT 
or discharged to the disposal well. No water is treated on site or discharged directly into the 
environment.  
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Q14.4 Air Treatment and Control 

For the previous approval period, using tables and time series plots, provide a summary of: 
• Volumes, rates, and amounts of each air emission stream including auxiliary or standby 

equipment; and 
• Volumes, rates, and amounts of each substance from each source. 

A summary of annual stack test results is shown in Appendix 9. The annual air emission inventory 
from the period 2007 to 2015 for National Pollutant Release Inventory (NPRI)-reportable emissions 
and greenhouse gases are presented in Appendix 10.  

Q14.5 Changes to Monitoring Equipment, Methods, Locations and 
Quality Control 

For 14.6 through 14.18 regarding monitoring, in addition to evaluating the monitoring effectiveness and 
reliability during the last approval period, identify changes to monitoring equipment, methods, locations, 
or quality control. 

Monitoring has been effective and reliable over the term of the current approval. Methods, 
locations and quality control have been unchanged over the approval period, while minor 
improvements have been made to laboratory and sampling equipment. The monitoring programs 
will be reviewed on an annual basis and any potential recommendations for improvement or 
changes are made as part of the annual reports submitted under the Approval. 

Q14.6 Evaluation of Waste Characterization Procedures 

Evaluate the plant or facility procedures for waste characterization for the ability to satisfy applicable 
standard methods. 

Agrium Fort Saskatchewan tracks and monitors all wastes generated on-site following procedures 
outlined in the Agrium Fort Saskatchewan Waste Management Manual. Waste generation is 
minimized. Reduction at the source is given first consideration. 

The Waste Management Manual is accessible by all employees through the corporate intranet 
computer system. This manual is maintained by the Waste Advisor and is reviewed on an annual 
basis. It details the site-specific waste handling procedures that are in place to meet both 
regulatory and corporate waste management requirements. 

The Environmental Waste Advisor is responsible for tracking all waste storage and disposal using 
a waste database. This database is comprised of a number of Waste Profiles that accurately 
categorize and track the various waste streams handled on-site. Profiles are set up to ensure 
wastes are properly identified, characterized and managed based on the composition of the waste, 
the hazard class and disposal considerations, and the source of the waste. This information is then 
used to compile the Annual Waste Report that is submitted to Alberta Environment on an annual 
basis that meets the requirements of Sections 4.3 of its current Operating Approval. 
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Q14.7 Performance of Collection and Storage Elements, and Leak 

Detection 

Describe and evaluate the monitoring to assess the performance of collection and storage elements, and 
any leak detection systems that has been used for each containment area or tanks identified in Section 
13.5. 

Agrium carries out regular inspections of storage tank, secondary containment, berms, liners, 
waste storage areas, lined ditches and other containment structures. All of these have been found 
to be in good condition. No incidents have occurred during the period of the last operating 
approval. 

Agrium conducts annual leak detection monitoring program of the wastewater treatment system 
(i.e. basins), which assesses the integrity of the primary liner system through the analysis of 
potential leakage in the leak detection systems and fluid collected within the basins at the Facility. 
This leak detection monitoring program has performed adequately over the last approval period in 
identifying concerns with the basins. 

Q14.8 Third Party Waste 

If the plant or facility continues to accept third-party waste, evaluate the procedures. 

Not applicable. No third party waste was accepted at the Facility under the current approval and 
there are no plans to accept third party waste going forward. 

Q14.9 Identification, Control, Management, Monitoring and Reporting 
on Substance Release to Groundwater 

In addition to the monitoring programs referenced in 14.7 and 14.8, evaluate the effectiveness of other 
programs in identifying, controlling, managing, monitoring and reporting on points of known and potential 
substance release to the groundwater. 

The groundwater monitoring program and analytical parameters of concern are outlined in Section 
Q12.7. There are no additional groundwater programs at the facility. 
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Q14.10 Release Monitoring Systems from Other Media to Soil 

Evaluate other release monitoring systems from other media to soil, such as: 
• Air deposition, such as acid deposition (if any monitoring has been completed under the Air 

Monitoring Directive, provide a summary of the results); and 
• Groundwater discharge. 

There are no other release monitoring programs from other media to soil. Soil monitoring results 
are summarized in Section Q12.4.3. 

Q14.11 Groundwater Monitoring  

Further to 14.9, provide the rationale for why groundwater monitoring will not be conducted if the facility 
is not listed in Appendix B or required by the previous approval. 

Not applicable, groundwater monitoring will continue to be conducted. A review of the Fort 
Saskatchewan groundwater monitoring program and a proposal for future groundwater monitoring 
is provided in Appendix 3. Groundwater quality monitoring will continue to be completed on an 
annual or semi-annual basis. All monitoring results for the calendar year will continue to be 
submitted in the Biennial Groundwater Monitoring Reports. 

Q14.12 Performance of Treatment, Reuse and Wastewater Minimization 
Elements Identified in Q13.6 

Describe and evaluate monitoring for performance of the treatment, reuse, and wastewater minimization 
elements identified in 13.6. 

As described previously, wastewater is not treated at the Facility. 

Q14.13 Wastewater Characterization 

Describe and assess the frequency of periodic wastewater characterization for its adequacy to identify 
changes in each stream. 

Wastewater is not treated nor discharged into the environment and therefore periodic 
characterization is not completed at the Facility. 

Q14.14 Description and Evaluation of Monitoring Locations and 
Monitoring and Assessment for Release of Treated Wastewater 

Identify, describe and evaluate monitoring locations, and the monitoring and assessment systems for the 
release of treated wastewater (quality, quantity (rates/volumes/amounts) and whole effluent toxicity), 
identified in 12.8, 13.6 and 13.18. 

Not applicable. Wastewater is neither treated nor released from the facility. Management of 
wastewater and runoff was previously described in Sections Q14.3. 
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Q14.15 Monitoring of Treatment and Control Equipment Systems for Air 

Substance Release 

Describe and evaluate monitoring systems for performance of the treatment and control equipment 
(source) systems for air substance releases identified in 12.3, 13.9 through 13.14, 13.16 and 13.19 

The Agrium Fort Saskatchewan facility monitors air emissions to ensure compliance with the 
Approval air emission limits. 

Agrium maintains a comprehensive analytical and sampling capability to monitor our 
environmental performance indicators, including, but not limited to point source testing, fugitive 
emission testing, and ambient air quality monitoring. Agrium’s Redwater environmental lab is 
CAEAL accredited and manages the routine and non-routine environmental source emission 
monitoring requirements at the Fort Saskatchewan facility.  

Agrium personnel may also conduct off-site ambient air quality monitoring during start-up or 
shutdowns. This capability provides Agrium with the ability to respond to environmental concerns 
in a timely and effective manner. 

Annual compliance stack testing is completed on all sources as specified in the Operating 
Approval. The results of these tests are also used to establish unit operating guidelines to ensure 
the units are operated within environmental guidelines on a day-to-day basis. Compliance stack 
tests are conducted by fully qualified individuals in accordance with Alberta Environment’s Alberta 
Stack Sampling Code (1995)2, and the Methods Manual for Chemical Analysis of Atmospheric 
Pollutants (1993)3. 

The monitored Agrium Fort Saskatchewan air emission sources and their respective monitoring 
parameters and testing requirements are listed in Table O. 

Ambient air quality is monitored by the Fort Air Partnership and was previously described in 
Section Q12.3.  

 

2 Alberta Stack Sampling Code, Publication Number: REF.89 ISBN: 0-7732-1406-2, 1995. 
3 Methods Manual for Chemical Analysis of Atmospheric Pollutants, 4th Edition. 1993. Alberta Environmental 
Centre, Vegreville, AB. AECV93-M1. 
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Table O Agrium Fort Saskatchewan – Air Emission Point Source Monitoring General 

Information 

Source 
Identification 

Parameters 
Monitored 

Continuous 
or Manual 

Monitoring 
Equipment 

Make & Type 

Monitoring 
Method If Manual 

Ammonia Process Unit 

Primary Reformer 
Stack 

Oxides of Nitrogen Manual 
Manual Stack 

Test 
Equipment 

Methods 1, 2, 3, 4 
and 7A4 and 

Method 415155. 

Urea Process Unit  

Main Stack 
(ST-101) 

Free Ammonia 
Manual 

Manual Stack 
Test 

Equipment 

Methods 1, 2, 3, 4, 
and 520 and 

Method 4151521 Particulate Matter 

Q14.16 Maintenance and Quality Management for Release Monitoring 
and Performance Evaluation related to Q14.14 and Q14.15 

Describe the maintenance and quality management (operating procedures) used for release monitoring 
and performance evaluation identified in 14.14 and 14.15. 

Agrium has established standard operating procedures and practices for all our units, with specific 
reference to environmental emissions control requirements. A training program (initial and 
refresher) ensures that all operating personal are aware of, and comply with, the defined 
procedures and practices for the operation of our units so that they are operated in compliance 
with all regulatory and other established environmental limits. 

Online instrumentation continuously measures key environmental performance indicators. These 
instruments are checked frequently for accuracy as appropriate, to ensure the integrity of these 
measurements. The online indicators are alarmed to ensure a timely response to an exceedance 
of set target values. Other parameters are checked manually by operations as appropriate, where 
online indication is not possible. Operations will react immediately to any indication of a potential 
environmental performance issue or exceedance of a target value to return the unit to a typical 

4 Alberta Stack Sampling Code, Publication Number: REF.89 ISBN: 0-7732-1406-2, 1995. 
5 Methods Manual for Chemical Analysis of Atmospheric Pollutants, 4th Edition. 1993. Alberta Environmental 
Centre, Vegreville, AB. AECV93-M1. 
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operating status. The response to an exceedance of an environmental target value can vary from 
minor operational adjustments to immediate initiation of a unit shutdown. 

Operational control parameters include, but are not limited to: 

1. scrubber change in pressure (Delta P) 
2. stack temperatures 
3. emission concentrations 
4. process chemical concentrations 
5. scrubber fan flows 
6. valve position 

Q14.17 Effectiveness of Ambient Monitoring of Receiving Environment 

In relation to releases identified in 14.14, describe and evaluate the effectiveness of ambient monitoring 
of the receiving environment (e.g., watercourse) and operating procedures in meeting applicable 
ambient environmental requirements 

No ambient monitoring of surrounding watercourses is conducted (refer to Section Q11.1). As 
described in Section Q13.7, no water is treated on site or discharged directly into the environment.  

Q14.18 Effectiveness of Ambient Air Monitoring  

Describe and evaluate the effectiveness of proposed ambient air-monitoring network and associated 
operating procedures to meet approval requirements 

Agrium is not proposing its own separate ambient air monitoring network. Agrium supports the 
regional ambient air monitoring network through its membership fees to the NCIA which provides 
funding to FAP. Agrium also actively participates and contributes expertise to FAP as a member of 
the technical working group and the Board of Directors. Details of the Ambient Air Monitoring 
Program are outlined in Section Q12.3. Any changes to the ambient air monitoring system would 
be put forward by the FAP in their yearly monitoring plan under the section ‘Planned Changes to 
the Network’. 

Q14.19 Joint Delivery of Monitoring 

For monitoring identified in 14.17 and 14.18, if this monitoring is proposed to be jointly delivered, identify 
the agency or group that will be performing the work (e.g., an airshed zone). 

The Fort Air Partnership monitors the ambient air quality in the region using continuous air 
monitoring stations and passive monitoring locations and is described in more detail in 
Section Q12.3. There are no changes in the facility’s obligations to FAP.  
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Q14.20 Confirmation of Record Keeping Procedures 

Confirm and update the record keeping procedures to maintain copies of the application and 
correspondence with Alberta Environment and Parks. 

All correspondence between Agrium and the regulators have been maintained as outlined in 
Section 2.2 of the Approval 20477-01-00 (Appendix 1). Environmental reports and records are 
stored on site; reports are also stored on the Agrium network. 

Q14.21 Changes to Plans for Record Keeping or Reporting 

For 14.22 through 14.27 regarding plans, identify changes to plans for record keeping or reporting 
systems in addition to evaluating their effectiveness and reliability during the last approval period. 

No changes to plans for record keeping or reporting systems are planned and will continue to be 
followed as outlined in Approval 20477-01-00. 

Q14.22 Record Keeping Procedures and Requirements for Monitoring 
Systems 

For the identified monitoring systems describe and evaluate record keeping procedures and requirements. 

No changes to plans for record keeping procedures or requirements for monitoring systems are 
planned and will continue to be followed as outlined previously. 

In accordance with current approval requirements and corporate document retention policies, all 
submitted regulatory reports, correspondence and laboratory analyses are maintained for a 
minimum of ten years. Electronic copies of reports and regulatory correspondence are maintained 
on local servers that are backed up to an off-site location. Paper copies of reports are either filed 
on-site or retained at an off-site file storage service provider. 

All analytical reports are provided by accredited third party laboratories and all sample reports 
include: 

• the place, date, and time of sampling; 

• the dates the analyses were performed; 

• the analytical techniques, methods or procedures used in the analyses; 

• the names of persons who collected and analyzed each sample; and 

• the results of the analyses. 

Raw data, field data, and equipment maintenance information associated with ambient air monitoring 
systems are maintained by Fort Air Partnership Inc. in accordance with the AMD and WSP’s Quality 
Assurance Plan. Raw and validated data are located on WSP’s database for the life of the monitoring 
program. Validated data is submitted in monthly reports by the end of the month following the month 
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the data was collected and is retained by Agrium. Field documentation, including logs and laboratory 
sheets, daily summaries, equipment audit results, calibration results, quality control checks, and 
records of procedures and maintenance performed are maintained and stored by WSP for a period 
of 10 years. 

Q14.23 Reporting Procedures for Monitoring Systems 

For the identified monitoring systems describe and evaluate reporting procedures. 

Reporting is completed as stated in the current approval and is summarized in Table P. 

Table P Reporting Summary 

Report Frequency Due Date 

Ambient Air 
Monitoring Report Annual March 31 of the year following the year in which the 

information was collected 

Stack Test Reports – 
ammonia reformer and 
urea granulation 

Annual 
Month after survey is done 

Ross Creek Monitoring 
Report Annual March 31 of the year following the year in which the 

information was collected 

Waste Management 
Summary Report Annual March 31 of the year following the year in which the 

information was collected. 

Groundwater Monitoring 
Summary Report Biennial March 31 of even numbered years following the two 

years in which the information was collected 

Soil Monitoring Program 
Report 

Every five 
years 

December 2011 and December 2016. 

Phosphogypsum Stack 
Reclamation Report Twice March 2012 and March 2016 

Q14.24 Spill Response and Reporting Plan  

Confirm the use of and evaluate the effectiveness of the spill response and reporting plan for the plant or 
facility. 

Agrium has detailed and effective emergency response and spill response procedures in place for 
the Fort Saskatchwan Facility.  
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Emergency Response Plans 

The purpose of an emergency response plan is to ensure that the key elements of people, plans 
and equipment all contribute to a timely resolution of an incident. Prompt effective emergency 
response reduces the impact of natural or man made incidents. Response equipment, evacuation 
procedures, action plans and training programs must be established prior to an incident occurring. 

The objectives of the Agrium Emergency Response Manual are to describe the Agrium emergency 
response philosophy, define the roles and responsibilities of designated personnel during an 
emergency, identify the reporting sequence, provide emergency response contact lists, outline 
emergency response procedures for the site and neighboring community, and provide references 
to related information available through the company. 

The Emergency Response Advisor reviews and updates the Emergency Response Manual 
annually. This manual is available to local authorities and municipal agencies upon request. 

The Agrium Fort Saskatchewan facility provides its workforce with the equipment and training to 
effectively resolve any unplanned events onsite and to minimize the impact to our employees, the 
community and the environment. The Emergency Response Team consists of approximately 
20 trained field personnel and 15 management support employees. The equipment consists of 
1 industrial foam pumper truck, 1 incident command/rescue vehicle, and 1 dry chemical 
extinguisher truck. 

The Site Emergency Response Teams receive 40 hours of training annually. The training includes 
incident command, flammable liquid and gas fires, hazardous materials response, ammonia 
vapour suppression techniques, personal protective equipment, CPR, First Aid, and confined 
space and elevated rescues. 

The Agrium Fort Saskatchewan facility has a simulation program that tests its emergency response 
capability - people skills, equipment, and responsiveness. The results are reported to management 
and improvements are made where required. Through simulation exercises, alarm systems and 
response capability within our plant site fence line are tested. Simulations may include interaction 
with local agencies such as fire and police. 

In the event of a product transportation incident, the Fort Saskatchewan facility would activate the 
Transportation Emergency Response Team by calling the Agrium Incident Response Centre at 1-
800-792-8311. Members of the Transportation Emergency Response Team are certified to NFPA 
472 Hazardous Materials Technician standards and receive training on government regulations, 
incident command, gas testing, breathing apparatus operations, encapsulated suit operation, 
ammonia vapour suppression techniques, dispersion modeling, depressurization, repair of trucks 
and rail cars and transfer of anhydrous ammonia and other TDG regulated products. 
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Emergency Spill Response Program 

The purpose of the Emergency Spill Response Manuals are to provide the necessary information 
for emergency response by operations and/or the emergency response team to safely and 
effectively control any incident on site that involves a product stored in containers with a storage 
volume of 1,000 litres or more at atmospheric pressure. The information contained within these 
manuals enhances the ability of operations and the emergency response team to minimize the 
impact on the environment and people as a result of a tank failure or a spill.  

The objectives of the emergency spill response program are to outline a plan of action in the event 
of a spill as a result of a tank or piping failure and to provide the necessary information on how to 
minimize the impact of a spill on the environment and people. The Emergency Response Advisor 
reviews the Emergency Spill Response Plan annually.  

Q14.25 Operating and Maintenance Procedures for Storage, Treatment 
and Monitoring Systems for Wastewater, Runoff and Sludge 

Confirm the use of and evaluate the performance of operating and maintenance procedures for storage, 
treatment, and monitoring systems related to wastewater, runoff, and sludge. 

No changes to the operating and maintenance procedures are scheduled. As described in 
Section Q13.7, collected wastewater and runoff is either transferred to the ACRWT or discharged 
to the disposal well. No water is treated on site or discharged directly into the environment.  

Q14.26 Air Emission Control Maintenance and Repair 

Confirm the use of and evaluate the performance of the air emission control equipment maintenance 
surveillance and repair schedules 

Air emission control equipment as described in Section Q13.9, has been effective at controlling 
emissions during the term of the current approval. The process monitoring of applicable 
parameters determines the maintenance schedule and the production unit is shutdown if required 
to make repairs.  

Q14.27 Protection of Soil Storage Locations  

For soil storage locations, evaluate on-going protection approaches for contamination and erosion 
prevention. 

The Facility has no soil storage locations. 
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Q14.28 Operator Certification 

If operator certification is required by the legislation for an activity taking place on the site (e.g., landfill 
operator) or by an industry standard, provide evidence how that requirement is met. 

The Facility includes a first class power plant and therefore has a number of positions that require 
certification as per the Power Engineers Regulation 85/2003 under the provincial Safety Codes 
Act. The Chief Power Engineer at FNO is responsible for ensuring these positions are staffed with 
qualified personnel. He maintains a data base of all Power Engineers on site which includes ABSA 
A-#, Certificate level, Certificate # and date of expiry. 
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Q15. APPROVAL CONDITION REVIEW AND MODIFICATIONS 
PROPOSAL (Q15.1 TO Q15.4) 

Agrium is requesting the following modifications (Table Q) to the FNO EPEA approval to better 
reflect operating conditions and to incorporate knowledge gained since the Facility was 
commissioned. 

Table Q Proposed Modifications to Operating Approval 

Proposed Modification Justification 

Remove requirement for soil management 
proposals and reports 

FNO soil quality remains consistent between 
monitoring programs and shows only minor 
exceedances of plant nutrients and Ni. No soil 
management is therefore conducted or required 
while FNO remains operating. 

Remove requirement for PG Stack Reclamation 
Research 

Reclamation research has been conducted for 
12 years and methods have been optimized. 

Adjust groundwater monitoring program per 
recommendations in groundwater monitoring 
program review (Appendix 3) 

Focus monitoring efforts on changes in 
groundwater conditions due to known impacts. 

Update approval clause 4.14 regarding the flare 
stack. Replace the phrase “automatic pilot 
ignition system” with “infrared flame detection 
system.”  

Although the flare is continuously operated, the 
pilot ignition system is not automatic. 

Q15.1 Alternatives in Facility Process to Optimize Efficiency 

Describe any alternatives examined in the overall plant or facility processes to optimize efficiency and 
minimize anticipated substance releases or energy or water consumption and criteria used in selection. 
Include supporting mass or energy balances. 

Agrium continuously reviews the Facility processes to optimize efficiency and at this time there are 
no planned changes. Several upgrades have taken place during the term of the current approval 
which have increased the efficiency of the Facility (Section Q13.1). 
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Q15.2 Minimize Surface Disturbance 

If operation requires repeated surface disturbances, describe how the footprint on the land will be 
minimized during continued development (e.g., shared infrastructure and right-of ways, and /or 
collaborative land management practices, especially on the boundary of the site). 

There are no plans for development outside the current footprint.  

Q15.3 Changes to Waste Accepted at the Site 

Identify any proposed changes to waste to be accepted at this site. 

No 3rd party wastes are accepted at the Facility. 

Q15.4 New Substances Generated 

Identify any new substances over the previous approval period that are generated in a typical operating 
day at the plant or facility, and assess new substances of concern. 

There were no new substances generated at the Facility during the term of the current approval 
and none anticipated in the future. 

Q15.5 Wastewater and Runoff Treatment and Control 

Assess, using approaches outlined in Part 1, the suitability and capacity of any proposed changes to 
treatment and release control systems for any new substances or changed characteristics from original 
design, for the chosen disposal alternative. 

There are no proposed changes to the wastewater or runoff systems at the Facility. 

Q15.6 Air Treatment and Control 

Assess, using approaches in Part 1, the suitability and capacity of the proposed treatment and release 
control systems for any new substances or changed characteristics from original design to be directly or 
indirectly released to the air in a typical operating day at the plant or facility. 

There are no new substances or changed characteristics from the original design proposed at the 
Facility. 

Q15.7 Air Emission Modifications 

For air emissions, provide data, calculations, models, and reliable literature sources for each waste 
stream you propose to release for the associated release or disposal method. 

No new air emissions or air emission sources are planned for the Facility. Details about current air 
emissions can be found in Sections Q13.9 toQ13.15. 
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Q16. FINAL RECLAMATION PLAN  

This section describes the reclamation completed to date and when, how, and to what extent the 
Facility is going to be returned to equivalent land capability. The environmental risks or objectives 
which must be addressed during the Facility’s reclamation phase are discussed. 

Although there is currently no intent to decommission the Facility, Agrium has a conceptual 
reclamation plan and has reclaimed two gypsum stacks and a historical holding pond over the 
period of the last operating approval. 

Conceptually, reclamation will incorporate post-development land uses that will be determined 
through public consultation and recommendations from stakeholders including representatives of 
the municipality and regulators. While the following sections describe how the Facility will be 
restored to equivalent land capability, Agrium is proposing to reclaim the landscape to a standard 
suitable for industrial land use if it is determined at the time of decommissioning that industrial land 
use suitability is most appropriate. 

As much as possible Agrium is prepared to restore equivalent land capability per AEP 
requirements. The presence of the phosphogypsum stacks may result in differences in final 
landscape and vegetation communities from pre-existing conditions, thereby providing 
opportunities for new land uses following reclamation.  

In general, the following actions will be implemented on the main plant site: 

• Remove all infrastructure and plant site components 

• Subsurface infrastructure such as sanitary sewers, water main, electrical conduits and storm 
sewers will be abandoned in-place and stabilized (grout injected) so as to limit environmental 
disturbance 

• Drain ponds and remove liners 

• Remediate any contaminated soil. If plant nutrients are the only ‘contaminants’, it is proposed 
that the soil would be farmed in place for a year or more to deplete the nutrient content to 
acceptable levels 

• Contour the land to promote positive drainage and conformity with the adjoining landscape 

• Deep rip or sub-soil any compacted subgrades 

• Replace topsoil as necessary and revegetate according to the final land use plan 

Although Agrium has never produced phosphate fertilizer at the Facility, the site contains 
phosphogypsum stacks and a number of ponds that once belonged to the previous site owner 
Sherritt Gordon, who ceased production of phosphate fertilizer production in 1991.  
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Since 2006, Agrium has been conducting phosphogypsum reclamation research with the 
University of Alberta to determine the best way to reclaim phosphogypsum stacks. For the first 
eight years of the university research program, the focus was on investigating parameters related 
to determining the optimal soil depth for stack closure. The research results indicated that a depth 
of 8 to 15 cm of soil was more than adequate for growing healthy vegetation, minimizing or 
eliminating run-off and infiltration of water, reducing any exposure to radon or gamma radiation 
and creating an aesthetically pleasing gypsum stack.  

Research since 2013 has shown that incorporating soil into phosphogypsum is an improved 
approach to gypsum stack reclamation. In a greenhouse experiment, results showed that mixing 
soil into phosphogypsum (or vice versa) grew greater and healthier vegetation than vegetation 
growing in either soil or phosphogypsum alone. Field trials show that the incorporation of 8 to 
15 cm of soil into phosphogypsum creates a very favourable growing environment for many types 
of vegetation and allows the establishment of deeper rooted species such as trees. This is likely 
due to the improved physical and chemical conditions such as better soil tilth and water holding 
capacity, improved soil nutrient concentrations and removal of shallow hardpans which would limit 
rooting ability.  

As described in Section Q16.3, an inactive holding pond and two phosphogypsum stacks at the 
FNO Facility have been reclaimed using methods developed from the research findings. 
Conceptually, Agrium will close the remaining phosphogypsum stacks and historical ponds using 
the same methods, i.e. contouring to promote run-off, incorporating 8 to 15 cm of soil into the 
gypsum surface and establishing concentrated woody biomass. 

Q16.1 Reclamation of Landform, Drainage and Water Courses 

Confirm or update the description of the proposed reclamation of landform, drainage, and 
watercourse(s). 

As part of the reclamation activities, the landscape of the main part of the Facility will be 
re-contoured to match the surrounding area. The phosphogypsum stacks will be contoured to 
promote rainfall runoff and minimize ponding of water.  

Q16.2 Soil Handling Plan 

Confirm or update the plan for replacing reclaimed soil and highlight its ability to meet with current 
applicable approaches. 

The objective of the soil replacement plan is to reconstruct soils on the main part of the Facility, at 
a minimum, to an equivalent pre-disturbance land capability. Agrium will review the end land use 
options and develop a suitable strategy consistent with regulatory requirements. The availability of 
topsoil and subsoil materials at the Facility will be assessed during the reclamation planning 
phase. Agrium intends to minimize the volume of materials requiring import to the Facility. 
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Q16.3 Re-vegetation Plan 

Confirm or update the plan for re-vegetating the site and highlight its ability to meet with current 
applicable approaches. 

Revegetation methods will be determined at the time of reclamation planning in light of materials, 
technologies and guidelines at that time. The Facility will be re-vegetated with appropriate species 
following re-contouring, topsoil replacement and site preparation. Final land use, and therefore 
re-vegetation, will be determined after consultation with, local stakeholders and regulators. 
Facility-specific re-vegetation plans will then be designed based on baseline vegetation, 
surrounding vegetation, and disturbance type. 

Seed and stock for grasses, legumes, trees and shrubs will also be obtained from local sources, 
whenever practical. Legume seed will be inoculated with nitrogen-fixing bacteria to enhance 
nitrogen availability. 

The control of vegetation associated with the Facility will be through mechanical means, wherever 
practical. Selective non-residual herbicides may be used for weed control. Only qualified personnel 
operating in accordance with the Pesticide (Ministerial) Regulation, AR 43/97 will apply herbicides. 

Q16.4 Wastewater Releases During Reclamation 

For releases of wastewater and runoff during and after the reclamation phase, update the following, as 
appropriate. 

Since reclamation will be undertaken following Facility decommissioning and all equipment and 
chemicals will be removed from the Facility, issues with wastewater releases during reclamation 
are not expected. 

Q16.5 Reclamation Waste Management 

Confirm or update the description of how all wastes generated during reclamation will be managed. 

The Facility will use suitable disposal and recycling facilities, subject to regulatory requirements 
current at the time. Types, quantities and disposal/recycling facilities will be determined at the time 
of reclamation planning.  

Q16.6 Control of Dust, Odours, Contaminants and Noise 

Confirm or update the description of how dust, odours, contaminants, and noise will be controlled and 
monitored to protect offsite neighbours. 

Dust, odours, contaminants and noise will be managed in accordance with best practices and in 
consultation with stakeholders and regulators when a Final Reclamation Plan is developed. 
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Q16.7 Remedial Treatment of Vapours 

Confirm or update the description of how vapours from any remedial treatment systems will be controlled 
and monitored. 

It is not anticipated that a remedial treatment system will be required for the Facility. At the time of 
decommissioning, if a remedial treatment system is required or has been previously 
commissioned, Agrium will work with provincial regulators to discuss the need for any remedial 
treatment of vapours. 

Q16.8 Existing and Planned Infrastructure for Environmental 
Monitoring during Remediation 

Update the location of existing and planned infrastructure for environmental monitoring during 
reclamation 

Environmental monitoring requirements, as well as its infrastructure, will be determined at the time 
of reclamation planning.  

Q16.9 Stakeholder Involvement 
Confirm or update the description of stakeholder involvement, including who will be involved, at what 
point, and in what manner. 

Agrium will implement a stakeholder engagement program at the time of reclamation planning. 
Agrium will consult on the scope of this program with municipal and provincial regulators, in 
accordance with the regulatory requirements in effect at that time.  
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Q16.10 Contact Information 

Provide the contact information and means for which questions or concerns may be directed to the 
facility prior to, and during, reclamation activities. 

The regulatory contact for the reclamation program is: 

Name: Connie Nichol, Ph.D 

Address: Agrium Wholesale 

  11751 River Road 

  Fort Saskatchewan, Alberta 

  T8L 4J1 

Phone:  (780) 998 6659 

Email:  connie.nichol@agrium.com 

Q16.11 Engineered Watercourses 

Describe and assess the effectiveness of any new alternatives for any proposed “engineered” 
watercourses (e.g., streams, lakes, wetlands). 

There are no engineered watercourses at the Facility nor are there any planned during 
reclamation. 

Q16.12 Effects of Reclamation and Contouring on Watercourses 

Update the evaluation of the short and long-term effects of reclamation and re-contouring to 
watercourses. 

There are no watercourses within the Facility or directly adjacent to the Facility that would be 
impacted by reclamation activities. 

Q16.13 Reclaimed Land to Date 

Provide a plan that shows the footprint of reclaimed land to date. 

During the period of the last operating approval, Agrium has reclaimed several of the historical 
phosphate fertilizer assets at the Facility. The footprint of the reclaimed land (Figure 13) and some 
aerial photographs of the reclaimed gypsum stacks are shown in Figures 16 and 17.  

In 2013, Agrium reclaimed a 10,000 m2 inactive holding pond adjacent to the gypsum stacks by 
filling it with phosphogypsum, covering with 8 to 15 cm of soil and mixing the soil into the gypsum 
for seedbed preparation. The site was subsequently vegetated with a variety of grass and tree 
species in collaboration with the University of Alberta and the Canadian Forest Service. Vegetation 
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growth of all species was extremely successful and the site is the focus of a University of Alberta 
MSc research project which is expected to finish early in 2018. An aerial photograph of the holding 
pond area is shown in Figure 14 and a photograph of typical tree growth on the pond is shown in 
Figure 15. 

In 2015, phosphogypsum stacks #3 and #4 were reclaimed by contouring, covering with 8 to 
15 cm of soil and integrating the soil into the gypsum for seedbed preparation. The stacks were 
initially vegetated with grasses, but the grass was largely replaced by woody species in 2016 and 
2017. Aerial photographs of the two gypsum stacks are shown in Figures 16 and 17. Over 
20,000 trees, primarily hybrid poplar with some white spruce and willow, have been planted on 
these gypsum stacks in the last two years in cooperation with the Canadian Forest Service. The 
trees are expected to close canopy in approximately three years.  

Q16.14 Reclamation Methods Performance Effectiveness 

Evaluate the performance effectiveness of the reclamation methods and control systems in 16.14, noting 
any variations from original plans and approvals for these changes. Identify any failures or changes to 
respond to issues. 

This approach to gypsum stack reclamation has proven to be environmentally protective and 
aesthetically appealing. Sampling and analysis indicate that the vegetation is growing vigorously 
and there is no uptake of radium, fluoride or trace metals. The concentrated woody biomass is 
expected to phytoremediate any excess moisture or nutrients in the substrate, and will increase 
carbon sequestration to help in combatting climate change. 

Q16.15 Current Reclamation Footprint 

Update the plan that shows the footprint of disturbed land, presenting each proposed reclamation 
footprint section, and highlighting its phase of reclamation. Note: on large sites it can be helpful to divide 
the site into different geographic areas and undertake a phased approach. 

The Facility has no further plans for further progressive reclamation.  

Q16.16 Reclamation Timeline 

Provide an approximate timeline for each future phase of reclamation and note any changes from those 
previously proposed.  

The Facility has no further plans for further progressive reclamation. 

Q16.17 Changes to Reclamation Plan 

For 16.19 through 16.22 regarding progressive reclamation, identify proposed changes to equipment, 
methods, or end points from the previous Progressive Reclamation Plan. 

The Facility has no further plans for further progressive reclamation. 
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Q16.18 Cumulative Impact Reduction 

Update how progressive reclamation will be maximized to reduce cumulative impact to the site, adjacent 
lands, and other associated environmental media. 

As indicated above, the Facility will be completely reclaimed following decommissioning and there 
are no plans for any further progressive reclamation. 

Q16.19 Reclamation Materials Salvage 

Confirm or update how reclamation materials will be salvaged and handled during progressive 
reclamation and highlight the ability to meet with current applicable approaches. 

Not applicable, the Facility will not be progressively reclaimed. 

Q16.20 Reclamation Materials Storage 

Confirm or update how reclamation materials will be stored and highlight the ability to meet with current 
applicable approaches 

Not applicable, the Facility will not be progressively reclaimed. 

Q16.21 Progressive Reclamation 

Address 16.1 to 16.13 for progressive reclamation 

As indicated above, the Facility will be completely reclaimed following decommissioning and there 
are no plans for any further progressive reclamation. 
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Table 1 
Agrium Fort Saskatchewan above Ground Storage Tank Inventory Listing 

 

Tank 
Location1 Tank Description Contents Stored 

Tank 
Diameter 

(m) 

Tank 
Capacity 

(m3) 
Tank Material 

Type of 
Atmospheric 

Tank 

Absolute Vapour 
Pressure of 

Contents (kpa) 
Type of Vents 

Vapour 
Recovery 
System 

Secondary 
Containment 

Corrosion 
Protection 

Leak 
Detection 

Ammonia Process Unit 

T1 114-F Selexol 
Storage Tank Selexol 7.3 410 Carbon Steel Vertical Fixed 

Roof Tank <1 Atmospheric No 
Concrete pad with 
concrete berm and 
containment sump 

Regular 
Inspections Inspection 

T2 125-F Selexol Vent 
Separator Selexol 3.04 66.3 Carbon Steel Vertical Fixed 

Roof Tank <1 Atmospheric No 
Concrete pad with 
concrete berm and 
containment sump 

Regular 
Inspections Inspection 

T3 
129-F Batch Trench 

Water/Selexol 
Dehydrator 

Selexol 2.4 11.4 316 Stainless 
Steel 

Vertical Fixed 
Roof Tank <1 Atmospheric No 

Concrete pad with 
concrete berm and 
containment sump 

Regular 
Inspections Inspection 

T4 2212-F Waste Oil 
Storage Tank Waste Oil 1.9 x 1.25 1.1 Carbon Steel 

Horizontal 
Rectangular 

Tank 
<1 Atmospheric No Double walled tank Regular 

Inspections 
Interstitial 
Inspection 

Urea Process Unit 

T5 TK-101 Urea 
Storage Tank Urea melt (70-75%) 9.8 455.8 

304L 
stainless 

steel 

Vertical Fixed 
Roof Tank 42 

Vents to Main 
Stack / Vacuum 

Breaker 

Condenser 
E-143 

Concrete pad with 
concrete berm and 
containment sump 

Regular 
Inspections Inspection 

T6 
TK-102 Aqua 

Ammonia Storage 
Tank 

Aqua ammonia 7.3 256.4 
304L 

stainless 
steel 

Vertical Fixed 
Roof Tank 

~69 kPa @ 
37°C 

Vents to Main 
Stack / Vacuum 

Breaker 

Condenser 
E-143 

Concrete pad with 
concrete berm and 
containment sump 

Regular 
Inspections Inspection 

T7 
TK-201 Urea 

Formaldehyde 
Storage Tank 

UF-85 concentrate 
(urea formaldehyde 

blend) 
6.3 201.1 

304L 
stainless 

steel 

Vertical Fixed 
Roof Tank 5 kPa @ 39°C Atmospheric No 

Concrete pad with 
concrete berm and 
containment sump 

Regular 
Inspections Inspection 

T8 TK-202 Scrubber 
Circulation Tank 

Dilute urea solution 
(30-40%) 2.4 10.0 

304L 
stainless 

steel 

Vertical Fixed 
Roof Tank 7 Atmospheric No 

Concrete pad with 
concrete berm and 
containment sump 

Regular 
Inspections Inspection 

T9 2213-F Waste Oil 
Storage Tank Waste Oil 1.9 x 1.25 1.1 Carbon Steel 

Horizontal 
Rectangular 

Tank 
<1 Atmospheric No Double walled tank Regular 

Inspections 
Interstitial 
Inspection 
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Table 1 
Agrium Fort Saskatchewan above Ground Storage Tank Inventory Listing 

 

Tank 
Location1 Tank Description Contents Stored 

Tank 
Diameter 

(m) 

Tank 
Capacity 

(m3) 
Tank Material 

Type of 
Atmospheric 

Tank 

Absolute Vapour 
Pressure of 

Contents (kpa) 
Type of Vents 

Vapour 
Recovery 
System 

Secondary 
Containment 

Corrosion 
Protection 

Leak 
Detection 

Utilities Systems 

T10 Diesel Refueling 
Storage Tank Diesel 1.32 1.3 Carbon Steel Horizontal 

Cylindrical Tank 4 kPa @38oC Atmospheric No 
Double walled tank 

and concrete 
containment 

Regular 
Inspections 

Interstitial 
Inspection 

T11 Gasoline Refueling 
Storage Tank Gasoline 1.32 1.3 Carbon Steel Horizontal 

Cylindrical Tank 
37 to 63 kPa @ 

20oC Atmospheric No 
Double walled tank 

and concrete 
containment 

Regular 
Inspections 

Interstitial 
Inspection 

Loadout & Storage Operations 

T12 
2101-F Anhydrous 
Ammonia Storage 

Tank 
Anhydrous Ammonia 62.20 70,500 Carbon Steel Vertical Fixed 

Roof Tank 
3.5 kPa @  

-34oC 

Atmospheric/ 
Vacuum 
Breaker 

Package 
Refrigeration 

Unit – 
Recovered 
vapours are 
condensed 

and returned 
to the tank 

Earthen berm Regular 
Inspections Inspection 

1 Refer to Figure 11 for tank locations. 
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Table 2 
Agrium Fort Saskatchewan Air Emission Point Sources 

 

Emission General Information Emission Typical Physical Characteristics Information 

Source 
Location1 Source Identification  Emission Continuous or Non-Continuous 

Emissions 
X  

Coordinate  
(m) 

Y 
Coordinate 

(m) 
Height of 
Stack (m) 

Inside 
Diameter of 
Stack (m) 

Temperature 
of Exhaust 
Stream (k) 2 

Exit Velocity of 
Exhaust Stream 

(m/s) 

Ammonia Process Unit 

A1 Primary Reformer Stack Oxides of Nitrogen, Carbon Monoxide, 
Carbon Dioxide, Particulate Matter Continuous 355209 5955267 36.6 3.4 445 17.6 

A2 Synthesis Start Up 
Heater Stack Products of Natural Gas Combustion Non-continuous –used only during unit 

start up 355314 5955303 11 1.3 N/A N/A 

A3 
Atmospheric Ammonia 

Storage Tank Flare 
Stack (2101-B) 

Products of Ammonia and Natural Gas 
Combustion 

Non-continuous –used only when 
package refrigeration unit is down or 

for over-pressure relief in the ammonia 
storage tank 

355245 5955030 13.7 0.41 727 7.4 

A4 Carbon Dioxide Stripper 
Vent 

Carbon Dioxide with trace Nitrogen, 
Hydrogen and Methane. Continuous 355306 5955273 49 0.76 290 N/A 

A5 Selexol Dehydrator Vent Steam with trace Carbon Dioxide and 
SelexolTM Vapour Continuous 355318 5955275 13.7 N/A 371 N/A 

A6 Excess Carbon Dioxide 
Vent Stack Carbon Dioxide Continuous, but dependent on urea 

production rate 355262 5955265 ~8 0.67 273 N/A 

A7 
Purge Gas Vent Stack 

(Vent Silencer) 
Hydrogen, Nitrogen, Methane, 

Ammonia 

Non-Continuous- used only during 
start up, shut down, or process upset 

conditions 
355266 5955261 ~5 0.3 310 N/A 

A8 Front End Vent Stack Steam, Hydrogen, Nitrogen, Methane, 
Carbon Monoxide, Carbon Dioxide 

Non-Continuous- used only during 
start up, shut down, or process upset 

conditions 
355213 5955249 50 1.68 N/A N/A 

A9 Back End Vent Stack Hydrogen, Nitrogen, Methane, 
Ammonia 

Non-Continuous- used only during 
start up, shut down, or process upset 

conditions 
355283 5955245 55 0.9 N/A N/A 

A10 PSA Vent Stack Hydrogen, Nitrogen, Methane, 
Ammonia 

Non-Continuous – used only in 
process upset conditions 355301 5955302 12 0.08 297 N/A 

A11 Degassifier Vent(s) 
Stack 

Steam, Hydrogen, Nitrogen, Methane, 
Carbon Dioxide 

Non-Continuous – used only in 102-F 
absorber feed gas separator drum 

355289 5955248 36 0.1 290 N/A 

 
December 2017 Agrium Products Inc. Page 1 
 



 
APPLICATION FOR RENEWAL OF EPEA APPROVAL NO. 20477-01-00 

FORT SASKATCHEWAN NITROGEN OPERATIONS 

 

Table 2 
Agrium Fort Saskatchewan Air Emission Point Sources 

 

Emission General Information Emission Typical Physical Characteristics Information 

Source 
Location1 Source Identification  Emission Continuous or Non-Continuous 

Emissions 
X  

Coordinate  
(m) 

Y 
Coordinate 

(m) 
Height of 
Stack (m) 

Inside 
Diameter of 
Stack (m) 

Temperature 
of Exhaust 
Stream (k) 2 

Exit Velocity of 
Exhaust Stream 

(m/s) 

overflow situations (very rare) 

A12 Selexol Vent Separator 
Stack 

Carbon Dioxide with trace Nitrogen, 
Hydrogen and Methane Continuous 355323 5955260 9.1 3.04 N/A N/A 

Urea Process Unit 

A13 
Main Stack 

(ST-101) 

Ammonia 

Particulate Matter 
Continuous 355269 5955112 67.1 2.7 324 23 

Utilities Systems 

A14 
Utilities Boiler Stack 

(2004-U) 
Products of Natural Gas Combustion Continuous 355217 5955190 30.2 1.5 352 7.1 

A15 Lime Silo Baghouse 
Exhaust (2003-UF1B) Particulate Matter 

Non-continuous – used only during silo 
loading (approx 1 to 2 times per 

month) 
355318 5955169 15.3 0.10 283 7.4 

A16 Gas Turbine Exhaust 
Stack 

Oxides of Nitrogen, Products of 
Natural Gas Combustion 

Non-continuous – currently not in 
service 355251 5955199 9.1 1.2 N/A N/A 

Loadout Operations 

A17 Ammonia Loadout 
Heater Exhaust (2108-L) Products of Natural Gas Combustion Non-continuous – used only if Urea 

Unit is not operating 355366 5955028 4.5 0.46 366 16.4 

A18 
Urea Loadout Dust 

Scrubber Exhaust (5001-
L) 

Particulate Matter Non-continuous – used only when 
loading urea 355367 5955309 9.1 0.41 283 18.3 

Notes: 
1 Refer to Figure 12 for Point Source Locations 
2 K denotes degrees Kelvin 
N/A - Not Available 
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TANK LEGEND 

Label Tank # Description  

T1 114-F Selexol Storage Tank 

T2 125-F Selexol Vent Separator 

T3 129-F Batch Trench Water/Selexol 
Dehydrator 

T4 2212-F Waste Oil Storage Tank 
T5 TK-101 Urea Storage Tank 
T6 TK-102 Aqua Ammonia Storage Tank 

T7 TK-201 Urea Formaldehyde Storage 
Tank 

T8 TK-202 Scrubber Circulation Tank 
T9 2213-F Waste Oil Storage Tank 

T10 
Diesel 

Storage 
Tank 

Diesel Refuelling Tank 

T11 
Gasoline 
Storage 

Tank 
Gasoline Refuelling Tank 

T12 2101-F Anhydrous Ammonia Storage 
Tank 
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AIR EMISSION SOURCES LEGEND 

Label Description 

A1 Primary Reformer Stack 
A2 Synthesis Start Up Heater Stack 

A3 Atmospheric Ammonia Storage Tank Flare 
Stack 

A4 Carbon Dioxide Stripper Vent 
A5 Selexol Dehydrator Vent 
A6 Excess Carbon Dioxide Vent Stack 
A7 Purge Gas Vent Stack (Vent Silencer) 

A8 Front End Vent Stack 
A9 Back End Vent Stack 
A10 PSA Vent Stack 
A11 Degassifier Vent(s) Stack 
A12 Selexol Vent Separator Stack 
A13 Main Stack (ST-101) 

A14 Utilities Boiler Stack (2004-U) 
A15 Lime Silo Baghouse Exhaust 
A16 Gas Turbine Exhaust Stack 
A17 Ammonia Loadout Heater Exhaust (2108-L) 

A18 Urea Loadout Dust Scrubber Exhaust 
(5001-L)  
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APPROVAL NO. 
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 …………………. 
 
 

TERMS AND CONDITIONS ATTACHED TO APPROVAL 
 
 
PART 1:  DEFINITIONS 

SECTION 1.1:  DEFINITIONS 

1.1.1 All definitions from the Act and the regulations apply except where expressly defined 
in this approval. 

1.1.2 In all PARTS of this approval: 

(a) "Act" means the Environmental Protection and Enhancement Act, R.S.A. 
2000, c.E-12, as amended; 

(b) "application" means the written submissions to the Director in respect of 
application number 005-20477 and any subsequent applications for 
amendments of approval number 20477-01-00; 

(c) "chemical" means any substance that is added or used as part of the 
treatment process;  

(d) "commence operation" means to start up the plant, process unit or equipment 
for the first time with the introduction of feed material, electrical or thermal 
energy and the simultaneous production of products for which the plant, 
process unit or equipment was designed excluding predetermined period of 
commissioning or testing; 

(e) "container" means any portable device in which a substance is kept, including 
but not limited to drums, barrels and pails which have a capacity greater than 
18 litres but less than 210 litres; 

(f) "day" means any sampling period of 24 consecutive hours unless otherwise 
specified; 

(g) "decommissioning" means the dismantling and decontamination of a plant 
undertaken subsequent to the termination or abandonment of any activity or 
any part of any activity regulated under the Act; 

(h) "decontamination" means the treatment or removal of substances from the 
plant and affected lands; 

(i) "Director" means an employee of the Government of Alberta designated as a 
Director under the Act; 
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(j) "dismantling" means the removal of buildings, structures, process and 
pollution abatement equipment, vessels, storage facilities, material handling 
facilities, railways, roadways, pipelines and any other installations that are 
being or have been used or held for or in connection with the plant; 

(k) "downtime" means the period of time when equipment is not effectively 
functioning due to breakdown, repair, calibration, servicing, maintenance or 
replacement of any of its components; 

(l) “Effluent Management System” means the various ponds which are operated 
by the Sherritt International Corporation Fort Saskatchewan plant that accept 
industrial wastewater effluent streams and industrial runoff effluent streams, 
respectively, for transfer to the Alberta Capital Region Wastewater Treatment 
Commission; 

(m) “FAP” means the Fort Saskatchewan Regional Air Monitoring Society for the 
regional ambient air monitoring network established and operated by the Fort 
Air Partnership and as described in the application; 

(n) "fugitive emissions" means emissions of substances to the atmosphere other 
than ozone depleting substances, originating from a plant source other than a 
flue, vent, or stack but does not include sources which may occur due to 
breaks or ruptures in process equipment; 

(o) "grab sample" means an individual sample collected in less than 30 minutes 
and which is representative of the substance sampled; 

(p) “ISO 17025” means the international standard, developed and published by 
International Organization for Standardization (ISO), specifying management 
and technical requirements for laboratories; 

(q) "incompatible wastes" means substances which when mixed can produce 
effects which are harmful to human health or the environment such as heat, 
pressure, fire, explosion, violent reaction, toxic dusts, mists, fumes or gases, 
or flammable fumes or gases, and include those substances listed in 
Appendix 5 of the Guidelines for Industrial Landfills, Alberta Environment, 
June 1987, as amended; 

(r) "industrial runoff" means precipitation that falls on or traverses the plant 
developed area; 

(s) "industrial wastewater" means the composite of liquid wastes and 
water-carried wastes, any portion of which results from any industrial process 
carried on at the plant; 
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(t) "local environmental authority" means the Department of Environment, in the 
Province of Alberta, or the agency that has the equivalent responsibilities for 
any jurisdiction outside the Province; 

(u) "manual stack survey" means a survey conducted in accordance with the 
Alberta Stack Sampling Code, Alberta Environment, 1995, as amended; 

(v) "month" means calendar month; 

(w) “phosphogypsum stacks” means the phosphogypsum storage areas situated 
near the approval holder’s fertilizer plant and are located on the land legally 
described as Part of E ½ River Lot 5, in accordance with the application; 

(x) "plant" means all buildings, structures, process and pollution abatement 
equipment, vessels, storage facilities, material handling facilities, roadways, 
pipelines and other installations, and includes the land, located on: 

Parcel A, Plan 363 JY; 
Part of E ½ River Lot 5; 
Parcel F, Plan 812 0723; 
Block M, Plan 952 4704; 
Lot 5, Plan 962 0148; 
 
all in Township 55, Range 22, West of the 4th Meridian, and that is being or 
has been used or held for or in connection with the Fort Saskatchewan 
fertilizer manufacturing plant; 
 

(y) "plant developed area" means the areas of the plant used for the storage, 
treatment, processing, transport, or handling of raw material, intermediate 
product, by-product, finished product, process chemicals, or waste material;  

(z) "QA/QC" means quality assurance and quality control; 

(aa) "quarter year" means a time period of three consecutive months designated 
as January, February, and March; or April, May, and June; or July, August, 
and September; or October, November, and December; 

(bb) "soil" means mineral or organic earthen materials that can, have, or are being 
altered by weathering, biological processes, or human activity; 

(cc) "suitable quality" means topsoil having a good, fair or poor rating as described 
in the Soil Quality Criteria Relative to Disturbance and Reclamation, Alberta 
Agriculture March, 1987, as amended; 
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(dd) "tank" means a stationary device, designed to contain an accumulation of a 
substance, which is constructed primarily of non-earthen materials that 
provide structural support including wood, concrete, steel, and plastic; 

(ee) "topsoil" means the uppermost layer of suitable quality soil, containing organic 
matter, ordinarily moved in tillage or its equivalent in uncultivated soils; 

(ff) "waste storage areas" means the areas designated for waste container 
storage and/or waste tank storage as described in the application;  

(gg) "week" means any consecutive 7-day period unless otherwise specified; and 

(hh) “year” means calendar year. 

PART 2:  GENERAL 

SECTION 2.1:  GENERAL 

2.1.1 The approval holder shall immediately report to the Director by telephone any 
contravention of the terms and conditions of this approval at 1-780-422-4505. 

2.1.2 The approval holder shall submit a written report to the Director within 7 days of the 
reporting pursuant to 2.1.1. 

2.1.3 The terms and conditions of this approval are severable.  If any term or condition of 
this approval or the application of any term or condition is held invalid, the application 
of such term or condition to other circumstances and the remainder of this approval 
shall not be affected thereby. 

2.1.4 The approval holder shall immediately notify the Director in writing if any of the 
following events occurs: 

(a) the approval holder is served with a petition into bankruptcy; 

(b) the approval holder files an assignment in bankruptcy or Notice of Intent to 
make a proposal; 

(c) a receiver or receiver-manager is appointed; 

(d) an application for protection from creditors is filed for the benefit of the 
approval holder under any creditor protection legislation; or 

(e) any of the assets which are the subject matter of this approval are seized for 
any reason. 
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2.1.5 If the approval holder monitors for any substances or parameters which are the 

subject of operational limits as set out in this approval more frequently than is 
required and using procedures authorized in this approval, then the approval holder 
shall provide the results of such monitoring as an addendum to the reports required 
by this approval. 

2.1.6 All abbreviations used in this approval follow those given in Standard Methods for the 
Examination of Water and Wastewater published jointly by the American Public 
Health Association, the American Water Works Association, and the Water 
Environment Federation, 1998, as amended, unless otherwise specified in this 
approval. 

2.1.7 Environmental Protection and Enhancement Act Approval No. 20477-00-00, as 
amended, is cancelled. 

SECTION 2.2:  RECORD KEEPING 

2.2.1 The approval holder shall record and retain all the following information in respect of 
any sampling conducted or analyses performed in accordance with this approval for a 
minimum of ten years, unless otherwise authorized in writing by the Director: 

(a) the place, date and time of sampling;  

(b) the dates the analyses were performed;  

(c) the analytical techniques, methods or procedures used in the analyses; 

(d) the names of the persons who collected and analyzed each sample; and 

(e) the results of the analyses. 

SECTION 2.3:  ANALYTICAL REQUIREMENTS 

2.3.1 With respect to any sample required to be taken pursuant to this approval, the 
approval holder shall ensure that: 

(a) collection; 

(b) preservation; 

(c) storage; 

(d) handling; and 
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(e) analysis;  

 shall be conducted in accordance with the following unless otherwise authorized in 
writing by the Director: 

(i) for air monitoring; 

(A) the Alberta Stack Sampling Code, Alberta Environment, 1995, 
as amended; 

(B) the Methods Manual for Chemical Analysis of Atmospheric 
Pollutants, Alberta Environment, 1993, as amended; 

(C) the Air Monitoring Directive, Alberta Environment, 1989, as 
amended; and 

(D) the CEMS Code; 

(ii) for industrial wastewater, industrial runoff, groundwater and domestic 
wastewater parameters: 

(A) the Standard Methods for the Examination of Water and 
Wastewater, published jointly by the American Public Health 
Association, American Water Works Association, and the 
Water Environment Federation, 1998, as amended; 

(iii) for soil samples: 

(A) Soil Sampling and Methods of Analysis, Lewis Publishers, 
1993, as amended; 

(B) the Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods, USEPA, SW-846; September 
1986, as amended; 

(C) the Soil Quality Criteria Relative to Disturbance and 
Reclamation, Alberta Agriculture, March 1987, as amended; 

(D) the Guidance Manual on Sampling, Analysis and Data 
Management for Contaminated Sites – Volume I: Main Report, 
CCME EPC-NCS62E, 1993, as amended; and 

(E) the Guidance Manual on Sampling, Analysis and Data 
Management for Contaminated Sites – Volume II: Analytical 
Method Summaries, CCME EPC-NCS66E, 1993, as amended; 
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(iv) for waste analysis: 

(A) the Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods, USEPA, SW-846, September 
1986, as amended; or 

(B) the Methods Manual for Chemical Analysis of Water and 
Wastes, Alberta Environmental Centre, Vegreville, Alberta, 
1996, AECV96-M1 as amended; or 

(C) the Toxicity Characteristic Leaching Procedure (TCLP) USEPA 
Regulation 40 CFR261, Appendix II, Method No. 1311, as 
amended; or 

(D) the Standard Methods for the Examination of Water and 
Wastewater, American Public Health Association, American 
Water Works Association, and the Water Environment 
Federation, as amended. 

2.3.2 The approval holder shall analyze all samples that are required to be obtained by this 
approval in a laboratory accredited pursuant to ISO 17025, as amended, for the 
specific parameter(s) to be analyzed, unless otherwise authorized in writing by the 
Director. 

 
2.3.3 The approval holder shall comply with the terms and conditions of any written 

authorization issued by the Director under 2.3.2. 
 
SECTION 2.4:  OTHER 
 
2.4.1 All tanks shall conform to the Guidelines for Secondary Containment for Above 

Ground Storage Tanks, Alberta Environment, 1997, as amended, unless otherwise 
described in the application or as authorized in writing by the Director. 

 
2.4.2 Notwithstanding 2.4.1, the following tanks, as described in the application, are 

exempted from the requirements for containment sizing as described in the 
Guidelines for Secondary Containment for Above Ground Storage Tanks, Alberta 
Environment, 1997, as amended, for the containment capacity: 

 
(a) TK-101 and TK-102 located in the Urea Process Unit; and 
 
(b) the Selexol tanks 114-F, 125-F, and 129-F located in the Ammonia Process 

Unit. 
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PART 3:  CONSTRUCTION 

Not used at this time. 

PART 4:  OPERATIONS, LIMITS, MONITORING AND REPORTING 

SECTION 4.1:  AIR 

OPERATIONS 

4.1.1 The approval holder shall not release any effluent streams to the atmosphere except 
as provided in this approval. 

4.1.2 The approval holder shall only release effluent streams to the atmosphere from the 
following sources: 

(a) from the Ammonia Process Unit: 

(i) the Primary Reformer Stack; 

(ii) the Carbon Dioxide Stripper Vent; 

(iii) the Selexol Dehydrator Vent;  

(iv) the Selexol Vent Separator Stack; 

(b) from the Urea Process Unit: 

(i) the Main Stack; 

(c) the ammonia storage tank flare stack (Flare 2101-B); 

(d) natural gas fired heater and boiler stacks; and 

(e) any other source authorized in writing by the Director or by an amendment to 
this approval. 

4.1.3 In addition to the limits specified in 4.1.11, the approval holder shall not operate the 
process equipment unless and until the pollution abatement equipment associated 
with the process equipment is operating. 

4.1.4 The approval holder shall continuously operate the flare stack identified in the 
application by the designation Flare 2101-B with the following minimum systems:  

(a) wind guard; 
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(b) pilot light; and  

(c) automatic pilot ignition system; 

unless an equivalent system is authorized in writing by the Director.  

4.1.5 The approval holder shall ensure the combustion of all combustible gases released to 
the flare stack identified in the application by the designation Flare 2101-B. 

4.1.6 Except as provided for by the Director in writing, the approval holder shall control 
fugitive emissions and any source not specified in 4.1.2 in accordance with 4.1.7 of 
this approval. 

4.1.7 With respect to fugitive emissions and any source not specified in 4.1.2, the approval 
holder shall not release a substance or cause to be released a substance that causes 
or may cause any of the following: 

(a) impairment, degradation or alteration of the quality of natural resources; or 

(b) material discomfort, harm or adverse affect to the well being or health of a 
person; or 

(c) harm to property or to plant or animal life. 

4.1.8 The approval holder shall not burn any debris by means of an open fire unless 
authorized in writing by the Director. 

4.1.9 Dust from the baghouse(s) shall be recycled back into the process, or shall be: 

(a) collected;  

(b) stored;  

(c) transported; and  

(d) disposed of; or 

(e) sold off-site; 

in a manner which prevents release back into the atmosphere. 

4.1.10 The approval holder shall adhere to the Health Canada, Canadian Guidelines for the 
Management of Naturally Occurring Radioactive Materials (NORM) and the 
Guidelines for the Handling of Naturally Occurring Radioactive Materials (NORM) in 
Western Canada. 
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AIR LIMITS 

4.1.11 Releases of the following substances to the atmosphere shall not exceed the limits 
specified in TABLE 4.1-A.  

TABLE 4.1-A:  LIMITS 

PLANT UNIT EMISSION SOURCE SUBSTANCE LIMIT 

Free Ammonia 120 kg/h Urea Process Unit Main Stack 
Particulate Matter 0.20 g/kg of effluent 

 
4.1.12 Notwithstanding Table 4.1-A: Limits, with respect to the Urea Process Unit Main 

Stack, the limit for Free Ammonia shall not apply during situations where a safety 
relief valve that is routed to the Main Stack opens during process upset conditions, 
and during such time periods, this emission source shall be subject to the 
requirements of subsection 4.1.7. 

MONITORING AND REPORTING 

4.1.13 The sampling required by 4.1.14 shall, at a minimum, comply with 

(a) the Alberta Stack Sampling Code, Alberta Environment, 1995 as amended; 

(b) the CEMS Code; and  

(c) the Air Monitoring Directive, Alberta Environment, 1989, as amended.  

4.1.14 The approval holder shall monitor the following emission sources as specified in 
TABLE 4.1-B.  

4.1.15 The approval holder shall report to the Director the results of the emission source 
monitoring as required in TABLE 4.1-B. 
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TABLE 4.1-B:  AIR EMISSION SOURCE MONITORING AND REPORTING 
 

PLANT UNIT EMISSION 
SOURCE PARAMETER FREQUENCY METHOD OF 

MONITORING 
METHOD 

OF 
ANALYSIS 

REPORTING 
FREQUENCY 

REPORT 
TO 

Ammonia Process Unit Primary Reformer 
Stack 

Nitrogen Oxides  
(expressed as 
NO2) 

Once per Year Manual Stack 
Survey 

Alberta 
Stack 

Sampling 
Code 

Month after 
the survey is 

done 

Free Ammonia 
Urea Process Unit Main Stack 

Particulate Matter 
Once per Year Manual Stack 

Survey 

Alberta 
Stack 

Sampling 
Code 

Month after 
the survey is 

done 

Director 

 

4.1.16 The approval holder shall notify the Director in writing a minimum of two weeks prior 
to any manual stack survey that is required to be conducted by this approval.  

AMBIENT AIR MONITORING AND REPORTING 

4.1.17 The approval holder shall operate, or cause to be operated, a regional airshed 
network for the monitoring of ambient air, in a manner satisfactory to the Director. 

4.1.18 Pursuant to 4.1.17, the approval holder shall participate as a funding member of FAP, 
or another regional ambient air monitoring network as authorized in writing by the 
Director. 

4.1.19 The approval holder shall notify the Director, or cause the Director to be notified, if 
FAP amends the regional ambient air monitoring network as described in the 
application. 

4.1.20 The approval holder shall submit, or cause to be submitted, to the Director, an annual 
report which provides, at a minimum, all of the following information: 

(a) an overview of the monitoring undertaken in 4.1.17; 

(b) a description of any exceedance of the Alberta Ambient Air Quality Objectives 
that may have occurred due to the plant’s operations, including the potential 
cause of the exceedance; and 
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(c) any other information as required in writing by the Director, 

on or before March 31 each year following the year in which the information was 
collected. 

4.1.21 The approval holder shall immediately apply to the Director to amend the Ambient Air 
Monitoring and Reporting requirements contained herein upon the occurrence of any 
of the following events: 

(a) FAP ceasing to operate; or 

(b) the approval holder ceasing to participate as a funding member of FAP, 

unless otherwise authorized in writing by the Director. 

REGIONAL INITIATIVES 

4.1.22 The approval holder shall prepare and submit an Air Emission Reduction Study 
following the outcomes outlined by the Industrial Heartland Cumulative Effects Air 
Management Program or other programs that are developed by Alberta Environment 
under the Industrial Heartland Cumulative Effects Project, when notified in writing by 
the Director. 

4.1.23 The study referred to in subsection 4.1.22 shall include the following information: 

(a) identify how the approval holder will meet the requirements outlined by the 
Industrial Heartland Cumulative Effects Air Management Program, or other 
programs that are developed by Alberta Environment under the Industrial 
Heartland Cumulative Effects Project, using the most technically feasible and 
cost-effective reduction options; 

(b) provide a detailed explanation of how cost effectiveness was determined;  

(c) provide an estimate of the timeframe that will be required to implement each 
emission reduction option if it were required; and 

(d) any other information requested in writing by the Director.  

4.1.24 The approval holder shall implement the Air Emission Reduction Study as authorized 
in writing by the Director or by an amendment to this approval. 
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PROGRAMS AND STUDIES 

4.1.25 The approval holder shall submit to the Director a Boiler and Heater Upgrading Study 
and Program proposal by September 30, 2010, unless otherwise authorized in writing 
by the Director. 

4.1.26 The Boiler and Heater Upgrading Study and Program proposal shall include at a 
minimum, but not be limited to, all of the following information: 

(a) a detailed listing of all heaters and boilers at the plant, including: 

(i) identification numbers; 

(ii) rated power; 

(iii) exhaust stack details; and  

(iv) any other pertinent design information; 

(b) details on where emissions from the heaters and boilers are emitted; 

(c) a quantification of emissions from each heater and boiler; 

(d) a comparison regarding whether or not the heaters and boilers currently meet 
the emission requirements as prescribed in National Emission Guideline for 
Commercial/Industrial Boilers and Heaters, CCME-PN 1286, as amended; 
and 

(e) a description of any plans that the approval holder has to replace, upgrade, or 
retrofit the heaters and boilers which are not currently meeting the CCME 
Guideline in (d) above to reduce emissions of nitrogen oxides (this may 
include an analysis on the technical feasibility of undertaking these changes);  

unless otherwise authorized or specified in writing by the Director.  

4.1.27 The approval holder shall implement the Boiler and Heater Upgrading Study and 
Program as authorized in writing by the Director or by an amendment to this approval. 

SECTION 4.2:  INDUSTRIAL WASTEWATER 

OPERATIONS 

4.2.1 The approval holder shall not release any substances from the plant to the 
surrounding watershed except as authorized by this approval. 
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INDUSTRIAL WASTEWATER 

4.2.2 Industrial wastewater shall be managed as described in the application, unless 
otherwise authorized in writing by the Director. 

4.2.3 The approval holder shall only release the industrial wastewater streams, as 
described in the application, to: 

(a) the Holding Pond; 

(b) the Lime Sludge Pond;  

(c) the Process (Effluent) Sewer System; or 

(d) the Storm Sewer System. 

4.2.4 The approval holder shall only release industrial wastewater collected in the Holding 
Pond: 

(a) to an ERCB licensed deep disposal well; or 

(b) by means of a method authorized in writing by the Director. 

4.2.5 The approval holder shall only release industrial wastewater collected in the Lime 
Sludge Pond: 

(a) to the Process (Effluent) Sewer System; or 

(b) by means of a method authorized in writing by the Director. 

4.2.6 The approval holder shall only release industrial wastewater collected in the Process 
(Effluent) Sewer System: 

(a) to the ponds designated to accept industrial wastewater effluent within the 
Effluent Management System; or 

(b) by means of a method authorized in writing by the Director. 

INDUSTRIAL RUNOFF 

4.2.7 All industrial runoff from the plant developed area shall be directed to the Storm 
Sewer System or the Holding Pond, as described in the application. 
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4.2.8 The approval holder shall direct all industrial runoff from the process areas, collected 

in the Storm Sewer System: 

(a) to the ponds designated to accept industrial runoff effluent within the Effluent 
Management System; or 

(b) by means of a method authorized in writing by the Director. 

4.2.9 The approval holder shall direct all industrial runoff from the phosphogypsum stacks, 
collected in the Holding Pond: 

(a) to an ERCB licensed deep disposal well; or 

(b) by means of a method authorized in writing by the Director. 

MONITORING AND REPORTING 
 
4.2.10 The approval holder shall monitor Ross Creek as required in TABLE 4.2-A. 

4.2.11 The approval holder shall report to the Director the results of the monitoring as 
required in TABLE 4.2-A. 

4.2.12 For the purpose of Table 4.2-A: 

(a) sampling location A is defined as Ross Creek In – entering the site at 100th 
Avenue; 

(b) sampling location B is defined as Ross Creek Mid – midway through the site 
at the connection with Josephburg Creek; and  

(c) sampling location C is defined as Ross Creek Out – exiting the site to the 
North Saskatchewan River; 

as described in the application. 
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TABLE 4.2-A: ROSS CREEK MONITORING AND REPORTING 
 

MONITORING REPORTING 

Parameter, Test, Event, 
Study Proposal or 

Reporting Requirement 
Frequency Sample Type Sampling 

Location Annually Report To 

Electrical Conductivity 
Ammonia-Nitrogen 
(in mg/L) 
Total Suspended Solids 
(in mg/L) 
Nitrate-Nitrogen (mg/L) 
Organic-Nitrogen (mg/L) 
pH 
Phosphate (mg/L)  
Nickel (mg/L)  
Copper (mg/L) 
Cobalt (mg/L) 

Sampled 
ONCE in April, 
June, August, 
and October, 
provided that 

adequate 
water is 

available in 
Ross Creek 
for sampling 

purposes 

Grab A, B and C 

Provide annual summary of 
data by March 31 of the year 
following the year in which 

the data was collected 

Director 

 

REGIONAL INITIATIVES 
 
4.2.13 The approval holder shall prepare and submit an Industrial Wastewater Management 

Study following the outcomes outlined by Alberta Environment’s Water Management 
Framework for the Industrial Heartland and Capital Region or other programs that are 
developed by Alberta Environment under the Industrial Heartland Cumulative Effects 
Project, when notified in writing by the Director.  

 
4.2.14 The study referred to in subsection 4.2.13 shall include the following information:  
 

(a) identify how the approval holder will meet the requirements outlined by Alberta 
Environment’s Water Management Framework for the Industrial Heartland and 
Capital Region or other programs that are developed by Alberta Environment 
under the Industrial Heartland Cumulative Effects Project, using the most 
technically feasible and cost-effective reduction or upgrade options; 

 
(b) provide a detailed explanation of how cost effectiveness was determined; 

 
(c) provide an estimate of the timeframe that will be required to implement each 

reduction or upgrade option if it were required; and 
 

(d) any other information requested in writing by the Director.  
 
4.2.15 The approval holder shall implement the Industrial Wastewater Management Study 

as authorized in writing by the Director or by an amendment to this approval. 
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SECTION 4.3:  WASTE MANAGEMENT 

OPERATIONS 

4.3.1 The approval holder shall not receive and dispose of the following wastes:  

(a) explosives (Class 1 Transportation of Dangerous Goods Regulation (TDGR) 
wastes); 

(b) radioactive wastes regulated under the Nuclear Safety and Control Act 
(Canada); 

(c) radioactive wastes (Class 7 TDGR wastes); and 

(d) biological wastes and pathological wastes, 

unless otherwise authorized in writing by the Director. 

4.3.2 Notwithstanding 4.3.1, the approval holder is permitted to accept and manage NORM 
related waste materials generated from the Sherritt International Corporation Fort 
Saskatchewan plant operations, as described in the application.  

4.3.3 Other than the waste materials specified in 4.3.2, the approval holder shall not use 
the phosphogypsum stacks as an area for waste storage, waste disposal, land 
farming, or for any other waste management activities unless otherwise authorized in 
writing by the Director. 

4.3.4 Hazardous waste or hazardous recyclables stored in containers or tanks shall be 
stored in accordance with the Hazardous Waste Storage Guidelines, June 1988, 
Alberta Environment, as amended. 

4.3.5 All containers which held waste or, any unrinsed empty containers which held waste 
or are designated as waste, shall be stored in the waste storage areas. 

4.3.6 All waste that is unloaded shall be immediately transferred to the waste storage area. 

4.3.7 Wastes shall be transferred only at designated transfer areas designed to contain 
spills and leaks. 

4.3.8 The approval holder shall provide and maintain an adequate aisle space between 
containers in the waste storage area to allow inspection, unobstructed movement of 
personnel, fire protection equipment, spill control equipment and decontamination 
equipment to any area of the waste storage area.  Inspection aisles shall be arranged 
such that each container is exposed to view from at least one side. 
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4.3.9 The approval holder shall dispose of waste generated at the plant only to facilities 

holding a current Approval, Registration or as otherwise authorized under the Act, or 
to facilities approved by a local environmental authority outside of Alberta. 

4.3.10 Incompatible wastes shall be prevented from mixing by a dyke, berm, wall or other 
appropriate barrier. 

4.3.11 The approval holder shall use the following when transferring substances to, from, or 
between tanks, or between trucks: 

(a) couplings equipped with seals that are compatible with the substance 
transferred; 

(b) the necessary precautions to prevent spills when the couplings are 
disconnected; 

(c) emergency shut-off valves; and 

(d) established transfer areas and associated curbing, paving and catchment 
areas. 

MONITORING 

4.3.12 The approval holder shall identify, characterize and classify all waste streams 
generated at the plant, not including industrial wastewater streams or air effluent 
streams.  

4.3.13 The approval holder shall measure or, when not feasible to measure, estimate the 
quantity of each waste generated each year. 

REPORTING 

4.3.14 The approval holder shall compile all the information required by 4.3.12 and 4.3.13 in 
an Annual Waste Management Summary Report as indicated in TABLE 4.3-A and in 
accordance with Industrial Waste Identification and Management Options, Alberta 
Environment, May 1996 as amended, and the Alberta User Guide for Waste 
Managers, Alberta Environment, August 1996, as amended.  
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TABLE 4.3-A  ANNUAL WASTE MANAGEMENT SUMMARY 
 

Uniform Waste Code Quantity (kg or L) Stored Recycled Disposed 

Waste Name 
WC PIN Class Mgmt Hazardous Non-

hazardous On-site On-
site 

Off-
site 

On-
site 

Off-
site 

            

            

            

TOTAL        

 
4.3.15 The Annual Waste Management Summary Report shall be submitted to the Director 

by March 31 of each year following the year in which the information was collected. 

   
SECTION 4.4:  DOMESTIC WASTEWATER 

OPERATIONS 

4.4.1 The approval holder shall not release any substances from the domestic wastewater 
system to the surrounding watershed except as authorized by this approval. 

4.4.2 The approval holder shall operate and maintain a domestic wastewater system, 
referred to as the Sanitary Sewage Treatment Unit, to manage domestic wastewater 
from the Sanitary Sewer System, as described in the application. 

4.4.3 The approval holder shall only release domestic wastewater from: 

(a) the Process Areas to the Sanitary Sewer System; 

(b) the Loadout Area to the on-site Septic Tank; and 

(c) the Site Services Building to the Alberta Capital Region Wastewater 
Treatment Plant; 

as described in the application. 

4.4.4 Treated domestic wastewater from the Sanitary Sewage Treatment Unit shall be 
discharged to: 

(a) the ponds designated to accept industrial wastewater effluent within the 
Effluent Management System; or 

(b) by means of a method authorized in writing by the Director. 
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4.4.5 Sludge produced by the domestic wastewater systems associated with the Process 

and Loadout Areas shall be disposed of: 

(a) at the sludge handling facilities of an approved sanitary sewage treatment 
facility; 

(b) at a landfill approved to accept such waste; 

(c) by incineration at a facility approved to incinerate such waste; 

(d) by land application, with written authorization from the Director pursuant to the 
Guidelines for the Application of Sanitary Sewage Sludges to Agricultural 
Lands, Alberta Environmental Protection, 1982, as amended; or 

(e) by means of a method authorized in writing by the Director. 

SECTION 4.5:  WATERWORKS 

4.5.1 The approval holder shall obtain all drinking water from an approved potable water 
facility or from a bottled water supply company. 

SECTION 4.6:  GROUNDWATER 

4.6.1 The approval holder shall manage and protect groundwater at the plant through: 

(a) effective operation and maintenance of a comprehensive groundwater 
monitoring program; 

(b) maintaining spill response and prevention programs; 

(c) minimizing spills through continuous improvements to operational practices 
and procedures; and 

(d) effective operation and maintenance of, at a minimum, the following 
groundwater interceptor and recovery systems: 

(i) the River Road Groundwater Interceptor System; 

(ii) the Phase 1, 119 Street Groundwater Interceptor System; and 

(iii) the Ross Creek Seepage Interceptor System, 

as described in the application. 
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4.6.2 The approval holder shall collect and analyze a representative groundwater sample 

from each of the groundwater monitor wells at the plant for the parameters specified 
and according to the schedule specified in TABLE 4.6-A, unless otherwise authorized 
in writing by the Director.  

TABLE 4.6-A:  GROUNDWATER MONITORING PROGRAM 
 

GROUNDWATER MONITOR 
WELL PARAMETERS FREQUENCY 

All Wells 

• Aluminum 
• Ammonia-Nitrogen 
• Arsenic 
• Bicarbonate 
• Calcium 
• Chloride 
• Chromium (Total and 

Hexavalent) 
• Cobalt 
• Copper 
• Iron 
• Lead 
• Magnesium 
• Manganese 
• Molybdenum 
• Nickel 
• Nitrate-Nitrogen 

• Phosphate 
• Potassium 
• Selenium 
• Silver 
• Sodium 
• Sulphate 
• Zinc 
• Total Dissolved Solids 
• Total Kjeldahl Nitrogen 
• Total Organic Carbon 
• pH (field and lab) 
• Specific Conductance 

(field and lab) 
• Temperature (field and 

lab) 
• Turbidity (lab) 
• Uranium (238) 

• 9-4-10 
• 19-1-19 
• 20-1-9 
• 20-2-16 

• 20-4-24 
• 20-5-25 
• 24-1-26 
• 24-1-27 

Water level only 

Bi-Annually (once in the spring and 
once in the fall of each year) 

 

4.6.3 The samples extracted from the groundwater monitor wells shall be collected using 
scientifically acceptable purging, sampling and preservation procedures so that a 
representative groundwater sample is obtained. 

4.6.4 All groundwater monitor wells shall be: 

(a) protected from damage; and 

(b) locked except when being sampled; unless otherwise authorized in writing by 
the Director. 

4.6.5 If a representative groundwater sample cannot be collected because the groundwater 
monitor well is damaged or is no longer capable of producing a representative 
groundwater sample: 

(a) the groundwater monitor well shall be cleaned, repaired or replaced; and 
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(b) a representative groundwater sample shall be collected and analyzed prior to 
the next scheduled sampling event; unless otherwise authorized in writing by 
the Director. 

4.6.6 In addition to the sampling information recorded in 2.2.1, the approval holder shall 
record the following sampling information for all groundwater samples collected: 

(a) a description of purging and sampling procedures; 

(b) the static elevations, above sea level, of fluid phases in the groundwater 
monitor well prior to purging; 

(c) the temperature of each sample at the time of sampling; 

(d) the pH of each sample at the time of sampling; and 

(e) the specific conductance of each sample at the time of sampling. 

4.6.7 The approval holder shall compile a Groundwater Monitoring Program Summary 
Report which shall include, at a minimum, all of the following information: 

(a) a legal description of the plant and a map illustrating the plant boundaries; 

(b) a topographic map of the plant; 

(c) a description of the industrial activity and processes; 

(d) a map showing the location of all surface and groundwater users, and, a 
listing describing surface water and water well use details, within at least a 
three kilometre radius of the plant; 

(e) a general hydrogeological characterization of the region within a five kilometre 
radius of the plant; 

(f) a detailed hydrogeological characterization of the plant; 

(g) a geological cross-section(s) of the plant; 

(h) a map of surface drainage patterns located within the plant; 

(i) a map of groundwater monitor well locations and a description of the existing 
groundwater monitoring program for the plant; 

(j) a summary of any changes to the groundwater monitoring program made 
since the last groundwater monitoring report; 
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(k) analytical data recorded as required in 4.6.1 and 4.6.6; 

(l) a summary of fluid elevations recorded as required in 4.6.6(b) and an 
interpretation of changes in fluid elevations; 

(m) an interpretation of groundwater flow patterns; 

(n) an interpretation of the analytical results including the following: 

(i) diagrams indicating the location of any contamination identified; 

(ii) probable sources of contamination; and 

(iii) the extent of contamination identified; 

(o) a summary and interpretation of the data collected since the groundwater 
monitoring program began including: 

(i) control charts which indicate trends in contaminant concentrations; and 

(ii) the migration of contaminants; 

(p) a description of the following: 

(i) contaminated groundwater remediation techniques employed; 

(ii) source elimination measures employed; 

(iii) risk assessment studies undertaken; and 

(iv) risk management studies undertaken; 

(q) a sampling schedule for the following years; 

(r) recommendations, as follows: 

(i) for changes to the groundwater monitoring program to make it more 
effective; and 

(ii) for remediation, risk assessment or risk management of contamination 
identified; 
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(s) a detailed review of the Interceptor and Recovery Systems, including at a 
minimum, but not limited to, all of the following information: 

(i) maintenance information, including a description of any maintenance 
performed in the previous report period or any planned maintenance 
for the next report period; 

(ii) performance information, including groundwater volumes collected by 
the systems and other related performance information; and 

(iii) any evaluations conducted or improvements planned for the systems. 

4.6.8 The approval holder shall submit one copy of the Groundwater Monitoring Summary 
Report to the Director on or before March 31 of every even numbered year following 
the years in which the information on which the report is based was collected, unless 
otherwise authorized in writing by the Director. 

SECTION 4.7:  SOIL 

MONITORING 

4.7.1 The approval holder shall develop and document proposals for the Soil Monitoring 
Program in accordance with the Soil Monitoring Directive, Alberta Environment, 
May 1996, as amended. 

4.7.2 The approval holder shall submit the Soil Monitoring Program proposals to the 
Director for authorization in writing according to the following schedule: 

(a) for the first soil monitoring proposal, no later than December 31, 2011; and 

(b) for the second soil monitoring proposal, no later than December 31, 2016; 

unless otherwise authorized in writing by the Director. 

4.7.3 If the Soil Monitoring Program proposals are found deficient by the Director, the 
approval holder shall correct all the deficiencies as outlined by the Director within 
120 days of the deficiency letter. 

4.7.4 The approval holder shall implement the Soil Monitoring Program proposals as 
authorized in writing by the Director. 

4.7.5 The approval holder shall implement QA/QC provisions in accordance with the CCME 
Guidance Manual on Sampling, Analysis and Data Management for Contaminated 
Sites, Volume I, Report CCME EPC-NCS62E, Winnipeg, Manitoba, December 1993, 
as amended. 
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STANDARDS 

4.7.6 For the purpose of soil monitoring reports, the approval holder shall compare the 
concentration of substances in soil to the corresponding concentrations set out in or 
derived from the following: 

(a) Alberta Tier 1 Soil and Groundwater Remediation Guidelines, Alberta 
Environment, June 2007, as amended; or 

(b) Alberta Tier 2 Soil and Groundwater Remediation Guidelines, Alberta 
Environment, June 2007, as amended. 

REPORTING 

4.7.7 The approval holder shall submit two copies of each Soil Monitoring Program Report 
to the Director summarizing the data obtained from the soil monitoring referred to in 
4.7.4 according to the following schedule: 

(a) for the first soil monitoring report, no later than December 31, 2012; and 

(b) for the second soil monitoring report, no later than December 31, 2017; 

unless otherwise authorized in writing by the Director. 

4.7.8 The Soil Monitoring Program reports shall be as prescribed in the reporting 
requirements of the Soil Monitoring Directive, May 1996, as amended. 

SOIL MANAGEMENT PROGRAM 

4.7.9 If the Soil Monitoring Program, or any other soil monitoring, reveals that there are 
substances present in the soil at concentrations greater than the applicable 
concentrations in 4.7.6, the approval holder shall develop and document a Soil 
Management Program Proposal in accordance with the Guideline for Monitoring and 
Management of Soil Contamination Under EPEA Approvals, Chemicals Assessment 
and Management Division, May 1996, as amended, or as otherwise authorized in 
writing by the Director. 

4.7.10 If required pursuant to 4.7.9, the approval holder shall submit a Soil Management 
Program Proposal to the Director within six months after the date that the Soil 
Monitoring Report referred to in 4.7.7 is due. 

4.7.11 The Soil Management Program Proposal shall include, at a minimum, all of the 
following: 

(a) steps to be taken to control sources of contamination; 
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(b) remediation objectives for substances identified by soil monitoring as 
exceeding the applicable maximum standards in 4.7.6; 

(c) proposed steps for management of soil contamination; and 

(d) a schedule for implementing the Soil Management Program. 

4.7.12 If the Soil Management Program Proposal is found deficient by the Director, the 
approval holder shall correct all the deficiencies as outlined by the Director by the 
date specified in the deficiency letter. 

4.7.13 The approval holder shall implement the Soil Management Program as authorized in 
writing by the Director. 

4.7.14 If the approval holder must implement a Soil Management Program pursuant to 
4.7.13, the approval holder shall submit a written Soil Management Program Report 
to the Director on or before March 31 of each year, unless otherwise authorized in 
writing by the Director. 

4.7.15 The Soil Management Program report shall include, at a minimum, all of the following 
information: 

(a) a summary of actions taken under the Soil Management Program during the 
previous year; 

(b) a description and interpretation of results obtained, including any soil testing, 
from the Soil Management Program; and 

(c) events planned for the current year including any deviations from the program 
authorized in writing by the Director. 

PART 5:  RECLAMATION 

SECTION 5.1:  GENERAL 

5.1.1 The approval holder shall apply for an amendment to this approval to reclaim the 
plant by submitting a Decommissioning and Land Reclamation Plan to the Director. 

5.1.2 The Decommissioning and Land Reclamation Plan referred to in 5.1.1 shall be 
submitted within six months of the plant ceasing operation, except for repairs and 
maintenance, unless otherwise authorized in writing by the Director. 

5.1.3 The approval holder shall implement the Decommissioning and Land Reclamation 
Plan as authorized by the Director. 
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AGRIUM FORT SASKATCHEWAN NITROGEN OPERATIONS 2014-2015 GROUNDWATER 
MONITORING REPORT 

Analytical Results  
March 2016 

6.0 ANALYTICAL RESULTS 

The results of the groundwater chemical analyses are discussed in the context of the Alberta Tier 
1 Guidelines for Soil and Groundwater Remediation (ESRD, 2014) which will be referred to herein 
as the Guidelines. The Guidelines are used to identify potential impacts to groundwater quality. 
Where parameter concentrations were within the Guideline limits, no significant impacts are 
assumed to have occurred. Where a parameter concentration exceeded the Guideline, the 
concentration is compared to the available background groundwater quality (based on 
monitors 28-1-9, 28-1-36, 34-1-30, and 38-1-28/38-2-28) presented in Appendix B (Table B.3). The 
background concentration ranges are well constrained for the Beverly Channel Aquifer; 
however, little background information is available for the upper clay and clay till units. For 
comparative purposes, the upper limits of the background concentration ranges are included in 
Tables 6-1 to 6-6 where no Guideline exists.  

The Guidelines presented in Table 6-0 are based on Table 2 of the Alberta Tier 1 Guidelines for 
Soil and Groundwater Remediation (ESRD 2014) for coarse grained soil under 
commercial/industrial land use. The coarse grained soil type is applicable to the facility because 
coarse grained sands and gravels dominate the aquifer units and govern groundwater flow. 
Table 6-0 includes all of the parameters in Table 4.6A of the Approval for which there is an 
applicable Guideline. The Guidelines for sulphate, ammonia, aluminum, lead and nickel were 
calculated using the methods outlined in the Surface Water Guidelines for Use in Alberta (AENV, 
1999). The calculations were made for long-term (chronic) exposure based on the average 
water quality in the monitoring wells completed in the sands and gravels of the Beverly Channel 
along River Road. The monitors along River Road were chosen as they are in the closest 
proximity to the potential discharge point of the groundwater to the North Saskatchewan River 
and would therefore be most representative of the groundwater discharging to the river. The 
average 2015 hardness and pH values used in the calculations were 2,000 mg/L and 7.41, 
respectively. A water temperature of 7ºC was assumed for the calculation of the ammonia 
Guideline. The Guideline applied to the data was the lowest of the aquatic life and all other 
Guidelines. For lead, the potable water guideline was lower than the calculated surface water 
quality guidelines, therefore the potable water guideline is presented .   

Groundwater quality data are summarized in the following sections according to the four areas 
previously defined in Section 2-1 and presented in Figure 2-1. Figures presented in each 
monitoring area show the monitor locations and average 2015 concentrations for key indicator 
parameters (nitrate, ammonia and sulphate) and parameters exceeding Guideline or 
background concentrations. Tables 6-1a to 6-4a present Guideline exceedances in tabular 
format for 2014 and Tables 6-1b to 6-4b present the similar information for 2015. Tables 6-1c to 6-
6c present average annual concentrations from 2012 to 2015 for three key indicator parameters 
in each area. Trend arrows presented in the tables provide a subjective judgment of whether 
parameter concentrations are increasing or decreasing at a monitor. The judgments are based 
on analysis of the detailed historical summary tables and time-series charts (presented in 

 6.1 
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Appendix D). Non-parametric trend analysis was not performed as this was beyond the scope of 
this report. The detailed historical summary tables in Appendix D include data from the last 12 
monitoring events and a statistical summary for all the data available for the monitor. The water 
quality time-series charts show the historical trends in concentrations for ammonia, nitrate, 
sulphate, and nickel, chloride, or phosphate (depending on the monitoring area). 

Figures 6-1 to 6-3 present concentration contours for sulphate, ammonia and nitrate in the upper 
(water table) aquifer within the glaciofluvial and glaciolacustrine deposits for the average 2015 
concentrations. Discussions based on these figures are presented in the following sections, with 
the exception of Section 6.2, as the upper aquifer unit is unsaturated beneath the majority of the 
area to the north beyond Gypsum Stack No.3. Figures 6-4 to 6-6 present concentration contours 
for sulphate, ammonia and nitrate in the lower, (Empress Formation) aquifer. Discussions 
regarding these figures are presented in Sections 6.2, 6.3 and 6.4 as groundwater quality data 
for the Empress Formation aquifer is limited beneath the Gypsum Stacks No.1 and No.2 and No.1 
Phosphate Cooling Pond Area. 

The following discussion of results will focus on specific indicator parameters. Concentrations and 
concentration ranges presented in the discussions are arithmetic averages for the respective 
sampling year, unless a specific monitoring event is explicitly referenced. 
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Table 6-0 Summary of Applicable Tier 1 Guidelines for the Facility 

Parameter Units Guideline* 
General and Inorganic Parameters 

pH  6.5-8.5 
Ammonia (N) mg/L-N 4.27 

Chloride mg/L 120 
Nitrate (N) mg/L-N 3 

Sodium mg/L 200 
Sulphate mg/L 500 

Total Dissolved Solids (TDS) mg/L 500 
Metals 

Aluminum mg/L 0.05 
Arsenic mg/L 0.005 

Chromium mg/L 0.0089 
Chromium (hexavalent) mg/L 0.001 

Copper mg/L 0.007 
Iron mg/L 0.3 

Lead mg/L 0.01 
Manganese mg/L 0.05 

Nickel mg/L 0.66 
Selenium mg/L 0.001 

Silver mg/L 0.0001 
Uranium mg/L 0.015 

Zinc mg/L 0.03 
* Alberta Tier 1 Soil and Groundwater Remediation Guidelines  (ESRD 
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6.1 GYPSUM STACKS NO.1 AND NO.2 AND THE NO. 1 PHOSPHATE 
COOLING POND AREA 

The Gypsum Stack No.1 and No.2 and No.1 Phosphate Cooling Pond Area is presented in Figure 
6-7. Tables 6-1a and 6-1b present lists of the indicator parameters with average concentrations 
exceeding the Guidelines or background values (when no Guideline exists) in 2014 and 2015, 
respectively. Table 6-1c presents historical annual average concentrations from 2012 to 2015 for 
sulphate, ammonia and nitrate. Figure 6-7 presents the monitoring area in detail and includes a 
graphical representation of the information presented in Table 6-1b for 2015. Monitors 92-1, 92-2, 
92-3 and 92-4 on the Praxair leased property are not shown on Figure 6-7, the locations of these 
monitors to the south of Gypsum Stacks 1 and 2 can be seen on Figure 2-1 for reference. The 
analytical summary tables along with Figure 6-7 are presented at the end of this section. 

6.1.1 Monitors Adjacent to Gypsum Stacks No.1 and No. 2 

Elevated sulphate, ammonia and nitrate concentrations in this area reflect seepage from the 
existing and former Corefco Metals Tailings Ponds and from Gypsum Stacks No.1 and No.2, and 
migration of impacted groundwater in the surficial sand unit. The average ammonia 
concentrations in 2015 were up to 10,850 mg/L-N (16-6-5) and average sulphate concentrations 
were up to 29,500 mg/L (16-6-5) in the shallow monitors. On the northeast side of 119th street 
(downgradient of the 119th Street Interceptor) at monitors 10MW-1, 10MW-2, 10MW-3, ammonia 
and sulphate concentrations were much lower with maximum concentrations of 432 mg/L-N 
and 2,480 mg/L, respectively. Nitrate concentrations the shallow monitors ranged from 0.27 to 
1,290 mg/L-N at the onsite monitors and from 6.6 to 146 mg/L-N at off-site monitors.  

Elevated phosphate and arsenic concentrations in the shallow monitors is also representative of 
seepage from the ponds and gypsum stacks. The maximum phosphate concentration in 2015 
was 1,055 mg/L (monitor 16-6-5) and the maximum arsenic concentration was 1.02 mg/L 
(monitor 16-5-5). Other exceedances of copper, iron, manganese, selenium and uranium were 
also noted in Tables 6-1a and 6-1b. Exceedances of all of the parameters noted above were 
restricted to on-site monitors and are not observed at off-site monitors 10MW-1, 10MW-2 and 
10MW-3.  

Indicator parameter concentrations in the monitors completed in surficial sand to the southwest, 
on the Praxair facility (leased from Agrium), indicate the potential for migration of impacted 
groundwater from the metals tailings ponds and gypsum stacks, particularly where the surficial 
sand unit extends into this area. However, concentration contours in Figures 6-1 to 6-3 indicate 
that the majority of the impacts are limited to the north side of the Praxair lease where the 
surficial sand is present. The surficial sand unit is shown in Figure 6-8 in brown beneath Gypsum 
Stack No.1 and No.2 (in the centre of the figure in white) extending to the south (left side of the 
figure) beneath the Praxair lease. In 2015, the maximum nitrate, ammonia and sulphate 
concentrations observed on the north side of the Praxair lease were 1,290 mg/L-N, 5,500 mg/L-N 
and 13,050 mg/L, respectively. Indicator parameter concentrations show a high level of 

wt v:\1102\active\110219651\report\gwr-00020477-2014-2015.docx 6.4 
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fluctuation between monitoring events as discussed below. The fluctuations may be due to a 
number of factors including surface water influence or seasonal changes in local groundwater 
flow directions. 

 

Figure 6-8  South-North 3D CSM Slice showing Surficial Sand Beneath Gypsum Stacks 

Elevated chloride concentrations are observed at a number of off-site monitors. Chloride 
concentration Guideline exceedances are generally observed at monitors 10MW-1, 10MW-2 
and 92-2. Average concentrations of up to 1,290 mg/L (10MW-1 in 2014) were observed. Similar 
chloride concentrations are generally not observed on-site and the concentrations are thought 
to be unrelated to activities at the facility. The source of the chloride in this area may be from 
the application of road salt given the proximity of the monitors to 119th Street or from other offsite 
areas.  

Arsenic concentrations were above the Guideline in all shallow on-site monitors in this area in 
2015 with concentrations of up to 1.02 mg/L (16-5-5). Arsenic concentrations have generally 
been stable, but the average concentrations vary from monitor to monitor. The 2015 average 
arsenic concentrations were below the Guideline at the majority of off-site monitors with the 
exception of 92-3 and 92-4.  It is important to note that elevated concentrations of arsenic occur 
concurrently with high concentrations of sulphate, ammonia, and phosphate. Elevated arsenic 
concentrations are also present at monitors adjacent to the No.1 Phosphate Cooling Pond and 
monitors 10-1-2 and 19-5-4 downgradient of Corefco’s Metals Tailings Pond. 

In 2004, analyses of the phosphate rock used at the facility and gypsum from the gypsum stacks 
were completed to see if these could be sources of arsenic in the groundwater. The phosphate 
rock and gypsum samples had low levels of arsenic that were below the CCME, 2004 soil quality 

6.5 wt v:\1102\active\110219651\report\gwr-00020477-2014-2015.docx 
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Guideline of 12 mg/kg in all samples except one. One gypsum sample had an arsenic 
concentration of 17 mg/kg and the phosphate rock sample had an arsenic concentration of 14 
mg/kg. All sample results were below the current Alberta Tier 1 Soil and Groundwater 
Remediation Guideline (AENV 2010) for coarse grained soil at an industrial facility (26 mg/kg).  

Another potential cause of increased arsenic concentrations in the groundwater is the 
mobilization of arsenic resulting from high concentrations of other anions such as phosphate and 
sulphate. These two anions, in particular, can compete for adsorption sites, releasing arsenic into 
the groundwater (Ravenscroft et. al., 2009). This mechanism may be contributing to the 
elevated arsenic concentrations considering the sulphate concentrations in excess of 
30,000 mg/L and phosphate concentrations of up to 1,700 mg/L in areas where the highest 
arsenic concentrations are also observed. The relationship between phosphate and arsenic 
concentrations is presented in the Figure 6-9 which shows correlation (R2=0.6) between the two 
parameters for monitors that reported arsenic above the 0.005 mg/L Guideline in 2015.   

 

Figure 6-9 Correlation between Phosphate and Arsenic Concentrations 

A groundwater recovery system is operated to intercept groundwater that has the potential to 
migrate off-site along 119th Street. The 119th Street Interceptor System consists of 18 recovery wells 
and was installed in 1997 and commissioned in the spring of 1998. The locations of the recovery 
wells are shown in Appendix B (Figure B.12). A review of the interceptor’s performance in 2014 
and 2015 is included in Section 8.0. Further discussion of the water level and analytical data as it 
relates to interceptor performance is also presented in section 8.0. 

Changes and observed trends in indicator parameter concentrations are discussed below. 
Monitors not included in the following discussion had parameter concentrations that varied, but 
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were either within the historical range of concentrations for each monitor or did not indicate any 
trends in parameter concentrations. 

 Monitor Nest 12-2-6, 12-2-30 and 12-2-37: In shallow monitor 12-2-6, ammonia, TKN, 
phosphate and arsenic concentrations had historically exhibited increasing trends, reaching 
historical high concentrations in May, 2013. Concentrations have stabilized or decreased 
over the last five monitoring events. For example, phosphate has decreased from a historical 
high of 1,650 mg/L May 2013 to 686 mg/L in September 2015.  

In the deeper monitors (12-2-30 and 12-2-37), ammonia, TKN, Phosphate and arsenic 
concentrations remain relatively stable. The decreasing concentrations with depth 
demonstrate the restricted vertical mobility of these parameters at this location. 

• Monitor 15-1-4: Molybdenum concentration increased to a historical high of 1.53 mg/L in 
May 2015 and remained near that level at 1.52 mg/L in September. Molybdenum 
concentrations have increased since 2012, having previously remained below 0.1 mg/L. The 
source of the increasing molybdenum concentration is not known but is not thought to have 
resulted from facility operations considering indicator parameter concentrations have been 
decreasing at this monitor and are relatively low. 
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• Monitor Nest 16-2-4 and 16-2-5: Ammonia, sulphate and phosphate continued decreasing 
trends in 16-2-4. Ammonia continued to decrease to a historical low concentration of 2,240 
mg/L-N in September 2015 and sulphate was also very close to the historical low. Phosphate 
has decreased from 3,050 mg/L in 2002 to 129 mg/L in 2015. 

 

Ammonia, sulphate and phosphate concentrations are also decreasing in deeper monitor 
16-2-5.  

• Monitor 16-6-5: The September 2015 phosphate concentration appears anomalous 
compared to the historical results. Phosphate concentrations had remained between 500 
and 1,000 mg/L between 2011 and 2014 before increasing to 2,110 mg/L in May 2015 and 
decreasing to 0.09 mg/L in September. The nature of the variation and seemingly anomalous 
September 2015 result, are not known but may be due to lab error.  Phosphate 
concentrations at this monitor will be evaluated following further monitoring in 2016. 
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• Monitor 92-3: High magnitude fluctuations of ammonia and sulphate concentrations have 
been observed at this monitor since 1999. Prior to 1999, ammonia concentrations remained 
below 2,000 mg/L-N and sulphate remained below 5,000 mg/L. Between 1999 and 2011, 
ammonia concentrations fluctuated between 970 and 10,900 mg/L-N and sulphate 
concentrations fluctuated between 2,000 and 23,900 mg/L. The fluctuations were thought to 
be due to surface water influence or seasonal changes in local groundwater flow directions 
as the higher concentrations generally occurred during the spring sampling event. Since 
2011, concentrations have been more stable and have remained below the historical highs.  

 

• Monitor 92-4: Similar to 92-3, there has been a high degree of variability in the ammonia and 
sulphate concentrations at this monitor since 1999. The variability continued in 2014 and 2015 
and concentrations continue to increase over the long term.  

 

6.1.2 Monitors adjacent to the No.1 Phosphate Cooling Pond  

The No.1 Phosphate Cooling Pond has not been in use since 2004. Approximately 55,000 m3 of 
water from the No.1 Phosphate Cooling Pond was incorporated into the processes water at 
Sherritt in 2004, eliminating the water inventory in the pond. Since 2004, minor amounts of 
precipitation and runoff enter the pond resulting in standing water on a seasonal basis. 

In 2015, average sulphate concentrations exceeded the Guideline at all 11 monitors in this area, 
ranging from 2,470 to 68,100 mg/L and average ammonia concentrations exceeded the 
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Guideline at 10 of the 11 monitors ranging from 8.9 to 17,700 mg/L-N. Nitrate concentrations 
exceeded the Guideline at 8 monitors with the highest average concentration of 4,460 mg/L-N 
at 12-1-3. Phosphate concentrations also exceeded the background concentration at 7 
monitors with a maximum concentration of 294 mg/L (monitor 12-3-4). Arsenic, chloride, cobalt, 
copper, iron, manganese, nickel, sodium, selenium, uranium and zinc were also above 
background/Guideline concentrations at one or more monitors adjacent to the No.1 Phosphate 
Cooling Pond. 

Historically, parameter concentrations have been lower in the deeper monitors (12-3-5 and 12-1-
12) completed in the clay compared to the shallower monitors (12-3-4 and 12-1-3) completed in 
the sand at the same sites. This observation indicates the limited vertical movement of impacted 
groundwater through the clay. Monitors 4-1-5 and 11-4-8, also completed in clay adjacent to 
the north corner of the No.1 Phosphate Cooling Pond, reported much lower concentrations of 
sulphate and ammonia. 

Monitor 12-4-8 completed in the clay appears to be the exception to decreasing concentrations 
with depth into the clay. Monitoring of this well began in 2008 and the results indicate significant 
ammonia (17,700 mg/L-N in 2015) and sulphate (68,100 mg/L in 2015) impacts in the clay at a 
depth of approximately 8 m BGL.   

Changes and trends for the monitors adjacent to the No.1 Phosphate Cooling Pond are 
discussed below.  

• Monitor 4-1-5: Nitrate concentrations have decreased at this monitor from 191 mg/L-N in 
2001 to 51 mg/L-N in 2015. Other parameters have remained relatively stable at this monitor. 

  

• Monitor 4-2-3: Indicator parameters concentrations at this monitor have historically 
fluctuated over a wide range. The fluctuations appear to be seasonal in nature with the 
lower concentrations occurring in the spring and higher concentrations occurring in the fall 
and are likely influenced by the infiltration of surface water as a result of the shallow 
completion interval (0.0 to 2.3 m BGL). Ammonia concentrations have varied between 1.1 
and 4,020 mg/L-N and sulphate concentrations have varied between 1,030 and 20,400 mg/L 
over the 38 sample historical record and continued to fluctuate in 2014 and 2015. 
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• Monitor 11-1-7: This monitor is located on the hydraulically downgradient side of the No.1 
Phosphate Cooling Pond. Ammonia and sulphate continued to increase to historical high 
concentrations of 4,425 mg/L-N and 29,250 mg/L, respectively in 2015.   

 

• Monitor 11-3-5: Ammonia and sulphate concentrations exhibited decreasing trends 
between 2004 and 2013 but have increased during subsequent monitoring events.  

Nitrate had been increasing, from an average of 1.1 mg/L-N in 2006 to 101 mg/L-N in 2011. 
Nitrate concentrations subsequently decreased to 54 mg/L-N in 2015. Cobalt and nickel 
concentrations also decreased after reaching historical highs in 2010 and 2011, followed by 
a decrease during subsequent monitoring events.  

The concentrations of ammonia, sulphate and phosphate appear to be negatively 
correlated with the concentrations of nitrate and dissolved metals. This relationship is thought 
to be a result of varying contributions of recharge from the No.1 Phosphate Cooling Pond 
and the Corefco Metals Tailings Pond.  Higher nitrate and metals concentrations tend to be 
found in groundwater downgradient from the Metal Tailings Pond as observed at monitors 
10-1-2 and 19-5-4, while higher ammonia, sulphate and phosphate tends to be found 
downgradient from the No. 1 Phosphate Cooling Pond.  Figure 6-10 shows the position of 
MW11-3-5 and MW10-1-2 (centre of the figure) relative to these two potential sources. The 
screened intervals are depicted on the borehole traces in red and the position of the upper 
water table is depicted in blue.  

The decreasing impact from the No. 1 Phosphate Cooling Pond between 2004 and 2012 is 
thought to be related to its discontinued use and draining of the pond in 2004. Emptying the 
pond decreased the mounding of the water table in this area, altering the hydraulic 
gradients and likely altering groundwater flow direction and velocity. The recent reversal of 
the concentration trends may be due to increased runoff and precipitation entering the 
No.1 Phosphate Cooling Pond in recent years.  
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Figure 6-10  3D CSM East-West Slice on the South Side of the No.1 Phosphate Cooling Pond 

The chloride concentration at this monitor had increased sharply during a number of recent 
monitoring events.  Concentrations increased from historical averages below 100 mg/L to as 
much as 1,320 mg/L (May 2014). A possible explanation for the transient nature of these 
increases is road salt, given the proximity of the monitor to the roadway and the fact that the 
peaks have only been observed during the May monitoring events. This possibility is 
supported by the nature of the surficial materials at this monitor which are made up of fill, 
gypsum and organic soil which would allow relatively rapid infiltration of potentially chloride-
impacted surface water. The spring increase was not observed in 2015 and the fall 
concentration also remained low.  

 

• Monitor Nest 12-1-3 and 12-1-12: Shallow groundwater in monitor 12-1-3 had become highly 
mineralized with a TDS concentration of 97,450 mg/L in 2006. Since 2006, sulphate and 
ammonia have decreased and the TDS has decreased to 19,200 mg/L in 2015. Nitrate 
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concentrations have increased during recent monitoring events likely, as a result of 
nitrification of some of the ammonia to nitrate.  

In the deeper monitor 12-1-12, ammonia and nitrate concentrations remained similar to 
background concentrations. The average sulphate concentration at 12-1-12 has also 
remained relatively low at 2,500 mg/L in 2015 compared to 10,385 mg/L in 12-1-3. The low 
concentrations in the deeper interval indicate limited vertical mobility of groundwater and 
relatively minor groundwater quality impacts at this depth (approximately 12 m BGL). 

• Monitor Nest 12-3-4 and 12-3-5: Ammonia and sulphate concentrations have historically 
indicated increasing trends in both the shallower monitor (12-3-4) completed in the surficial 
sand and the deeper monitor (12-3-5) completed in the underlying clay. The increasing 
trends of similar magnitude in this nested monitor pair indicate continued downward 
migration of elevated ammonia and sulphate concentrations into the clay. 
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Table 6-1a
Average 2014 Concentrations Exceeding Guidelines/Background in the Agrium Gypsum Stacks No. 1 and 
No. 2 and the No. 1 Phosphate Cooling Pond Area

V:\1102\active\110219651\report\2015_dat_summary_tables.xlsx

Monitor Nitrate Ammonia Sulphate PO4 Cl As Mn Se Na U Other
mg/L-N mg/L-N mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Monitors adjacent to Gypsum Stacks No.1 and No. 2
10MW-1 76.2 517 2,273 1,290 835
10MW-2 133 306 2,143 205 343
10MW-3 7.52 35.3 122
12-2-6 145 6,225 19,550 919 0.68 0.02 1,085

12-2-30 8.6 640 0.68
12-2-37 6.5 589 0.9 Iron 2.89
15-1-4 5.11 7.4 4.7 124 0.02 0.17
15-4-5 728 2,125 8,275 62.9 0.27 3.58 0.005 534 Copper 0.01 
15-5-5 280 2,400 8,300 17.4 208 0.1 3.6 0.007 598 Copper 0.01
16-1-3 186 5,905 17,650 423 0.56 955
16-2-4 257 3,665 6,905 307 0.24 0.008 475
16-2-5 114 9,455 15,600 595 0.59 0.01 1,021 0.053
16-4-5 613 2,820 8,560 0.02 0.33 0.0085 682
16-5-5 229 6,000 17,450 463 0.65 0.1 985
16-6-5 147 9,715 27,450 730 0.47 1,170 Iron 0.45

Monitors on the Praxair facility (leased from Agrium)
92-1 8.28 1,205 0.084 0.0017 0.092
92-2 3.17 8.6 2.48 203 0.41
92-3 645 6,610 13,200 0.02 495
92-4 1,545 1,219 2,720 239 0.01 3.82 0.0085 0.018 Copper 0.025

Monitors adjacent to the No.1 Phosphate Cooling Pond
4-1-5 50 2,465 0.24 0.07
4-2-3 114 721 4,255 64.3 0.08 2.18 0.0015 256 Copper 0.01

11-1-7 3,560 23,700 3.59 1,935 0.037 Copper 0.02

11-2-5 12,300 44,600 11.1 0.04 4.85 981
Cobalt 0.42      

Iron 6.64      
Nickel 2.51

11-3-5 49.4 7,875 31,950 55.2 694 0.17 6.15 1,017
Cobalt 1.13       
Nickel 4.1              
Zinc 0.25

11-4-8 17.7 576 5,515 2.51 485 0.096
12-1-3 1,942 11,040 35,450 102 0.12 2.6 988

12-1-12 8.6 2,420 3.79 0.031
12-3-4 520 13,400 50,700 267 0.22 2.45 1,335 Cobalt 0.46
12-3-5 95.2 11,450 49,550 15.9 967 3.2 1,875
12-4-8 41.9 18,850 69,750 11.1 0.07 8.25 1,325 Zinc 0.05

Guidelines 3 4.27 500 NG 120 0.005 0.05 0.001 200 0.015

 Copper 0.007   
Iron 0.3               

Nickel 0.66         
Zinc 0.03

Background* 15.9 10 336 1.79 1,610 0.042 2.06 0.02 1,030 0.014

Cobalt 0.036 
Copper 0.021 

Iron 4.24        
Nickel 0.097

* Upper limit of the background concentration range for the lower aquifer presented in Section 2.4

Guideline = Alberta Tier 1 Soil and Groundwater Remediation Guidelines 
                      for commercial/industrial land use (ESRD 2014)



Table 6-1b 
Average 2015 Concentrations Exceeding Guidelines/Background in the Agrium Gypsum Stacks No. 1 and No. 2 
and the No. 1 Phosphate Cooling Pond Area
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Monitor Nitrate Ammonia Sulphate PO4 Cl As Mn Se Na U Other
mg/L-N mg/L-N mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Monitors adjacent to Gypsum Stacks No.1 and No. 2
10MW-1 72.2 432 2,370 1,110 861
10MW-2 146 412 2,480 287 347
10MW-3 6.62 65.8 125
12-2-6 110 5,910 18,700 708 0.61 0.022 1,135 Copper 0.035
12-2-30 622 0.65
12-2-37 5.9 598 0.91
15-1-4 3.25 5.6 4.79 0.014 0.11
15-4-5 748 2,520 10,255 70.3 0.24 4.02 0.006 678
15-5-5 229 3,030 10,985 35.8 0.21 2.85 0.015 739
16-1-3 78 5,645 17,950 327 0.45 0.01 1,180
16-2-4 285 2,785 5,675 129 0.13 0.005 365
16-2-5 88.3 8,775 15,900 402 0.62 0.01 1,115 0.067
16-4-5 467 3,720 10,450 2.96 0.025 0.085 0.009 816 0.021

16-5-5 326 6,505 15,650 481 1.02 0.01 948 Copper 0.025 
Iron 0.4

16-6-5 122 10,850 29,500 1,055 0.72 0.02 1,370
Monitors on the Praxair facility (leased from Agrium)

92-1 3.82 1,605 0.56 0.103
92-2 2.82 9.2 209 0.68
92-3 486 5,500 13,050 2.1 0.029 0.006 514 0.04

92-4 1,290 1,475 3,240 183 0.009 2.53 0.008 0.022 Copper 0.025 
Iron 0.41

Monitors adjacent to the No.1 Phosphate Cooling Pond
4-1-5 50.9 2,470 0.19 0.115
4-2-3 132 2,175 11,495 16.4 0.04 3.53 808 0.027
11-1-7 4,425 29,250 4.18 2,205 0.05 Copper 0.025

11-2-5 12,650 43,050 9.33 0.025 4.2 1,024 Cobalt 0.52 
Nickel 2.8

11-3-5 54 9,615 36,500 40.9 0.16 6.53 0.01 666

Aluminum 0.46 
Cobalt 1.07 

Nickel 4.28 Zinc 
0.2

11-4-8 13.3 487 5,450 2.56 480 0.127
12-1-3 4,460 4,230 10,385 12.3 124 0.027 3.94 0.006 989

12-1-12 9 2,500 3.78 0.037 Aluminum 0.15

12-3-4 273 15,150 53,600 294 0.19 0.55 0.01 1,190 Cobalt 0.13
12-3-5 85.9 12,200 53,300 12.4 0.015 2.95 1,995 0.03
12-4-8 28 17,700 68,100 37 0.02 6.05 1,345

Guidelines 3 4.27 500 NG 120 0.005 0.05 0.001 200 0.015

Aluminum 0.05 
Copper 0.007  

Iron 0.3         
Nickel 0.66  
Zinc 0.03

Background* 15.9 10 336 1.79 0.042 1,610 2.06 0.002 1,030 0.014

Aluminum 0.78 
Cobalt 0.036 
Copper 0.021 

Iron 4.24     
Nickel 0.097

* Upper limit of the background concentration range for the lower aquifer presented in Section 2.4
Guideline = Alberta Tier 1 Soil and Groundwater Remediation Guidelines 
                      for commercial/industrial land use (ESRD 2014)



Table 6-1c
Historical Average Concentrations for Main Indicator Parameters Gypsum Stacks No. 1 No. 2 and the No.1 Phosphate Cooling Pond

Monitors Sulphate (mg/L) Ammonia (mg/L-N) Nitrate  (mg/L-N)
2012 2013 2014 2015 T 2012 2013 2014 2015 T 2012 2013 2014 2015 T

Monitors adjacent to Gypsum Stacks No.1 and No. 2
10MW-1 1,557. 1,503. 2,273. 2,370. 527. 331. 517. 432. 65.7 49.6 76.2 72.2
10MW-2 2,460. 2,045. 2,143. 2,480. 540. 245. 306. 412. 92.8 239. 133. 146.
10MW-3 402. 291. 241. 260. 36. 38. 35.3 65.8 14.6 9.53 7.52 6.62
12-2-6 19,300. 18,500. 19,550. 18,700. 5,900. 6,055. 6,225. 5,910. 88.9 123. 145. 110.
12-2-30 604. 617. 640. 622. 3.39 2.56 8.6 2.1 0.25 0.3 1.07 0.33
12-2-37 652. 626. 589. 598. 6.75 4.52 6.5 5.9 1.68 0.66 1.28 0.27
15-1-4 149. 141. 191. 108. ⇓ 0.86 3.53 7.4 5.62 ⇓ 8.3 3.7 5.11 3.25 ⇓

15-4-5 6,810. 6,905. 8,275. 10,255. 1,375. 655. 2,125. 2,520. 885. 538. 728. 748.
15-5-5 9,455. 9,460. 8,300. 10,985. 2,635. 2,690. 2,400. 3,030. 449. 297. 280. 229.
16-1-3 18,250. 18,550. 17,650. 17,950. 6,010. 6,080. 5,905. 5,645. 163. 137. 186. 78. ⇓

16-2-4 11,600. 6,185. 6,905. 5,675. ⇓ 5,835. 3,555. 3,665. 2,785. ⇓ 329. 337. 257. 285. ⇑

16-2-5 19,900. 19,350. 15,600. 15,900. ⇓ 11,800. 9,055. 9,455. 8,775. ⇓ 21.2 74.4 114. 88.3
16-4-5 8,110. 6,995. 8,560. 10,450. 2,685. 2,785. 2,820. 3,720. 864. 667. 613. 467. ⇓

16-5-5 17,100. 15,800. 17,450. 15,650. 6,450. 5,945. 6,000. 6,505. 538. 506. 229. 326.
16-6-5 24,650. 29,450. 27,450. 29,500. 8,915. 9,220. 9,715. 10,850. ⇑ 181. 129. 147. 122.

Monitors on the Praxair facility (leased from Agrium)
92-1 1,410. 1,510. 1,205. 1,605. 0.26 0.045 0.19 0.12 6.2 5.1 8.28 3.82
92-2 330. 593. 436. 483. 4.09 0.045 8.6 9.235 0.78 6.5 3.17 2.82
92-3 14,100. 16,150. 13,200. 13,050. 6,355. 6,545. 6,610. 5,500. 731. 619. 645. 486. ⇓

92-4 3,040. 2,635. 2,720. 3,240. ⇑ 925. 977. 1,219. 1,475. ⇑ 1,430. 2,125. 1,545. 1,290.
Monitors adjacent to the No.1 Phosphate Cooling Pond

4-1-5 2,545. 2,565. 2,465. 2,470. 0.15 0.7 0.29 0.75 54.8 52.1 50. 50.9 ⇓

4-2-3 6,100. 3,610. 4,255. 11,495. 884. 565. 721. 2,175. 223. 141. 114. 132.
11-1-7 23,650. 25,800. 23,700. 29,250. ⇑ 2,600. 2,915. 3,560. 4,425. ⇑ <0.5 <0.5 <0.5 <0.35
11-2-5 45,900. 44,050. 44,600. 43,050. 13,250. 12,600. 12,300. 12,650. <1. <1. 0.3 0.53
11-3-5 26,050. 34,700. 31,950. 36,500. 6,950. 9,220. 7,875. 9,615. 76.5 43.9 49.4 54.
11-4-8 7,170. 4,695. 5,515. 5,450. 947. 394. 576. 487. 19.7 13.5 17.7 13.3
12-1-3 44,300. 42,800. 35,450. 10,385. ⇓ 12,800. 13,000. 11,040. 4,230. ⇓ 1,350. 1,082. 1,942. 4,460. ⇑

12-1-12 2,480. 2,390. 2,420. 2,500. 7.65 7.8 8.6 8.9 0.275 0.355 0.61 0.54
12-3-4 46,850. 39,100. 50,700. 53,600. ⇑ 13,850. 12,090. 13,400. 15,150. ⇑ 656. 1,157. 520. 273. ⇓

12-3-5 42,550. 43,800. 49,550. 53,300. ⇑ 10,350. 10,700. 11,450. 12,200. ⇑ 83.4 90.2 95.2 85.9
12-4-8 55,700. 52,600. 69,750. 68,100. 14,400. 14,900. 18,850. 17,700. 59.9 92.9 41.9 28.
Guidelines* 500 4.27 3
Background 336 10 15.9

Bold and shaded numbers exceed the Guideline T Trend (blank cells indicate no observed trend)

* Alberta Tier 1 Soil and Groundwater Remediation Guidelines (Commercial/Industrial) ⇑ Values currently trending downwards
** Background Concentration for the lower aquifer ⇓ Values currently trending downwards
Refer to tables and graphs in the Appendices for complete historical data
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Gypsum Stack No.1

Gypsum Stack No. 2

No.1 Phosphate 
Cooling Pond

10MW-3
Nitrate-N: 6.62
Ammonia-N: 66
Sulphate: 260
Chloride: 125

12-2-37
Nitrate-N: 0.27
Ammonia-N: 6
Sulphate: 598
Manganese: 0.91

12-2-30
Nitrate-N: 0.33
Ammonia-N: 2
Sulphate: 622
Manganese: 0.65

10MW-2
Nitrate-N: 146
Ammonia-N: 412
Sulphate: 2,480
Chloride: 287
Sodium: 347

10MW-1
Nitrate-N: 72.2
Ammonia-N: 432
Sulphate: 2,370
Chloride: 1110
Sodium: 861

4-1-5
Nitrate-N: 50.9
Ammonia-N: 1
Sulphate: 2,470
Manganese: 0.19
Uranium: 0.115

15-1-4
Nitrate-N: 3.25
Ammonia-N: 6
Sulphate: 108
Arsenic: 0.014
Manganese: 0.11
Phosphate: 4.79

11-4-8
Nitrate-N: 13.3
Ammonia-N: 487
Sulphate: 5,450
Manganese: 2.56
Sodium: 480
Uranium: 0.127

16-2-4
Nitrate-N: 285
Ammonia-N: 2,785
Sulphate: 5,675
Arsenic: 0.13
Phosphate: 129
Selenium: 0.005
Sodium: 365

12-4-8
Nitrate-N: 28
Ammonia-N: 17,700
Sulphate: 68,100
Arsenic: 0.02
Manganese: 6.05
Phosphate: 37
Sodium: 1,345

11-1-7
Nitrate-N: <0.35
Ammonia-N: 4,425
Sulphate: 29,250
Copper: 0.025
Manganese: 4.18
Sodium: 2,205
Uranium: 0.05

11-2-5
Nitrate-N: 0.53
Ammonia-N: 12,650
Sulphate: 43,050
Arsenic: 0.025
Cobalt: 0.52
Manganese: 4.2
Nickel: 2.8
Phosphate: 9.33
Sodium: 1,024

11-3-5
Nitrate-N: 54
Ammonia-N: 9,615
Sulphate: 36,500
Aluminum: 0.46
Arsenic: 0.16
Cobalt: 1.07
Manganese: 6.53
Nickel: 4.28
Phosphate: 40.9
Selenium: 0.01
Sodium: 666
Zinc: 0.2

12-1-3
Nitrate-N: 4,460
Ammonia-N: 4,230
Sulphate: 10,385
Arsenic: 0.027
Chloride: 124
Manganese: 3.94
Phosphate: 12.3
Selenium: 0.006
Sodium: 989

16-4-5
Nitrate-N: 467
Ammonia-N: 3,720
Sulphate: 10,450
Arsenic: 0.025
Manganese: 0.085
Phosphate: 2.96
Selenium: 0.009
Sodium: 816
Uranium: 0.021

12-3-4
Nitrate-N: 273
Ammonia-N: 15,150
Sulphate: 53,600
Arsenic: 0.19
Cobalt: 0.13
Manganese: 0.55
Phosphate: 294
Selenium: 0.01
Sodium: 1,190

12-3-5
Nitrate-N: 85.9
Ammonia-N: 12,200
Sulphate: 53,300
Arsenic: 0.015
Manganese: 2.95
Phosphate: 12.4
Sodium: 1,995
Uranium: 0.03

15-4-5
Nitrate-N: 748
Ammonia-N: 2,520
Sulphate: 10,255
Arsenic: 0.24
Manganese: 4.02
Phosphate: 70.3
Selenium: 0.006
Sodium: 678

15-5-5
Nitrate-N: 229
Ammonia-N: 3,030
Sulphate: 10,985
Arsenic: 0.21
Manganese: 2.85
Phosphate: 35.8
Selenium: 0.015
Sodium: 739

16-2-5
Nitrate-N: 88.3
Ammonia-N: 8,775
Sulphate: 15,900
Arsenic: 0.62
Phosphate: 402
Selenium: 0.01
Sodium: 1,115
Uranium: 0.067

12-2-6
Nitrate-N: 110
Ammonia-N: 5,910
Sulphate: 18,700
Arsenic: 0.61
Copper: 0.035
Phosphate: 708
Selenium: 0.022
Sodium: 1,135

4-2-3
Nitrate-N: 132
Ammonia-N: 2,175
Sulphate: 11,495
Arsenic: 0.04
Manganese: 3.53
Phosphate: 16.4
Sodium: 808
Uranium: 0.027

16-5-5
Nitrate-N: 326
Ammonia-N: 6,505
Sulphate: 15,650
Arsenic: 1.02
Copper: 0.025
Phosphate: 481
Selenium: 0.01
Sodium: 948

16-6-5
Nitrate-N: 122
Ammonia-N: 10,850
Sulphate: 29,500
Arsenic: 0.72
Iron 0.41
Phosphate: 1,055
Selenium: 0.02
Sodium: 1,370

16-1-3
Nitrate-N: 78
Ammonia-N: 5,645
Sulphate: 17,950
Arsenic: 0.45
Phosphate: 327
Selenium: 0.01
Sodium: 1,180

12-1-12
Nitrate-N: 0.54
Ammonia-N: 9
Sulphate: 2,500
Aluminum: 0.15
Manganese: 3.78
Uranium: 0.037
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6.2 GYPSUM STACKS NO.3 & NO.4 AND FORMER HOLDING POND 
AREA 

A groundwater plume characterized by elevated concentrations of sulphate and ammonia is 
present in the sand and gravel of the Beverly Channel and is migrating toward the North 
Saskatchewan River. This plume is thought to have resulted from seepage from Gypsum Stack 
No.3 and the area between Gypsum Stacks No.3 and No.4 and further upgradient from the 
Corefco Metals Tailings Pond and the No.1 Phosphate Cooling Pond. A liner beneath Gypsum 
Stack No. 4 limits the contribution of seepage from that area. Figure 6-11 presents an oblique 
slice through the 3D CSM from south to north parallel to 119th Street. The figure shows that the 
clay unit (4c) in blue, separating the phosphogypsum (white) from the underlying fluvial sand 
(brown) is very thin or absent beneath Gypsum Stack No.3. 

 

Figure 6-11  South-North Slice through the 3D CSM Parallel to 119th Street 

A groundwater interceptor system has been installed and continues to operate along River 
Road to recover impacted groundwater and limit migration and discharge to the North 
Saskatchewan River. The system was commissioned in 1997 and has been operational since that 
time. A description of the groundwater interceptor system is presented in Appendix B (Section 
3.3), while a discussion of its performance in 2014 and 2015 is presented in Section 7.0. 

Summaries of the indicator parameters with average concentrations exceeding the Guidelines 
or background values (when no Guideline exists) in 2014 and 2015 are presented in Tables 6-2a 
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and 6-2b, respectively. Table 6-2c presents historical annual average concentrations from 2012 
to 2015 for sulphate, ammonia and nitrate. Figure 6-12 presents the monitoring area in detail and 
includes a graphical representation of the information presented in Table 6-2b for 2015. 
Analytical summary tables are presented at the end of this section, along with Figure 6-12. 

South boundary monitors 

Monitors 4-1-5, 11-1-7, 11-2-5 and 11-3-5 are located along the south boundary of the Gypsum 
Stacks No.3 and No.4 area. Groundwater quality at these monitors is discussed in Section 6.1 as 
the monitors in this area are downgradient from Gypsum Stacks No. 1 and No. 2 and the No.1 
Phosphate Cooling Pond and as such, elevated parameter concentrations at these monitors 
would have originated from that area.   

Monitors adjacent to 119th Street 

Monitors 2-2-15, 2-3-9, 3-2-18, 5-4-25, 5-2-16 and 5-6-25 border the west side of 119th Street. 
Ammonia and sulphate are the main indicator parameters in this area with average 
concentrations ranging from 1,310 to 6,270 mg/L-N and from 4,950 to 23,800 mg/L, respectively, 
in 2015. Nitrate concentrations ranged from 16.9 mg/L-N in monitor 2-2-15 to 765 mg/L-N in 
monitor 5-2-16. Guideline/background concentration exceedances of phosphate, arsenic, 
chloride, manganese, sodium and uranium are also noted in this area. Changes and trends for 
the monitors adjacent to 119th Street in 2014 and 2015 are discussed below. 

• Monitor 2-2-15: Ammonia and nitrate concentrations continued to decrease at this monitor 
on the north side of Gypsum Stack No.4. Nitrate decreased to the lowest concentration 
observed since 1998 and ammonia decreased to a historical low of 1,280 mg/L-N in 
September 2015.  

 

• Monitor 2-3-9: Ammonia and sulphate concentrations have stabilized following increasing 
trends observed at this between 1991 and 2011. The elevated concentrations at this monitor, 
along with those observed at 1-1-12/1-1-16, are now being addressed with the extension of 
the River Road Interceptor System as discussed in Section 7.0.  
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Chloride concentrations had been increasing over the monitoring history, reaching a 
historical high of 238 mg/L in May 2015. The increase may be a result of the operation of the 
interceptor drawing impacted water from the north and the interceptor extension may lead 
to further increases.  

In September 2015 this monitor was reported to be dry at 8.15 metres below top of casing 
(mBTOC), when the bottom of the monitor should be approximately 9.09 mBTOC as reported 
in May. The historical depth to water measurements are presented in the hydrograph below. 
The total depth should be confirmed in 2016 and the monitor should be abandoned and 
replaced if it is determined to be damaged. 

 

• Monitor 3-2-18: Ammonia concentrations continued to decrease to a historical low of 
2,320 mg/L-N in September 2015. Conversely, nitrate increased to a historical high of 
273 mg/L-N, likely as a result of nitrification of a portion of the ammonia. Sulphate 
concentrations also decreased to  a historical low of 8,000 mg/L in 2015.  
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• Monitor 5-2-16: Ammonia and nitrate concentrations continued to increase to historical 
highs of 1,760 and 780 mg/L-N, respectively in September 2015. Sulphate concentrations 
have also been increasing from less than 3,000 mg/L in 1990 to 8,280 mg/L in 2011 but 
remained below the historical high in subsequent monitoring events including 2014 and 2015.  

 

• Monitor 5-4-25: Nitrate concentrations have increased from 2.7 mg/L-N in 2007 to a historical 
high of 67.4 mg/L-N in 2015. Over this same time period, ammonia concentrations have 
decreased from 6,530 mg/L-N to 2,310 mg/L-N, which may be a result of oxidation of 
ammonia to nitrite and further into nitrate. Sulphate also continued a decreasing trend to a 
historical low of 7,220 mg/L.  

Monitors on the Southeast side of River Road 

There are twelve monitors on the southeast side of River Road, located on-site and hydraulically 
upgradient of the River Road Interceptor System. Ammonia concentrations at these monitors 
ranged from 456 to 6,990 mg/L-N in 2015. Sulphate concentrations ranged from 3,365 to 
19,500 mg/L. Arsenic, copper, chloride, iron, manganese, nitrate, phosphate, sodium, uranium 
and zinc concentrations were also above the Guideline/background at one or more monitors in 
this area in 2014 and/or 2015.  

Trends and changes in parameter concentrations for the monitors on the southeast side of River 
Road are discussed below. 
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• Monitor Nest 1-1-12 and 1-1-16: Increasing ammonia and sulphate concentrations have 
been observed over the 23-year monitoring record at this location and continued to 
increase to historical highs in 2015. With the commissioning of the River Road Interceptor 
System extension in this area, there is increased potential for impacted groundwater to flow 
toward this location. To monitor the effectiveness of groundwater recovery in this area, it is 
recommended that an additional monitor be installed on the downgradient side between 
the extension and the river.  

 

 

• Monitor 1-3-17: Ammonia and sulphate concentrations have decreased from 2,925 to 1,675 
mg/L-N and from 9,090 to 6,210 mg/L, respectively between 2005 and 2015. 

• Monitor 2-4-15: Ammonia and sulphate concentrations have decreased from 2,320 to 
1,675 mg/L-N and from 7,555 to 6,250 mg/L, respectively between 2006 and 2015. 
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• Monitor 6-2-19: Ammonia and sulphate concentrations have been decreasing at this 
monitor since 2007. Ammonia concentrations have decreased from 12,200 mg/L-N in 2007 to 
5,910 mg/L-N in 2015 and sulphate concentrations have decreased from 35,800 mg/L to 
18,800 mg/L over the same period.   

 

Phosphate concentrations increased sharply from 5 mg/L in 2010 to 70 mg/L in 2013, which 
was similar to observations at nearby monitors 7-1-16 and 7-3-18. Phosphate concentrations 
have since decreased to 32 mg/L in 2015.  

 

• Monitor 7-1-16: Similar to monitor 6-2-19, ammonia and sulphate concentrations continued 
decreasing trends that have been observed since 2007 as noted above. Phosphate 
concentrations increased at this monitor from 3.7 mg/L in 2006 to 166 mg/L in 2011 and have 
since decrease to 108 mg/L in 2015.   

• Monitor 7-2-16: Ammonia and sulphate concentrations continued decreasing trends at this 
monitor decreasing from 11,850 to 6,245 mg/L-N and 37,500 to 19,050 mg/L, respectively 
between 2007 and 2015. 

• Monitor 7-3-18: Similar to nearby monitor 7-1-16 and 6-2-19, phosphate concentrations 
increased from 0.4 mg/L in 2006 to a historical high of 210 mg/L in 2013 before decreasing to 
153 in 2015. Ammonia and sulphate concentrations continue to indicate decreasing trends 
after reaching historical highs in 2004.  
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• Monitor 8-1-17: Ammonia and sulphate concentrations continued decreasing trends which 
have been observed since 2002. Between 2002 and 2015 sulphate has decreased from 
12,950 to 6,260 mg/L and ammonia has decreased from 3,125 to 1,440 mg/L-N. 

Increasing parameter concentration trends were noted in a number of monitors southeast of 
River Road following commissioning of the River Road Interceptor as a result of the system 
drawing more impacted groundwater towards it. However, these trends have since reversed 
and decreasing sulphate and ammonia concentrations are observed at 7 of the 12 the 
monitors. Further discussion of the interceptor system and its effect on water quality is presented 
in Section 7.0.  

The increased phosphate concentrations at monitors 6-2-19, 7-1-16 and 7-3-18 between 2006 
and 2013 may have been related to the elevated phosphate concentrations observed at 5-3-15 
and 5-3-23 between Gypsum Stack No.3 and No.4. It is thought that adsorption of phosphate to 
the clay materials within the fluvial deposits had slowed the migration of the plume and 
breakthrough has only recently been observed in this area. In other words, the adsorption 
capacity of the clays may have been reached allowing the phosphate plume to migrate further 
downgradient than it had previously. Phosphate concentrations have decreased at all of these 
monitors since 2013. 

Phosphate concentrations have historically decreased over the monitoring record at 6-1-12, 7-6-
15, 8-3-16, 9-2-8 and 9-2-20. The elevated concentrations had resulted from historical seepage 
from the Pumping and/or Holding Ponds (formerly known as the No.2 Phosphate Cooling Pond). 
The ponds were historically used as cooling ponds for water recovered from gypsum slurry. 
Phosphate concentrations began decreasing when this use was discontinued.  

Chloride concentrations at monitors 1-1-16, 1-3-17 and 2-2-15 increased at an accelerated rate 
after the River Road interceptor was commissioned in 1997. The chloride increases at these 
monitors and at 2-2-15 suggest that there is a chloride plume present in the Beverly Channel east 
of Agrium’s property that has been drawn to, and captured by, the River Road Interceptor 
System. These changes are discussed in more detail in section 7.0. The highest average chloride 
concentration in 2013 (2,255 mg/L) was observed at monitor 1-3-17.  

The former operations of the Gypsum Stacks No.3 and No.4 and the Holding Pond did not 
involve chlorides and other monitors completed in the Beverly Channel in this area of the facility 
have not shown elevated chloride concentrations. Therefore, this chloride plume is believed to 
have originated from sources outside of Agrium’s property. 

Monitors on the Northwest side of River Road 

There are six monitors on the northwest side of River Road, outside the fenceline and on the 
northwest side of the River Road Interceptor (monitors 1-4-16, 1-5-17, 7-4-15, 7-5-16, 7-6-15, and 8-
3-16). Ammonia and sulphate concentrations at these monitors ranged from 1,100 to 
6,395 mg/L-N and from 5,390 to 19,800 mg/L, respectively in 2015. Nitrate, phosphate, arsenic, 
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chloride, copper, manganese, sodium, uranium and zinc were also above their respective 
background/Guideline concentrations at one or more monitors in this area in 2012 and 2013.  

Trends and changes in parameter concentrations for the monitors on the northwest side of River 
Road are discussed below. 

• Monitor 7-5-16: Phosphate concentrations have increased from 2.15 mg/L in May 2012 to 
38.3 mg/L in May 2015 but decreased to 19.1 mg/L in September. The increase may 
represent a delayed breakthrough of the phosphate plume that has been observed at the 
upgradient monitor 7-1-16 which began in 2007 and peaked in 2011 as shown in the time-
series charts below. Phosphorus is readily adsorbed to clay particles limiting its mobility in clay 
rich soils (Brady and Weil, 1996). However, once the adsorptive capacity of the soil is 
reached the mobility increases, which may be occurring upgradient of this location. 

 
• Monitor 7-6-15: Ammonia and sulphate concentrations have indicated decreasing trends 

since 2012. Ammonia has decreased from 3,290 to 2,555 mg/L-N and sulphate has 
decreased from 14,100 to 9,830 mg/L between 2012 and 2015. 

• Monitor 8-3-16: Ammonia and sulphate and have exhibited decreasing trends over recent 
monitoring events. Between 2002 and 2015, ammonia concentrations have decreased from 
3,820 to 1,100 mg/L-N and sulphate has decreased from 14,150 to 5,390mg/L.  

Parameter concentrations at the remaining monitors remained relatively stable in 2014 and 
2015.  

Monitors along the Southwestern boundary near the Former Holding Pond 

There are three nests of two monitors along the southwestern boundary of the Agrium Gypsum 
Stacks No.3 & No.4 and Former Holding Pond Area (6-1-12/6-1-19, 9-2-8/9-2-20, and 9-4-10/9-4-
20). Monitors 8-4-7, 8-4-18 and 8-5-10 have been installed downgradient of the former Holding 
Pond near the administration building to assess groundwater quality in that area. Additional 
monitoring wells 9-5-10, 9-6-11 and 9-7-11 were installed in January 2014 in the footprint of the 
former Holding Pond to support the decommissioning of the pond. Monitors 9-3-11 in the Agrium 
Former Waste Management Area is also included in this section because groundwater at this 
monitor is more likely to have been influenced by the former Holding Pond and/or gypsum 
stacks than the activities in the Former Waste Management Area.  
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The upper aquifer unit is unsaturated over portions of this area and intermittently saturated in 
others. Shallow monitors 8-4-7 and 9-2-8, completed at the base of the upper sand unit, were dry 
in 2014 and 2015.   

Ammonia and sulphate concentrations at the monitors in this area ranged from 419 to 9,390 
mg/L-N and from 2,165 to 32,050 mg/L, respectively, in 2015. Aluminum, arsenic, chloride, cobalt, 
copper, iron, manganese, nickel, nitrate, phosphate, selenium, sodium, uranium and zinc also 
exceed Guideline/background concentrations at one or more monitors in 2014 and/or 2014, as 
indicated in Tables 6-2a and 6-2b.   

Trends and changes in parameter concentrations for the monitor nests near the former Holding 
Pond in 2014 and 2015 are discussed below. 

• Monitor Nest 6-1-12/ 6-1-19: In shallow monitor 6-1-12, nitrate concentrations have increased 
during recent monitoring events from 6.3 mg/L-N in 2010 to 249 mg/L-N in 2015. Nitrification of 
ammonia may be occurring at the shallower depths at this location. Because monitor 6-1-12 
is completed in the upper sand unit, aerobic conditions likely exist allowing biological 
oxidation of ammonia to nitrite and further into nitrate. Similar nitrate trends are not observed 
in the deeper monitor (6-1-19); however, ammonia concentrations have decreased from 
9,880 mg/L-N in 2008 to 4,530 mg/L-N in 2015 in the deeper monitor. Sulphate concentrations 
are also decreasing in this monitor.  

• Monitor Nest 9-2-8/9-2-20: Monitor 9-2-8 has been dry since 2009 which may be a result of 
the Pumping Pond liner repair and replacement competed in 2007 and 2008, respectively.  

In the deeper monitor (9-2-20), ammonia, sulphate, and chloride concentrations continued 
decreasing trends. Since the liner was repaired and subsequently replaced, average 
ammonia has decreased from 7,815 to 2,950 mg/L-N, sulphate has decreased from 35,900 to 
9,530 mg/L, and chloride has decreased from 279 to 124 mg/L. Phosphate concentrations 
have decreased averaging 7.7 mg/L in 2015 compared to a historical high of 4,300 mg/L in 
2002, and cobalt also decreased to a historical low of 0.05 mg/L in September 2015.  

 

• Monitor 9-3-11: Prior to 2005, ammonia concentrations were below 10 mg/L-N and sulphate 
concentrations were below 1,500 mg/L. Ammonia and sulphate concentrations increased 
sharply between 2005 and 2007 to historical highs of 9,455 mg/L-N and 35,900 mg/L, 
respectively. Since 2008, ammonia and sulphate concentrations have decreased to 650 
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mg/L-N and 2,165 mg/L in 2015. Phosphate concentrations also followed a similar increasing 
and decreasing trend. The elevated parameters were likely a result of leakage from the 
Pumping Pond considering the decreases observed following the replacement of the liner.  

• Monitors 9-5-10, 9-6-11 and 9-7-11: These monitors were installed in the footprint of the 
former Holding Pond to monitor groundwater quality following the decommissioning of the 
pond. Sulphate and ammonia are elevated above concentrations observed at other 
monitors in this area. The highest ammonia and sulphate concentrations in 2015 were 9,390 
mg/L-N and 32,050 mg/L, respectively. Chloride, phosphate and a number of metals 
concentrations including aluminum, arsenic, cobalt, copper, manganese, nickel, sodium 
and zinc are also elevated above Guideline/background. The cobalt and nickel 
concentrations at 9-7-11 were 7.12 mg/L and 11.78 mg/L, respectively in 2015. These metals 
concentrations indicate that the source of impacts beneath the pond could have 
originated from the Corefco Metals Tailings Pond. The former Holding Pond is hydraulically 
downgradient of the Metals Tailings Pond and Corefco monitoring well 10-1-2 between the 
Metals Tailings Pond and the former Holding Pond has historically reported similar sulphate 
and ammonia concentrations along with cobalt concentrations over 4 mg/L and nickel 
concentrations over 150 mg/L. However, it is also possible that water with elevated metals 
has been stored in the Holding Pond following its use as a cooling pond. 

Historical leakage from the Pumping Pond had resulted in impacts in the surrounding area. 
Decreasing phosphate concentrations in the monitors on the north side of the Pumping Pond 
are attributed to the pond no longer being used as a cooling pond for the phosphogypsum 
slurry. Following its use as a cooling pond, the pond has been used to store discharge water 
recovered from the groundwater interceptors prior to deep well disposal. Chloride 
concentrations increased at nested monitors 6-1-12/6-1-19 and 9-2-8/9-2-20 after the pond 
began being used to store chloride impacted water from the River Road Interceptor. In 2007, 
the Pumping Pond was drained and repairs were made to the liner and in 2008 the entire liner 
was replaced. Sulphate, ammonia, and chloride concentrations have decreased in the 
surrounding monitors (6-1-12, 6-1-19, 9-2-20 and 9-3-11) since the repairs were made.  

Increasing ammonia and sulphate concentrations previously observed at 9-4-20 may have been 
a result of historical leakage from the former Holding Pond. The elevated chloride 
concentrations at this monitor were consistent with the water from the recovery systems that was 
being stored in the pond and there is no other known source of chloride in the area. Agrium 
recognized the possibility that the integrity of the Holding Pond liner may have been 
compromised and, as such, removed the water inventory, decommissioned and backfilled the 
pond in 2013. Groundwater quality directly beneath the former pond is now being monitored at 
three locations and future monitoring events will be used to determine the effect of the 
decommissioning on the water quality in this area. 
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Average 2014 Concentrations Exceeding Guidelines/Background in the Gypsum Stacks No. 3 
and No. 4 and Former Holding Pond Area
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Monitor Nitrate Ammonia Sulphate PO4 As Cl Mn Na U Zn Other
mg/L-N mg/L-N mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

South Boundary Monitors
4-1-5 50 2,465 0.24 0.07
11-1-7 3,560 23,700 3.59 1,935 0.037 Copper 0.02

11-2-5 12,300 44,600 11.1 0.04 4.85 981 Cobalt 0.42 
Nickel 2.51

11-3-5 49.4 7,875 31,950 55.2 0.17 694 6.15 1,017 0.25
Aluminum 0.3 
Cobalt 1.13 
Nickel 4.1

Monitors adjacent to 119th Street
2-2-15 19.9 1,460 5,310 1,425 0.36 1,185 0.055
2-3-9 55.3 5,830 19,000 190 6.08 819 0.04
3-2-18 153 2,880 9,080 36.6 0.06 155 0.26 782 0.027
5-2-16 453 1,415 7,945 4.53 1,040 0.074
5-4-25 44.2 2,790 8,125 172 0.09 0.095 357
5-6-25 35.5 4,105 11,900 189 0.11 0.15 550

Monitors on the Southeast Side of River Road
1-1-12 419 2,960 13,150 13.55 750 0.083
1-1-16 4.25 1,885 8,200 1,435 2.52 1,345 0.04
1-3-17 1,575 6,375 2,040 1.67 1,660 0.073
1-6-16 3,340 10,390 256 0.8 746 0.049
2-4-15 1,670 6,530 2,100 1.66 1,745 0.071
6-2-19 7,005 17,800 46.6 726 0.043
7-1-16 9.35 6,470 16,150 106 0.01 604
7-2-11
7-2-16 7,020 18,300 724 0.055 Iron 0.63
7-3-18 6,230 15,900 142 0.01 602
8-1-17 1,415 6,010 0.7 329 0.018
8-2-16 2,760 9,790 0.81 479 0.047

Monitors on the Northwest Side of River Road
1-4-16 3,830 11,450 196 0.59 730 0.057
1-5-17 1,575 6,300 2,320 2.05 1,735 0.055
7-4-15 13 5,250 16,400 0.2 686 0.042 Iron 0.45
7-5-16 40.9 6,240 16,650 15.2 0.3 627 0.034
7-6-15 35.2 3,280 11,050 21.9 0.03 187 0.76 483 0.027
8-3-16 1,300 5,735 16.7 0.007 1.23 438

Monitors along the Southwestern Boundary near the Holding Pond
6-1-12 282 4,755 15,550 68.2 0.15 279 1.25 654
6-1-19 5,005 14,900 3.83 0.28 604 0.034
8-4-18 492 4,095 1 474
8-5-10 220 2,520 8,050 67.7 0.11 1.59 265

9-2-20 3,320 10,650 4.73 0.01 194 0.7 554 0.024 Aluminum 0.16 
Cobalt 0.07

9-3-11 715 993 2,680 18.9 0.04 1.46
9-4-10 174 448 3,040 141 1.35 0.03
9-4-20 3,110 12,325 0.45 410 0.109

9-5-10 1,085 5,315 56 0.14 11.45 455 Aluminum 0.21 
Cobalt 1.93

9-6-11 8,645 31,750 258 0.27 351 4.85 851 Cobalt 0.19

9-7-11 46.1 9,095 31,800 795 0.15 275 14.95 805 0.31
Aluminum 0.55 

Cobalt 20.7      
pH 6.42

Monitors Between Gypsum Stacks No.3 and No.4
5-3-15 48.1 4,275 13,850 50.7 0.06 158 2.82 883 0.029 Selenium 0.005
5-3-23 7,915 22,150 205 0.02 585

Guidelines 3 4.27 500 NG 0.005 120 0.05 200 0.015 0.03

Aluminum 0.05  
Copper 0.007  

Iron 0.03      
Nickel 0.66       pH 
6.5-8.5 Selenium 

0.001

Background* 15.9 10 336 1.79 0.042 1,610 2.06 1,030 0.014 0.03

Aluminum 0.78 
Copper 0.021 

Iron 4.24     Nickel 
0.097 Selenium 

0.02

* Upper limit of the background concentration range for the lower aquifer presented in Section 2.4

Guideline = Alberta Tier 1 Soil and Groundwater Remediation Guidelines 
                      for commercial/industrial land use (ESRD 2014)



Table 6-2b
Average 2015 Concentrations Exceeding Guidelines/Background in the Gypsum Stacks No. 3 and No. 4 and Former Holding Pond Area

V:\1102\active\110219651\report\2015_dat_summary_tables.xlsx

Monitor Nitrate Ammonia Sulphate PO4 As Cl Mn Na U Zn Other
mg/L-N mg/L-N mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

South Boundary Monitors
4-1-5 50.9 2,470 0.19 0.115
11-1-7 4,425 29,250 4.18 2,205 0.05 Copper 0.025

11-2-5 12,650 43,050 9.33 0.025 4.2 1,024
Cobalt 0.52       

Iron 5.24     Nickel 
2.8

11-3-5 54 9,615 36,500 40.9 0.12 6.53 666 0.2

Aluminum 0.46 
Cobalt 1.07  
Nickel 4.28  

Selenium 0.01

Monitors adjacent to 119th Street
2-2-15 16.9 1,310 4,950 1,440 0.31 1,200 0.07
2-3-9 53.1 6,270 23,800 238 7 1,060 0.077 Copper 0.02
3-2-18 136 2,350 8,000 17.1 0.025 0.22 605 0.026
5-2-16 765 1,665 8,440 123 5.04 948 0.096 Iron 0.44
5-4-25 67.4 2,310 7,220 70.4 0.1 0.54 337 Selenium 0.005
5-6-25 61.7 3,900 12,450 192 0.12 0.25 619

Monitors on the Southeast Side of River Road
1-1-12 398 2,960 13,250 14.9 659 0.13 Copper 0.1
1-1-16 2,365 10,240 1,320 2.33 1,355 0.068
1-3-17 1,675 6,210 2,030 1.38 1,655 0.094
1-6-16 3,505 11,650 224 0.56 862 0.066
2-4-15 1,675 6,250 2,065 1.41 1,635 0.102
6-2-19 5,910 18,800 31.8 0.01 0.1 857 0.065
7-1-16 6,990 19,500 108 0.02 780 0.04
7-2-11 24.9 456 3,365 2.76 222 0.02
7-2-16 6,245 19,050 0.23 812 0.071 Iron 0.37
7-3-18 6,790 19,000 154 0.02 774 0.027
8-1-17 1,440 6,260 0.72 371 0.025
8-2-16 3,110 10,420 0.71 483 0.061

Monitors on the Northwest Side of River Road
1-4-16 3,345 11,250 535 0.77 1,034 0.081
1-5-17 1,595 5,955 2,450 1.79 1,875 0.098
7-4-15 6,300 19,800 0.21 883 0.061 Iron 0.49
7-5-16 14.6 6,395 19,100 28.7 0.01 0.31 797 0.047
7-6-15 2,555 9,830 17.4 0.011 0.62 498 0.034
8-3-16 1,100 5,390 13.1 0.007 1.21 406 0.017

Monitors along the Southwestern Boundary near the Holding Pond
6-1-12 249 4,900 17,350 32.7 0.13 272 2.03 758
6-1-19 4,530 14,600 3.16 0.1 607 0.037

8-4-18 447 3,555 0.88 412 Copper 0.068 Iron 
1.31

8-5-10 235 1,950 6,540 55.3 0.11 1.29

9-2-20 2,950 9,530 7.67 0.011 124 0.46 510 0.027 Aluminum 0.11 
Cobalt 0.06

9-3-11 416 650 2,165 11.9 0.03 1.14
9-4-10 245 419 2,770 156 1.32 0.023
9-4-20 3,260 13,150 0.45 457 0.185

9-5-10 1,300 5,940 40.4 0.16 12.25 445

Aluminum 0.48 
Cobalt 1.59         

Iron 3.98         
Nickel 3.87 

9-6-11 4.41 9,390 32,050 280 0.27 375 4.23 973 0.08 Cobalt 0.17

9-7-11 219 6,710 23,600 384 0.17 177 6.99 732 0.4
Cobalt 7.12 
Nickel 11.78 

Selenium 0.007

Monitors Between Gypsum Stacks No.3 and No.4
5-3-15 54.5 3,640 13,400 29.8 0.058 142 2.39 822 0.042 Selenium 0.005
5-3-23 7,555 23,050 200 0.022 789 0.021

Guidelines 3 4.27 500 NG 0.005 120 0.05 200 0.015 0.03

Aluminum 0.05  
Copper 0.007     

Iron 0.3          
Nickel 0.66   

Selenium 0.001

Background* 15.9 10 336 1.79 0.042 1,610 2.06 1,030 0.014 0.03

Aluminum 0.78 
Copper 0.021 Iron 

4.24     Nickel 
0.097 Selenium 

0.02

* Upper limit of the background concentration range for the lower aquifer presented in Section 2.4

Guideline = Alberta Tier 1 Soil and Groundwater Remediation Guidelines 
                      for commercial/industrial land use (ESRD 2014)



Table 6-2c
Historical Average Concentrations for Main Indicator Parameters Gypsum Stacks No. 3 No. 4

Monitors Sulphate (mg/L) Ammonia (mg/L-N) Nitrate  (mg/L-N)
2012 2013 2014 2015 T 2012 2013 2014 2015 T 2012 2013 2014 2015 T

South Boundary Monitors
4-1-5 2,545. 2,565. 2,465. 2,470. 0.145 0.695 0.29 0.75 54.8 52.1 50. 50.9 ⇓

11-1-7 23,650. 25,800. 23,700. 29,250. ⇑ 2,600. 2,915. 3,560. 4,425. ⇑ <0.5 <0.5 <0.5 <0.35
11-2-5 45,900. 44,050. 44,600. 43,050. 13,250. 12,600. 12,300. 12,650. <1. <1. 0.3 0.53
11-3-5 26,050. 34,700. 31,950. 36,500. 6,950. 9,220. 7,875. 9,615. 76.5 43.9 49.4 54.

Monitors adjacent to 119th Street
2-2-15 6,385. 6,040. 5,310. 4,950. ⇓ 1,745. 1,615. 1,460. 1,310. ⇓ 46.8 38.5 19.9 16.9 ⇓

2-3-9 24,050. 23,700. 19,000. 23,800. 6,360. 6,300. 5,830. 6,270. 19.1 26.7 55.3 53.1 ⇑

3-2-18 9,850. 9,115. 9,080. 8,000. ⇓ 3,080. 2,745. 2,880. 2,350. ⇓ 109. 170. 153. 136.
5-2-16 7,685. 7,860. 7,945. 8,440. ⇑ 1,460. 1,455. 1,415. 1,665. ⇑ 233. 164. 453. 765. ⇑

5-4-25 9,100. 8,405. 8,125. 7,220. ⇓ 3,425. 2,810. 2,790. 2,310. ⇓ 15. 27.6 44.2 67.4 ⇑

5-6-25 15,000. 11,900. 12,450. 5,280. 4,105. 3,900. 587. 35.5 61.7
Monitors on the Southeast Side of River Road

1-1-12 10,670. 9,980. 13,150. 13,250. ⇑ 2,445. 2,060. 2,960. 2,960. ⇑ 533. 442. 419. 398.
1-1-16 7,175. 7,365. 8,200. 10,240. ⇑ 1,420. 1,560. 1,885. 2,365. ⇑ 2.34 4.53 4.25 0.91
1-3-17 6,990. 6,500. 6,375. 6,210. ⇓ 1,695. 1,610. 1,575. 1,675. ⇓ 0.45 <0.2 <0.35 <0.5
1-6-16 12,650. 11,950. 10,390. 11,650. 4,025. 3,400. 3,340. 3,505. <0.5 <0.5 <0.5 <0.5
2-4-15 7,075. 6,810. 6,530. 6,250. ⇓ 1,755. 1,725. 1,670. 1,675. ⇓ <0.5 <0.5 <0.35 0.
6-2-19 22,750. 21,950. 17,800. 18,800. ⇓ 8,070. 7,530. 7,005. 5,910. ⇓ <0.5 <0.5 <0.5 0.21
7-1-16 22,950. 22,950. 16,150. 19,500. ⇓ 8,400. 7,690. 6,470. 6,990. ⇓ 0.85 <0.5 9.35 <0.5
7-2-11 3,380. 3,365. 411. 364. 456. 35.3 24.9
7-2-16 22,200. 23,450. 18,300. 19,050. ⇓ 7,755. 7,500. 7,020. 6,245. ⇓ <0.5 <0.5 <0.5 <0.35
7-3-18 23,000. 21,300. 15,900. 19,000. ⇓ 8,250. 7,225. 6,230. 6,790. ⇓ <0.5 <0.5 <0.5 <0.35
8-1-17 6,900. 6,800. 6,010. 6,260. ⇓ 1,695. 1,560. 1,415. 1,440. ⇓ <0.2 <0.2 <0.2 <0.15
8-2-16 12,150. 13,550. 9,790. 10,420. 3,680. 3,530. 2,760. 3,110. <0.5 <0.5 <0.35 <0.2

Monitors on the Northwest Side of River Road
1-4-16 10,405. 17,200. 11,450. 11,250. 2,965. 5,100. 3,830. 3,345. 0.8 0.95 <0.5 <0.35
1-5-17 6,300. 7,385. 6,300. 5,955. 1,300. 1,490. 1,575. 1,595. 0.2 <0.2 <0.5 <0.15
7-4-15 21,500. 23,250. 16,400. 19,800. 7,505. 7,130. 5,250. 6,300. 6.5 1.98 13. <0.35
7-5-16 22,550. 22,750. 16,650. 19,100. 8,040. 7,080. 6,240. 6,395. 5.7 25. 40.9 14.6
7-6-15 14,100. 12,550. 11,050. 9,830. ⇓ 3,895. 3,175. 3,280. 2,555. ⇓ 54.8 8.87 35.2 0.32
8-3-16 6,870. 6,500. 5,735. 5,390. ⇓ 1,605. 1,295. 1,300. 1,100. ⇓ <0.2 <0.2 0.18 <0.15

Monitors along the Southwestern Boundary near the Former Holding Pond
6-1-12 16,200. 11,685. 15,550. 17,350. 5,770. 4,000. 4,755. 4,900. 239. 416. 282. 249. ⇑

6-1-19 18,600. 17,550. 14,900. 14,600. ⇓ 6,405. 5,655. 5,005. 4,530. ⇓ <0.5 <0.5 0.16 <0.35
8-4-7 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
8-4-18 2,692. 3,505. 4,095. 3,555. 341. 521. 492. 447. 0.19 <0.1 <0.1 <0.1
8-5-10 12,200. 8,050. 6,540. ⇓ 3,410. 2,520. 1,950. ⇓ 262. 220. 235.
9-2-8 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
9-2-20 13,200. 10,550. 10,650. 9,530. ⇓ 4,270. 3,540. 3,320. 2,950. ⇓ <0.5 <0.5 <0.5 <0.2
9-3-11 4,645. 3,595. 2,680. 2,165. ⇓ 1,265. 1,405. 993. 650. ⇓ 129. 1,240. 715. 416.
9-4-10 Dry 2,860. 3,040. 2,770. Dry 552. 448. 419. Dry 138. 174. 245.
9-4-20 13,350. 16,250. 12,325. 13,150. 3,605. 4,475. 3,110. 3,260. 1.95 3.4 1.99 2.31
9-5-10 5,315. 5,940. 1,085. 1,300. <0.2 <0.15
9-6-11 31,750. 32,050. 8,645. 9,390. <1. 4.41
9-7-11 31,800. 23,600. 9,095. 6,710. 46.1 219.

Monitors Between Gypsum Stacks No.3 and No.4
5-3-15 22,700. 18,150. 13,850. 13,400. 6,120. 4,795. 4,275. 3,640. 27.8 56.8 48.1 54.5
5-3-23 22,200. 25,850. 22,150. 23,050. 8,235. 8,290. 7,915. 7,555. <0.5 0.02 <0.5 <0.5
Guidelines* 500 4.27 3
Background** 336 10 15.9
Bold and shaded numbers exceed the Guideline T Trend (blank cells indicate no observed trend)
* Alberta Tier 1 Soil and Groundwater Remediation Guidelines (Commercial/Industrial) ⇑ Values currently trending upwards
** Background Concentration for the lower aquifer ⇓ Values currently trending downwards                
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4-1-5
Nitrate-N: 50.9
Ammonia-N: 1
Sulphate: 2,470
Manganese: 0.19
Uranium: 0.115

7-2-11
Nitrate-N: 24.9
Ammonia-N: 456
Sulphate: 3,365
Manganese: 2.76
Sodium: 222
Uranium: 0.02

9-4-10
Nitrate-N: 245
Ammonia-N: 419
Sulphate: 2,770
Chloride: 156
Manganese: 1.32
Uranium: 0.023

8-4-18
Nitrate-N: <0.075
Ammonia-N: 447
Sulphate: 3,555
Copper: 0.068
Manganese: 0.88
Sodium: 412

9-3-11
Nitrate-N: 416
Ammonia-N: 650
Sulphate: 2,165
Arsenic: 0.03
Manganese: 1.14
Phosphate: 11.9

9-4-20
Nitrate-N: 2.31
Ammonia-N: 3,260
Sulphate: 13,150
Manganese: 0.45
Sodium: 457
Uranium: 0.185

8-2-16
Nitrate-N: <0.2
Ammonia-N: 3,110
Sulphate: 10,420
Manganese: 0.71
Sodium: 483
Uranium: 0.061

8-1-17
Nitrate-N: <0.15
Ammonia-N: 1,440
Sulphate: 6,260
Manganese: 0.72
Sodium: 371
Uranium: 0.025

7-4-15
Nitrate-N: <0.35
Ammonia-N: 6,300
Sulphate: 19,800
Iron: 0.49
Manganese: 0.21
Sodium: 883
Uranium: 0.061

7-2-16
Nitrate-N: <0.35
Ammonia-N: 6,245
Sulphate: 19,050
Iron: 0.37
Manganese: 0.23
Sodium: 812
Uranium: 0.071

1-1-12
Nitrate-N: 398
Ammonia-N: 2,960
Sulphate: 13,250
Copper: 0.1
Manganese: 14.9
Sodium: 659
Uranium: 0.13

7-1-16
Nitrate-N: <0.5
Ammonia-N: 6,990
Sulphate: 19,500
Arsenic: 0.02
Phosphate: 108
Sodium: 780
Uranium: 0.04

5-2-16
Nitrate-N: 765
Ammonia-N: 1,665
Sulphate: 8,440
Chloride: 123
Iron: 0.44
Manganese: 5.04
Sodium: 948
Uranium: 0.096

5-6-25
Nitrate-N: 61.7
Ammonia-N: 3,900
Sulphate: 12,450
Arsenic: 0.12
Manganese: 0.25
Phosphate: 192
Sodium: 619

5-3-23
Nitrate-N: <0.5
Ammonia-N: 7,555
Sulphate: 23,050
Arsenic: 0.022
Phosphate: 200
Sodium: 789
Uranium: 0.021

2-4-15
Nitrate-N: 0
Ammonia-N: 1,675
Sulphate: 6,250
Chloride: 2,065
Manganese: 1.41
Sodium: 1,635
Uranium: 0.102

6-1-19
Nitrate-N: <0.35
Ammonia-N: 4,530
Sulphate: 14,600
Manganese: 0.1
Phosphate: 3.16
Sodium: 607
Uranium: 0.037

2-2-15
Nitrate-N: 16.9
Ammonia-N: 1,310
Sulphate: 4,950
Chloride: 1,440
Manganese: 0.31
Sodium: 1,200
Uranium: 0.07

1-6-16
Nitrate-N: <0.095
Ammonia-N: 3,505
Sulphate: 11,650
Chloride: 224
Manganese: 0.56
Sodium: 862
Uranium: 0.066

11-1-7
Nitrate-N: <0.35
Ammonia-N: 4,425
Sulphate: 29,250
Copper: 0.025
Manganese: 4.18
Sodium: 2,205
Uranium: 0.05

1-1-16
Nitrate-N: 0.91
Ammonia-N: 2,365
Sulphate: 10,240
Chloride: 1,320
Manganese: 2.33
Sodium: 1,355
Uranium: 0.068

3-2-18
Nitrate-N: 136
Ammonia-N: 2,350
Sulphate: 8,000
Arsenic: 0.025
Manganese: 0.22
Phosphate: 17.1
Sodium: 605
Uranium: 0.026

8-3-16
Nitrate-N: <0.15
Ammonia-N: 1,100
Sulphate: 5,390
Arsenic: 0.007
Manganese: 1.21
Phosphate: 13.1
Sodium: 406
Uranium: 0.017

11-2-5
Nitrate-N: 0.53
Ammonia-N: 12,650
Sulphate: 43,050
Arsenic: 0.025
Cobalt: 0.52
Iron: 5.24
Manganese: 4.2
Nickel: 2.8
Phosphate: 9.33
Sodium: 1,024

9-6-11
Nitrate-N: 4.41
Ammonia-N: 9,390
Sulphate: 32,050
Arsenic: 0.27
Chloride: 375
Cobalt: 0.17
Manganese: 4.23
Phosphate: 280
Sodium: 973
Zinc: 0.08

5-3-15
Nitrate-N: 54.5
Ammonia-N: 3,640
Sulphate: 13,400
Arsenic: 0.058
Chloride: 142
Manganese: 2.39
Phosphate: 29.8
Selenium: 0.005
Sodium: 822
Uranium: 0.042

11-3-5
Nitrate-N: 54
Ammonia-N: 9,615
Sulphate: 36,500
Aluminum: 0.46
Arsenic: 0.12
Cobalt: 1.07
Manganese: 6.53
Nickel: 4.28
Phosphate: 40.9
Selenium: 0.01
Sodium: 666
Zinc: 0.2

9-7-11
Nitrate-N: 219
Ammonia-N: 6,710
Sulphate: 23,600
Arsenic: 0.17
Chloride: 177
Cobalt: 7.12
Manganese: 6.99
Nickel: 11.78
Phosphate: 384
Selenium: 0.007
Sodium: 732
Zinc: 0.4

9-2-20
Nitrate-N: <0.2
Ammonia-N: 2,950
Sulphate: 9,530
Aluminum: 0.11
Arsenic: 0.011
Chloride: 124
Cobalt: 0.06
Manganese: 0.46
Phosphate: 7.67
Sodium: 510
Uranium: 0.027

9-5-10
Nitrate-N: <0.15
Ammonia-N: 1,300
Sulphate: 5,940
Aluminum: 0.48
Arsenic: 0.16
Cobalt: 1.59
Iron: 3.98
Manganese: 12.25
Nickel: 3.87
Phosphate: 40.4
Sodium: 445

7-5-16
Nitrate-N: 14.6
Ammonia-N: 6,395
Sulphate: 19,100
Arsenic: 0.01
Manganese: 0.31
Phosphate: 28.7
Sodium: 797
Uranium: 0.047

7-6-15
Nitrate-N: 0.32
Ammonia-N: 2,555
Sulphate: 9,830
Arsenic: 0.011
Manganese: 0.62
Phosphate: 17.4
Sodium: 498
Uranium: 0.034

5-4-25
Nitrate-N: 67.4
Ammonia-N: 2,310
Sulphate: 7,220
Arsenic: 0.1
Manganese: 0.54
Phosphate: 70.4
Selenium: 0.005
Sodium: 337

6-2-19
Nitrate-N: 0.21
Ammonia-N: 5,910
Sulphate: 18,800
Arsenic: 0.01
Manganese: 0.1
Phosphate: 31.8
Sodium: 857
Uranium: 0.065

6-1-12
Nitrate-N: 249
Ammonia-N: 4,900
Sulphate: 17,350
Arsenic: 0.13
Chloride: 272
Manganese: 2.03
Phosphate: 32.7
Sodium: 758

2-3-9
Nitrate-N: 53.1
Ammonia-N: 6,270
Sulphate: 23,800
Chloride: 238
Copper: 0.02
Manganese: 7
Sodium: 1,060
Uranium: 0.077

1-3-17
Nitrate-N: <0.15
Ammonia-N: 1,675
Sulphate: 6,210
Chloride: 2,030
Manganese: 1.38
Sodium: 1,655
Uranium: 0.094

1-5-17
Nitrate-N: <0.15
Ammonia-N: 1,595
Sulphate: 5,955
Chloride: 2,450
Manganese: 1.79
Sodium: 1,875
Uranium: 0.098

1-4-16
Nitrate-N: <0.35
Ammonia-N: 3,345
Sulphate: 11,250
Chloride: 535
Manganese: 0.77
Sodium: 1,034
Uranium: 0.081

7-3-18
Nitrate-N: <0.35
Ammonia-N: 6,790
Sulphate: 19,000
Arsenic: 0.02
Phosphate: 154
Sodium: 774
Uranium: 0.027

8-5-10
Nitrate-N: 235
Ammonia-N: 1,950
Sulphate: 6,540
Arsenic: 0.11
Manganese: 1.29
Phosphate: 55.3
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6.3 FORMER WASTE MANAGEMENT AREA 

The Agrium Former Waste Management Area is a low-lying (river terrace) area that was 
previously used for the disposal of non-hazardous wastes. Wood pallets with high concentrations 
of nickel were also burned in this area, and the ashes were then placed in the Metals Tailings 
Pond. This practice was discontinued in 1995. As of 1996, all use of this area for waste 
management was discontinued.  

Tables 6-3a and 6-3b present lists of the indicator parameters with average concentrations 
exceeding the Guidelines or background values (when no Guideline exists) in 2014 and 2015, 
respectively. Table 6-3c presents historical annual average concentrations from 2012 to 2015 for 
sulphate, ammonia and nitrate. Figure 6-13 presents the monitoring area in detail and includes a 
graphical representation of the information presented in Table 6-3b for 2015. Monitors 20-1-9, 20-
4-24, and 20-5-25 are monitored for water levels only, in accordance with the EPEA Approval. 
Monitor 9-3-11 is discussed in Section 6.2 because groundwater at this monitor is more likely to 
have been influenced by the former Holding Pond and/or Gypsum Stacks than the operation of 
the Former Waste Management Area. Analytical summary tables and Figure 6-13 are presented 
at the end of this section. 

The groundwater in the Former Waste Management Area is characterized by concentrations of 
sulphate, ammonia, nitrate, nickel, and cobalt that exceed their respective 
Guideline/background concentrations at selected monitors. The highest concentrations of 
sulphate and ammonia are found in monitors 87-1A and 87-20C in the vicinity of the former 
landfill. Sulphate concentrations were also high at monitors 20-3-22 and 20-7-8, situated 
upgradient and downgradient of the landfill, respectively. Concentrations at these four monitors 
ranged from 1,745 to 3,540 mg/L for sulphate and from 364 to 1,230 mg/L-N for ammonia in 2015. 
The monitors with the highest concentrations occur along the north side of the landfill and may 
be related to previous landfilling activities or they may be within the edge of the plume 
originating from seepage from the former Holding Pond or Gypsum Stacks. Either scenario 
appears to be plausible based on the concentration contours presented in Figures 6-4 to 6-6 
and evaluation of the 3D CSM.   

Nitrate concentrations were above the Guideline at eight monitors in the area (excluding 9-3-11) 
with concentrations ranging from 12.3 to 181 mg/L-N in 2015. Cobalt, nickel and zinc 
concentrations continue to be highest at monitor 20-6-9 with average concentrations of 
2.8 mg/L, 10.64 mg/L and 0.31 mg/L, respectively in 2015. Copper also exceeded the Guideline 
at four monitors with the highest concentration of 1.38 mg/L at 87-20C in 2015. Exceedances of 
manganese, selenium, and uranium were also noted in this area in 2015. In addition to the 
practices at the Former Waste Management Area, another potential source of elevated metals 
concentrations (as well as sulphate, ammonia and nitrate) is the Corefco Metals Tailings Pond. 
Monitoring wells downgradient from the pond and between the pond and the Former Waste 
Management Area (10-1-2 and 19-5-4) have historically reported Guideline exceedances of all 
of the parameters noted above.  
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Changes and trends in parameter concentrations in this area are discussed below. 

• Monitor Nest 20-6-9/20-6-24: In the shallow monitor (20-6-9) concentrations of sulphate, 
nitrate, cobalt, nickel and zinc remained stable and similar to historical averages after the 
sharp increases reported for the September, 2011 monitoring event.  

In the deeper monitor (20-6-24), sulphate and ammonia concentrations continue to indicate 
decreasing trends with concentrations of both parameters reaching a historical low (53 
sample record) in 2015. The elevated metals concentrations observed in the shallow 
monitors have not been observed in the deeper monitor.  

• Monitor 20-7-8: Ammonia concentrations have decreased from 672 mg/L-N in 2012 to 420 
mg/L-N in 2015 and sulphate concentrations have decreased from 2,660 mg/L to 2,065 mg/L 
over the same period. No significant changes in dissolved metals concentrations were 
observed in 2014 or 2015 following the temporary increases of cobalt, nickel, selenium and 
zinc observed in May, 2013.  

• Monitor Nest 87-20A(20-8-14) and 87-20C: In the shallower monitor (87-20C), ammonia and 
sulphate concentrations indicated decreasing trends between 1994 and 2015. In September 
2013, calcium, magnesium, nitrate, cobalt and manganese concentrations increased 
sharply to historical highs (47 sample record). Concentrations of these parameters 
decreased over each of the subsequent monitoring events but remain elevated compared 
to historical averages.  

Deeper monitor 87-20A had become damaged and was replaced with monitor 20-8-14 in 
2015. In the deeper monitor, ammonia and sulphate concentrations continued to decrease. 
Using an average of the original (87-20A) and replacement (20-8-14) analytical results, the 
ammonia concentrations continued to decrease from 949 mg/L-N in 1994 to 121 mg/L-N in 
2015 and sulphate concentrations have decreased from 5,186 mg/L in 1994 to 542 mg/L in 
2015.  

• Monitor 87-23A: TDS and sulphate continued to exhibit decreasing trends. Sulphate has 
decreased from 681 mg/L in 2002 to 373 mg/L in 2015. 

The remaining monitors had parameter concentrations that varied, but they were either within 
the historical range of concentrations or did not indicate a significant trend. 

The Ross Creek interceptor recovers groundwater with elevated parameter concentrations in 
the Former Waste Management Area. Historical delineation of elevated parameter 
concentrations and construction of the interceptor are discussed in Appendix B (Section 3.1.1). 
The location of the interceptor is presented in Figure 6-13. Water from the Ross Creek Interceptor 
is collected in a sump and removed by a vacuum truck weekly and transferred to the Pumping 
Pond for disposal in Agrium’s Class 1A injection well. Figure 6-14 presents the historical monthly 
recovery rates for the interceptor. The Ross Creek Interceptor has historically recovered 
groundwater at rates ranging from less than 7 m3/week to 21 m3/week, depending on the 
season. Average recovery volumes prior to 2010 were approximately 11 m3/week. The recovery 
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rates in 2014 and 2015 remained lower than the historical average and those observed prior to 
2010.  

 

Figure 6-14 Historical Groundwater Recovery for the Ross Creek Interceptor 

Average historical ammonia and nitrate concentrations in the groundwater collected from the 
Ross Creek Interceptor are presented in Figure 6-15. Ammonia and nitrate concentrations have 
been decreasing since 2009. Average ammonia concentrations have decreased from 437 
mg/L-N in 2009 to 112 mg/L-N in 2015 and nitrate concentrations have decreased from 108 to 46 
mg/L-N.  
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Figure 6-15 Historical Average Ammonia and Nitrate Concentrations from the Ross Creek 
Interceptor 
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Table 6-3a
Average 2014 Concentrations Exceeding Guidelines/Background in the Waste and Office Area

V:\1102\active\110219651\report\2015_dat_summary_tables.xlsx

Monitor Nitrate Ammonia Sulphate Cobalt Manganese Copper Nickel Other
mg/L-N mg/L-N mg/L mg/L mg/L mg/L mg/L mg/L

9-3-11 715 993 2,680 1.46 Arsenic 0.04 
Phosphate 18.9

19-4-7 12.6 602 0.21
19-4-25 0.56
20-3-22 113 428 2,165 1.24 2.29 1.14 1.14
20-4-7 171 501 Uranium 0.019
20-5-7 113 0.017 Uranium 0.02
20-6-9 73.8 1,020 2.78 2.94 0.027 9.88 Zinc 0.31

20-6-24 15.1 0.56
20-7-8 19 473 2,115 0.6

87-1A 33.9 643 2,890 0.22 0.025
Sodium 208 Zinc 

0.04 Uranium 
0.023

87-20A 135 570 0.31 Iron 2.45

87-20C 445 1,640 4,720 4.67 0.91 2.13 2.9

Arsenic 0.006 
Chloride 128  
Selenium 0.01 

Sodium 237 Zinc 
0.04

87-23A 8.6 0.76 Iron 2.47

Guidelines 3 4.27 500 0.05 0.007 0.015

Arsenic 0.005 
Chloride 120  

Iron 0.3 Selenium 
0.001 Sodium 
200 Uranium 

0.015 Zinc 0.03

Background* 15.9 10 336 0.036 2.06 0.021 0.097

Phosphate 1.79 
Arsenic 0.042 

Chloride  1,610  
Iron  4.24 

Selenium 0.02 
Sodium 1,030 
Uranium 0.014 

Zinc 0.03 
Phosphate 1.79

* Upper limit of the background concentration range for the lower aquifer presented in Section 2.4

Guideline = Alberta Tier 1 Soil and Groundwater Remediation Guidelines 
                      for commercial/industrial land use (ESRD 2014)



Table 6-3b  
Average 2015 Concentrations Exceeding Guidelines/Background in the Waste and Office Area

V:\1102\active\110219651\report\2015_dat_summary_tables.xlsx

Monitor Nitrate Ammonia Sulphate Cobalt Manganese Copper Nickel Other
mg/L-N mg/L-N mg/L mg/L mg/L mg/L mg/L mg/L

9-3-11 416 650 2,165 1.14 Arsenic 0.03 
Phosphate 11.9

19-4-7 12.3 699 0.315
19-4-25 0.64
20-3-22 102 364 1,745 0.86 1.89 0.86
20-4-7 173 Uranium 0.024
20-5-7 64.7 0.017 Uranium 0.017
20-6-9 76 1,010 2.8 3.03 0.022 10.64 Zinc 0.31
20-6-24 13.7 0.58
20-7-8 13.8 420 2,065 0.61
20-8-14 121 523 0.31
87-1A 30.6 545 2,475 0.19 0.015 Uranium 0.023
87-20A 121 560 0.31
87-20C 181 1,230 3,540 1.43 0.29 1.38 1.06 Selenium 0.004
87-23A 4.7 0.75

Guidelines 3 4.27 500 0.05 0.007 0.66
Arsenic 0.005 
Uranium 0.015  

Zinc 0.03

Background* 15.9 10 336 0.036 2.06 0.021 0.097

Arsenic 0.042 
Phosphate 1.79 
Uranium 0.014  

Zinc 0.03

* Upper limit of the background concentration range for the lower aquifer presented in Section 2.4

Guideline = Alberta Tier 1 Soil and Groundwater Remediation Guidelines 
                      for commercial/industrial land use (ESRD 2014)



Table 6-3c
Historical Average Concentrations for Main Indicator Parameters Former Waste Management Area

Monitors Sulphate (mg/L) Ammonia (mg/L-N) Nitrate  (mg/L-N)
2012 2013 2014 2015 T 2012 2013 2014 2015 T 2012 2013 2014 2015 T

9-3-11 4,645. 3,595. 2,680. 2,165. ⇓ 1,265. 1,405. 993. 650. ⇓ 129. 1,240. 715. 416.
19-4-7 664. 533. 602. 699. 0.005 0.325 <0.05 0.11 11.98 13. 12.6 12.3
19-4-25 292. 274. 324. 325. 0.435 0.025 0.14 <0.04 0.065 0.135 0.47 0.06
20-3-22 2,125. 2,110. 2,165. 1,745. 501. 474. 428. 364. 154. 100. 113. 102.
20-4-7 534. 793. 501. 477. <0.05 0.08 0.07 0.09 133. 271. 171. 173.
20-5-7 351. 450. 455. 403. <0.05 <0.05 <0.05 0.08 115. 132. 113. 64.7
20-6-9 1,135. 1,100. 1,020. 1,010. 3.5 0.99 1.2 0.37 104. 113. 73.8 76.
20-6-24 339. 313. 325. 302. ⇓ 20.7 19.1 15.1 13.7 ⇓ 0.015 0.205 0.07 0.02
20-7-8 2,660. 2,005. 2,115. 2,065. ⇓ 672. 433. 473. 420. ⇓ 35.9 117. 19. 13.8 ⇓

20-8-14** 523. 121. <0.01
87-1A 2,504. 3,390. 2,890. 2,475. 513. 738. 643. 545. 32.4 42.2 33.9 30.6
87-20A 755. 654. 570. 560. ⇓ 156. 144. 135. 121. ⇓ <0.05 0.32 0.11 0.27
87-20C 4,950. 4,270. 4,720. 3,540. ⇓ 1,430. 1,480. 1,640. 1,230. ⇓ 88.5 312. 445. 181.
87-23A 431. 394. 391. 373. ⇓ 9.9 7.87 8.6 4.7 0.035 0.075 0.05 0.14
Guidelines* 500 4.27 3
Background*** 336 10 15.9
Bold and shaded numbers exceed the Guideline T Trend (blank cells indicate no observed trend)
* Alberta Tier 1 Soil and Groundwater Remediation Guidelines (Commercial/Industrial) ⇑ Values currently trending upwards
** Monitor installed in 2015 to replace 87-20A ⇓ Values currently trending downwards
*** Background Concentration for the lower aquifer
Refer to tables and graphs in the Appendices for complete historical data
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6.4 FERTILIZER PRODUCTION AND SHERRITT STORM AND EFFLUENT 
PONDS AREA 

Tables 6-4a and 6-4b present summaries of the indicator parameters with average 
concentrations exceeding the Guidelines or background values (when no Guideline exists) in 
2014 and 2015, respectively. Table 6-4c presents historical annual average concentrations from 
2012 to 2015 for sulphate, nitrate and chloride. Figure 6-16 presents the monitoring area in detail 
and includes a graphical representation of the information presented in Table 6-4b for 2015. 
Monitors 19-1-19, 20-2-16, 24-1-26, 34-2-9, and 34-2-19 are only monitored for water levels in 
accordance with the EPEA Approval. The analytical summary tables and figures are presented 
at the end of this section. 

Groundwater quality in the production area has been impacted to a much lesser extent than 
other areas of the facility. In 2015, average sulphate concentrations were above the Guideline 
at five monitors with concentrations between 606 and 1,745 mg/L. While there are no 
background sulphate concentrations available for the shallow groundwater, these 
concentrations are similar to those observed in glacial deposits at other sites in this region. 
Nitrate concentrations were above the Guideline at four monitors in 2014, with concentrations of 
up to 70.2 mg/L-N (25-1-7) on the hydraulically upgradient side of the area. Chloride 
concentrations were above the Guideline at only one monitor (34-1-30) with a concentration of 
134 mg/L. Ammonia, iron, manganese, selenium, and uranium also exceeded their respective 
Guidelines at one or more monitors in this area.  

Observed changes and trends in parameter concentrations at individual monitors are discussed 
below.  

• Monitor 19-2-25: Nitrate concentrations had remained below 20 mg/L-N between 1992 and 
2011, before increasing in 2011 and have been elevated since that time. Nitrate 
concentrations averaged 51.7 mg/L-N in 2015.  

 

• Monitor 23-1-21: Parameter concentrations had been fluctuating at this monitor as a result of 
leaking casing joints identified in the 2014 camera inspection. This monitor was replaced in 
July 2015. Concentrations of indicator parameters in the replacement monitor are within the 
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range of historical values and future monitoring results will be used to determine if 
concentrations will stabilize as expected.  

• Monitor Nest 23-2-7/23-2-21: In shallow montoring well 23-2-7, sulphate concentrations have 
been increasing during recent monitoring events  from 1,230 mg/L in 2012 to 1,745 mg/L in 
2015.  

In deeper monitor 23-2-21, ammonia concentrations have increased during recent 
monitoring events from 1.18 mg/L-N in September 2012 to a historical high of 22.4 mg/L-N in 
September 2015. Conversely, during this same period chloride concentrations have 
decreased from 779 mg/L to 32.1 mg/L. The reason for the water quality changes at this 
location is not clear.  

 

• Monitor 25-1-7: Nitrate concentrations have decreased from 264 mg/L-N in 2003 to 70.2 
mg/L-N in 2015. Sulphate concentrations have also been decreasing and have been below 
the 500 mg/L Guideline since September, 2011.   

• Monitor 34-1-6: Nitrate increased to a historical high concentration of 23.1 mg/L-N in May 
2015. Nitrate concentration decreased to 12 mg/L-N in September 2015 but remains 
elevated compared to the historical average of less than 1 mg/L-N.  

 

Other monitors had parameter concentrations that varied, but were either within the historical 
range of concentrations or did not indicate a clear trend. 
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Sulphate reduction appears to be occurring in the Beverly Channel Aquifer in this area. A 
sulphide odour and black staining have historically been noted in monitoring wells 23-2-21 and 
34-1-30. Low sulphate concentrations are noted at deep monitors 23-1-21, 23-2-21, 33-1-27, 
34-1-30 and 38-2-28 as well as intermediate depth monitor 33-1-14.   

Potential sources of chloride in the vicinity of monitors 23-1-21, 23-2-21 and 34-1-30 have been 
reviewed, but no obvious sources of chloride were identified. Chloride concentrations at these 
monitors are not thought to be associated with leakage from the Storm Ponds, based on the 
following information: 

• there is a 15 m thick clay till separating the ponds from the sands and gravels of the Beverly 
Channel where these monitors are completed; 

• the three process Effluent Ponds are lined with 80 mil HDPE liner and have leak detection 
systems;  

• no evidence of leakage from the ponds has been noted to date; and 
• chloride concentrations indicate decreasing trends at 4 of the 14 monitoring in this area and 

only 34-1-30 reported average chloride concentrations above the 120 mg/L Guideline in 
2015.  
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Table 6-4a
Average 2014 Concentrations Exceeding Guidelines/Background in the Fertilizer Production 
and Sherritt Strom and Effluent Pond Area

V:\1102\active\110219651\report\2015_dat_summary_tables.xlsx

Monitor Nitrate Sulphate Chloride Manganese Selenium Uranium Other
mg/L-N mg/L mg/L mg/L mg/L mg/L mg/L

19-1-6 11
19-2-25 44.5 0.11 0.017
20-2-2 1,530 0.022 Copper 0.008
23-1-8 899 0.14 0.0045

23-1-21 762 0.091 Aluminum 0.147    
Sodium 530

23-2-7 1,635 0.052

23-2-21 381 3.33
Ammonia 13.9   

Iron 2.05   Sodium 
250

24-2-18
25-1-7 54.4 0.0088

33-1-14 0.12
33-1-27 0.63 Iron 1.57
34-1-6 10 775 0.75 0.029

34-1-30 0.66
38-2-28 28.1 1.04

Guidelines 3 500 120 0.05 0.001 0.015

Ammonia 4.27  
Copper 0.007 

Iron 0.3      
Sodium 200 

Background* 15.9 336 1,610 2.06 0.02 0.015

Ammonia 10 
Copper 0.021 

Iron 4.24      
Sodium 1,030

* Upper limit of the background concentration range for the lower aquifer presented in Section 2.4

Guideline = Alberta Tier 1 Soil and Groundwater Remediation Guidelines 
                      for commercial/industrial land use (ESRD 2014)



Table 6-4b
Average 2015 Concentrations Exceeding Guidelines/Background in the Fertilizer Production 
and Sherritt Strom and Effluent Pond Area

V:\1102\active\110219651\report\2015_dat_summary_tables.xlsx

Monitor Nitrate Sulphate Manganese Uranium Other
mg/L-N mg/L mg/L mg/L mg/L

19-1-6 9.63 Iron 0.58
19-2-25 46.6 0.15 0.017
20-2-2 1,705 0.021
23-1-8 874 0.15

23-1-21 606 0.49
23-2-7 1,745

23-2-21 6.41 Ammonia 20.8
24-2-18
25-1-7 70.2 Selenium 0.01

33-1-14 0.15
33-1-27 0.65
34-1-6 17.6 822 0.79 0.024

34-1-30 0.69 Chloride 134
38-2-28 5.41 0.91

Guidelines 3 500 0.05 0.015

Ammonia 4.27 
Chloride 120       

Iron 0.58            
Selenium 0.001 

Background* 15.9 336 2.06 0.014

Ammonia 10 
Chloride 1,610       

Iron 4.24           
Selenium 0.02

* Upper limit of the background concentration range for the lower aquifer presented in Section 2.4

Guideline = Alberta Tier 1 Soil and Groundwater Remediation Guidelines 
                      for commercial/industrial land use (ESRD 2014)



Table 6.4c
Historical Average Concentrations for Main Indicator Parameters Fertilizer Production and Sherritt Storm and Effluent Ponds Area

Monitors Sulphate (mg/L) Nitrate  (mg/L-N) Chloride  (mg/L)
2012 2013 2014 2015 T 2012 2013 2014 2015 T 2012 2013 2014 2015 T

19-1-6 266. 160. 216. 192. 0.32 0.07 0.005 0.03 73. 70.7 69.9 72.5
19-2-25 434. 451. 443. 440. 16.1 31.6 44.5 46.6 ⇑ 45.5 37. 31.7 32.9 ⇓

20-2-2 1,815. 1,675. 1,530. 1,705. 0.3 0.93 1.21 0.63 23.5 14.3 16.2 15.
23-1-8 1,270. 655. 899. 874. 0.18 0.16 0.2 0.16 26.1 15.1 22.7 16.9
23-1-21 532. 345. 415. 606. 0.53 0.39 0.03 0.23 533. 102. 762. 108.
23-2-7 1,230. 1,410. 1,635. 1,745. ⇑ 0.24 0.36 2.09 1.35 86.6 46.5 57.5 49.1 ⇓

23-2-21 45. 141. 148. 266. ⇑ 0.07 0.14 <0.05 <0.01 920. 584. 381. 108. ⇓

24-2-18 368. 253. 302. 235. 0.17 0.31 0.6 0.37  36.3 20.8 20.9 28.8  

25-1-7 429. 434. 431. 322. ⇓ 68.5 80.2 54.4 70.2 ⇓ 16.3 16.9 18.1 17.
33-1-14 28.5 95.7 57. 37. 0.23 1.48 0.34 0.28 1.2 2.9 2.2 1.3
33-1-27 198. 190. 194. 196. <0.08 0.11 0.12 0.22 12.1 11.6 13.3 13.1
34-1-6 723. 575. 775. 822. 0.92 12.8 10. 17.6 13.7 8.1 12. 8. ⇓

34-1-30 84. 168. 173. 178. <0.08 0.02 0.08 0.005 1,420. 114. 109. 134.
38-2-28 241. 222. 237. 201. 2.8 8.82 28.1 5.41 99.8 93.7 100. 68.7
Guidelines* 500 3 120
Background 336 10 15.9
Bold and shaded numbers exceed the Guideline T Trend (blank cells indicate no observed trend)
* Alberta Tier 1 Soil and Groundwater Remediation Guidelines (Commercial/Industrial) ⇑ Values currently trending upwards
** Background Concentration for the lower aquifer ⇓ Values currently trending downwards
Refer to tables and graphs in the Appendices for complete historical data
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1.0 INTRODUCTION 

Stantec Consulting Ltd. (Stantec) was retained by Agrium Products Inc. (Agrium) to develop 
this Groundwater Monitoring Program Proposal for the Fort Saskatchewan Nitrogen Operations 
(FNO) facility (herein referred to as the facility). The proposal is intended to support the renewal 
application for Environmental Protection and Enhancement Act (EPEA) Approval No. 20477-
0100 and form the basis for ongoing groundwater monitoring at the facility. 

1.1 FACILITY DESCRIPTION AND OPERATIONS 

Figure 1-1 presents the location of the facility within the City of Fort Saskatchewan in Sections 3 
and 10, Township 55, Range 22, W4M. The facility is bounded to the southeast by 99th Avenue 
and Highway 15, to the northeast by 119th Street, to the northwest by River Road, and to the 
southwest by the neighboring Sherritt and Corefco Facilities. 

Figure 1-2 presents the breakdown of the facility into four groundwater monitoring areas which 
include: Gypsum Stacks No.1 and No.2 and the Former No.1 Phosphate Cooling Pond Area; 
Gypsum Stacks No.3 and No.4 and the Former Holding Pond Area; Former Waste Management 
Area; and Fertilizer Production and Sherritt Storm/Effluent Pond Area. The surrounding operations 
are also presented in Figure 1-2 including Sherritt, Corefco, Sulzer Metco and Umicore. 

Groundwater monitoring at the facility is facilitated by a current network of 131 groundwater 
monitoring wells. The proposed monitoring program described herein aims to streamline the 
monitoring program to increase efficiency while maintaining its effectiveness. The monitoring 
network is described in detail in Section 4.0 and monitoring well completion details are 
provided in Appendix A for reference. 

Background information is provided in Appendix B and includes: a description and 
interpretation of the topography; geology and hydrogeology of the facility and surrounding 
region; a description of the facility and operations; and historical delineation and management 
of groundwater impacts. Detailed descriptions of each of the groundwater monitoring areas is 
also provided. 

 



 

 

1:100,000 Metres 

V:\1102\active\110219903\gis\Figures\Figure 1-1 

Legend 

City of Fort Saskatchewan 

 ___  Agrium Fort Saskatchewan Nitrogen Operations 

Site Location Plan 

LOCATION PLAN 
SCALE 1:7,000,000 

Edmonton 

Calgary 

A L B E R T A  

5,9
60

,00
0 

5,9
55

,00
0 

5,9
50

,00
0 

5,9
45

,00
0 

110,000 115,000 120,000 125,000 

110,000 115,000 120,000 125,000 

 5,9
60

,00
0 

5,9
55

,00
0 

5,9
50

,00
0 

5,9
45

,00
0 

0  1 , 0 0 0  2 ,0 0 0  3 ,0 0 0  4 ,0 0 0  5 ,0 0 0  

This map is for reference purposes only 

Client/Project 
Agrium Fort Saskatchewan Nitrogen Operations 
Groundwater Monitoring Program Proposal 

Figure No. 

1-1 
Ti tle 

 



 

 

-3281 -4921 -6562 -8202 
9843

 

9843
 G Y P S U M 

ST AC K 
# 4  

D O W  

Gypsum Stack 3 & 4 Area 

GYPSUM STACK 
# 3  

P U M P I N G  
P O N D  

FORMER  
(RECLAIMED)  

HOLDING  
POND 

V
:\

 1
10

2\
 a

ct
iv

e 
\1

10
21

99
03

\ 
gi

s\
fig

ur
es

\F
ig

_1
_2

_S
ite

_L
ay

ou
t.m

xd
 

Re
vi

se
d:

 2
01

7-
06

-2
9 

By
: d

yk
in

g 

#1 PHOSPHATE 
COOLING POND 

8202
 

RAW WATER 
POND 

8202
 

Former Waste G Y P S U M  
S T AC K # 2  

Management Area 
Gypsum Stack 1 & 2 and the 

No.1 Phosphate Cooling Pond Area 

COREFCO METALS GYPSUM 
STACK #1 TAILINGS POND 

E F F L U E N T  
P O N D S  

PRAXAIR 

6562
 COREFCO OLD METALS 

TAILINGS POND 6562
 

Fertilizer Production and 
Storm and Effluent Ponds Area 

N O .  2   
S T O R M   
P O N D  

MARSULEX COREFCO 

NO. 1  
STORM POND 

SULZER METCO 
UMICORE 

SHERRITT 

4921 4921 

-8202 -3281 -4921 -6562 

Area of 
Interes t ÓÔ1

5 0 500 1,000 
    Feet 
1:11,000 (at original document size of 8.5x11) 

Groundwater Monitoring Area Boundary 
110219903 Project Location 

Fort Saskatchewan, Alberta Prepared by DK on 2017-06-06 
Edmonton Quality Review by DY on 

No t e s  

Client/Project 
Agrium 
Fort Saskatchewan Nitrogen Operations 
Groundwater Monitoring Program Proposal Coordinate System: Local Agrium Datum 

1. Base features: Geogratis, ©Department of Natural Resources 
2. Canada, All rights reserved. 

Orthoimagery © First Base Solutions, 20xx. 
Figure No. 

1-2 
T i t l e  

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient 
accepts full responsibility for verifying the accuracy and completeness of the data. The 
recipient releases Stantec, its officers, employees, consultants and agents, from any and all 
claims arising in any way from the content or provision of the data. 

Site Layout 

Page 01 of 01 

 



2.1 
wt v:\1102\active\110219903\report\final_rpt_gm_proposal.docx 

AGRIUM FORT SASKATCHEWAN NITROGEN OPERATIONS – GROUNDWATER MONITORING 
PROGRAM PROPOSAL 

Conceptual Site Model 
July 2017 

2.0 CONCEPTUAL SITE MODEL 

2.1 DEVELOPMENT OF A THREE-DIMENSIONAL CONCEPTUAL SITE 
MODEL 

Stantec constructed a three-dimensional conceptual site model (3D CSM) of the facility which is 
used to support groundwater monitoring and management. This section provides an overview of 
the construction of the model. The complete model report is presented under separate cover 
(Stantec 2015). 

Preparation of the 3D CSM was considered important to synthesize the large volume of historical 
data and facility information and improve the overall understanding of the hydrogeology to 
support ongoing environmental management activities. The 3D CSM has been used to guide 
the development of the proposed monitoring plan presented in Section 3. 

A large volume of historical data was available for the facility; however, these data had not 
been integrated in a unified framework to evaluate the spatial relationships in the data. The 
traditional approach to data storage, presentation and interpretation was not integrated and 
as a result, did not make effective use of these data. Representing three-dimensional data in 
two dimensions through map and cross-sections is difficult, especially when there is wide 
variation in the sub-surface properties. The objective of developing the 3D CSM is to be able to 
conceptualize and clearly demonstrate the relationships between the geology, hydrogeology, 
monitoring network and FNO facility features. This improved understanding and presentation 
resulting from integrating the data in a 3D CSM is now used to guide groundwater monitoring, 
remediation, and risk management at the FNO facility. 

The benefits of generating the 3D CSM include: 

• Surface landscape features, infrastructure, topographic data, geological information, 
and groundwater monitoring data can be viewed and analyzed in three dimensions 

• Buried waste locations, fill locations and groundwater impact areas can be highlighted 
and examined in the context of the entire model domain and the hydrostratigraphy 

• Areas at risk for potential impact due to buried waste and groundwater movement can be 
identified 

• The model can be used to identify source, exposure pathway and receptors in 
risk assessment scenarios 

• Data gaps can be identified and used to guide and improve the efficiency and 
effectiveness of future data collection efforts 

• The model can be used to aid in the planning of field investigations and assessment 
of remedial options 

• The model provides a platform for improved internal and external stakeholder engagement 
through dynamic visualization, presentation capabilities and rapid figure generation, 
making the information easier to see and understand 
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Historical operational and lithological data for areas within the CSM domain were available 
from a number of sources dating back to 1983. The data used to populate and develop the 
hydrostratigraphic layers are summarized below: 

• 353 cone penetrometer (CPT) records located throughout the extent of the model domain 
• 360 borehole logs located on-site or on adjacent facilities completed for various 

groundwater assessments, monitoring programs and remediation programs over the life of 
the facility 

• 2 borehole logs from the Northeast Capital Industrial Association (NCIA) near the south and 
west extents of the model domain 

Figure 2-1 presents the distribution of these records across the CSM domain and Figure 2-2 
shows an example of how the lithological interval data is integrated into the 3D environment 
and depicted as multicoloured intervals projected on to each borehole trace. 

 
Figure 2-1 Distribution of CPT and Borehole Records in 3D CSM Domain 
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Figure 2-2 Boreholes in 3D CSM showing Lithological Interval Data and Screened Intervals 

(red) 

In addition to the lithological data, the following data were incorporated into the model: 

• LiDAR data for the surface topography acquired on September 25, 2010 
• air photo coverage of the model domain 
• monitoring well screened intervals (where installed and the data are available); an example 

of how the 3D CSM displays the screened interval information is presented in Figure 2-2 
• potentiometric surfaces for the upper aquifer and lower (Beverly Channel) aquifer 
• iso-concentration contours for the contaminants of potential concern based on 

groundwater monitoring data 
• facility boundaries 
• groundwater interceptor locations 

The interpretation of the hydrostratigraphy is based on the framework developed by 
Andriashek and Pawlowics (1995) which utilized the majority of the borehole and CPT data 
available prior to 1995. The development of the 3D CSM involved first validating lithological 
descriptions for each borehole record and normalizing the descriptions to yield a limited 
number of consistently classified lithologies. The lithologies from borehole and CPT logs were 
then used to develop the stratigraphy based on the origin and genesis of the material and the 
correlation of units across the 3D CSM. The lateral correlation of the normalized lithological 
classes was primarily based on the development of a series of cross-sections facilitating 
development of a stratigraphic classification system. 

 



2.4 wt v:\1102\active\110219903\report\final_rpt_gm_proposal.docx 

AGRIUM FORT SASKATCHEWAN NITROGEN OPERATIONS – GROUNDWATER MONITORING 
PROGRAM PROPOSAL 

Conceptual Site Model 
July 2017 

The first iteration of the 3D CSM was based on the stratigraphic classification system and table of 
stratigraphic picks for the units and subunits developed Andriashek and Pawlowics (1995). To 
validate the modelled stratigraphic surfaces, the five cross-sections constructed by Andriashek 
and Pawlowics (1995) were imported into the model for comparison (Figure 2-3). Some 
reinterpretation of the original lithological descriptions, stratigraphic picks and culling of data 
was required to achieve consistency in the interpretation. This process requires developing a 
number of iterations of the 3D CSM until the inconsistencies had been rectified or removed while 
maintaining topological integrity and stratigraphic principles. 

 

Figure 2-3 Historical Cross-Sections (after Andriashek and Pawlowics 1995) 

Additional data for the facility obtained between 1995 and 2015 as well as data for the 
surrounding area were then compiled, reinterpreted and incorporated into the 3D CSM. The 
lithological information described in the borehole records were reinterpreted based on the 
stratigraphic classification system developed through analysis and reinterpretation of the pre-
1995 data. A number of boreholes were culled from the model where the lithologies were 
inconsistent with nearby boreholes or markedly inconsistent with the interpolated surfaces 
originally constructed for the model. 

The stratigraphy is modeled from the uppermost bedrock unit, the Late Cretaceous Belly River 
Group, upward through the five unconsolidated hydrostratigraphic units present beneath the 
facility. Detailed descriptions of the geology and hydrogeology are presented in Appendix B. 
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Figure 2-4 presents an overview of the modeled lithologies. The colour coding distinguishes the 
coarser and more permeable units from the finer grained, less permeable units. The coarser 
grained sand and gravel units are depicted in yellow and orange and the relatively low 
permeability clays in blue and till in green. Fill materials including metals tailings are depicted in 
pink and the phosphogypsum is depicted in white. 

 

Figure 2-4 Overview of Modeled Lithologies 
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The potentiometric surfaces of the upper aquifer and lower (Beverly Channel) aquifer are 
included in the CSM. The potentiometric surface of the Beverly Channel aquifer is shown 
beneath the topography and air photo in Figure 2-5 with the highest elevations depicted in 
orange and the lowest in dark blue. The geological volumes have been removed from the 
figure for clarity. 

 

Figure 2-5 Lower Potentiometric Surface 
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Iso-concentration contours of the main groundwater indicator parameters (sulphate, ammonia 
and nitrate) in the upper and the lower aquifers are also incorporated. Figure 2-6 presents the 
sulphate concentration contours in the upper aquifer. The incorporation of this data into the 
CSM allows further analysis and interpretation of the interrelationships between the 
hydrostratigraphy and geochemistry at the facility. 

 

Figure 2-6 Upper Aquifer Sulphate Concentrations 
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Figure 2-7 presents one example of how the 3D CSM is used to further the understanding of the 
groundwater impacts at the facility. The figure presents a slice through the model that exposes 
the stratigraphy beneath the gypsum stacks and the former No.1 Phosphate Cooling Pond. The 
boreholes, screened intervals (red), lower potentiometric surface, and sulphate concentration 
contours are also presented and have not been sliced. The figure shows that the location where 
the highest sulphate concentrations occur in the Beverly Channel aquifer correspond to an 
area of thin or absent clay separating the upper and lower aquifers. Further analysis shows that 
there may be a connection between the sand and fill beneath the former No. 1 Phosphate 
Cooling Pond and the 4b sand above this impacted area, which could create a pathway from 
the pond to this area of thin hydraulic separation. 

 

Figure 2-7 3D CSM Slice through Gypsum Stacks No. 3 and No. 4 

The dynamic understanding and presentation capabilities that the 3D CSM facilitates are 
intended to be used to guide future groundwater monitoring, management and remediation at 
the FNO facility. 

The 3D CSM is not intended to be a static end product, but rather a dynamic model that can 
continue to be updated and refined. As new data becomes available from future facility 
monitoring and investigations, the model will continue to be updated. 
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3.0 GROUNDWATER FLOW REGIME 

Groundwater within the surficial deposits beneath the facility discharges to the North 
Saskatchewan River (unless intercepted by recovery systems). Groundwater is present in the 
surficial sand, silt and clay deposits in addition to the Beverly Channel deposits beneath the 
Plant Site. The configuration of the upper water table is influenced by local topographical 
features, including the two creeks, the gypsum stacks and the cooling ponds. Mounding of the 
water table is observed beneath Gypsum Stacks No.1 and No.2 and No.1 Phosphate Pond. 

The Empress Formation forms the lower aquifer with a gradient sloping gradually (0.001 to 0.004) 
towards the North Saskatchewan River. Beneath most of the facility the groundwater in the 
Empress Formation is confined by the overlying glacial till or fluvial clay layers. 

Potentiometric surfaces for the upper and lower aquifer are generally consistent between the 
spring and fall monitoring events and from year to year with minor variations in flow directions 
and horizontal hydraulic gradients. The potentiometric contour maps created for the most recent 
2014-2015 Groundwater Mentoring Report using the Fall 2015 data are presented in Figures 3-1 
and 3-2. The potentiometric contours do not change significantly from year to year at the scale 
of these figures. The locations of the groundwater recovery systems currently in operation are 
also presented in the figures. In some areas, the groundwater flow is influenced by the 
groundwater interceptor systems. Inferred potentiometric contours have been interpolated 
where monitoring data are sparse or absent or, in some cases, are based on historical 
monitoring data where recent data are not available. 

In the upland areas around Gypsum Stack No.1 and No.2 and the lower areas surrounding the 
Fertilizer Production Area, the upper and lower water tables are separated by low hydraulic 
conductivity glaciolacustrine clay and glacial till deposits. The combined thickness of these 
deposits varies from approximately 10 to 20 m. This separation is depicted in the slice through the 
3D CSM in Figure 3-3. Gypsum Stack No.1 and No.2 are on the right side of the figure and the 
Production Area is in the centre. The glaciolactustrine clay and glacial till are depicted in blue 
and green, respectively and the sand and gravel are depicted in brown and yellow. Traces of 
the upper and lower potentiometric surface are shown as a blue trace along section. 
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Figure 3-3 Separation of the Upper and Lower Aquifers 

The low lying (floodplain terrace) areas of the Former Waste Management Area and Gypsum 
Stacks No.3 and No.4 Area are underlain by recent fluvial deposits with a thin (1 to 3 m) fluvial 
clay unit separating the upper and lower aquifers. Figure 3-4 shows the separation of the upper 
fluvial aquifer (brown) and lower Empress Sand and Gravel Aquifer (yellow) by the thin fluvial 
clay (blue). In some upland areas, two distinct water bearing units also appear to be present 
between the inter-till sand deposits and the lower Empress Formation (Beverly Channel) sands 
and gravels. As described by Andriashek and Pawlowizc (1995) and supported by the 3D CSM, 
the two units are separated in some areas by the fluvial clay at the base of the intertill channel. 
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Figure 3-4 Separation of the Upper and Lower Aquifers in the Gypsum Stack No.3 and 
No.4 Area 

The vertical gradients across the glaciolacustrine clay and glacial till deposits generally vary from 
0.5 to 2.5. The gradient across the fluvial clay separating the inter-till sand and the Empress sand 
and gravel has been found to be approximately 2. The vertical gradients across the recent 
fluvial clay unit separating the lower sand and gravel deposits have varied between 1 and 5. The 
vertical gradients indicate the potential for downward directed groundwater flow across the 
entire facility. 

3.1 UPPER AQUIFER (WATER TABLE) CONTOURS 

The water table is present in the shallow sediments (generally less than 10 m below ground level) 
and is influenced by local surficial features that include: the Gypsum Stacks; the No.1 Phosphate 
Cooling Pond; the Holding Pond; Corefco’s Metals Tailings Pond; and the two creeks that 
provide surface water drainage for the facility. 

Figure 3-1 presents the water table (upper aquifer) contours for September 2015. In the southern 
portion of the facility, Corefco’s Metals Tailing Pond has a significant impact on groundwater 
flow with mounding of the upper aquifer driving flow radially outward. This interpretation is based 
on inferred groundwater contours from previous investigations in the area. The mounding is also 
observed beneath Gypsum Stack No.1 and No.2. Data in the area of Gypsum Stacks No.3 and 
No.4 are sparse so the shallow water table contours are inferred through these areas. 

 



3.4 wt v:\1102\active\110219903\report\final_rpt_gm_proposal.docx 

AGRIUM FORT SASKATCHEWAN NITROGEN OPERATIONS – GROUNDWATER MONITORING 
PROGRAM PROPOSAL 

Groundwater Flow Regime 
July 2017 

The interpreted direction of groundwater flow generally follows the topography of the facility 
and is toward the North Saskatchewan River, except in areas near the Metals Tailings Pond, 
former No.1 Phosphate Cooling Pond and Gypsum Stack No. 1 and No. 2. The apparent 
horizontal hydraulic gradient for the upper aquifer varies from approximately 0.01 beneath 
Gypsum Stack No. 1 to 0.1 beneath the slope on the east side of the Former Waste 
Management Area. 

The following factors affect the water levels and interpreted water level contours: 

• water levels in the area near Gypsum Stacks No.1 and No.2, the Metals Tailings Pond, and 
the former No.1 Phosphate Cooling Pond have been affected by seepage from the stacks 
and/or ponds; the water level is higher in the Metals Tailings Pond than in surrounding areas 
(630.49 m AMSL on October 20, 2015), therefore groundwater has the potential to flow 
radially outward from the Metals Tailings Pond in all directions 

• the hydraulic gradient is relatively high on the west side of the Corefco’s Metals Tailings Pond 
due to mounding and the operation of a seepage collection system in that area 

• the No.1 Phosphate Cooling Pond was decommissioned in 2004 and the free standing water 
had been removed by early 2005; water levels in the monitoring wells surrounding the No.1 
Phosphate Cooling Pond decreased by an average of 0.35 m in the Fall of 2005 compared 
to the Fall of 2004. Water levels remained lower for a few years; however, levels have been 
increasing again at most of the monitoring wells since 2009 as precipitation and runoff has 
entered the No.1 Phosphate Cooling Pond 

• along 119th Street, shallow groundwater seepage is collected by the toe ditch and 
interceptor system adjacent to Gypsum Stack No.1 and by the toe ditch along the former 
No.1 Phosphate Cooling Pond 

3.2 LOWER AQUIFER POTENTIOMETRIC CONTOURS 

The lower aquifer is present in the sands and gravels (Empress Formation) of the Beverly 
Channel. This lower aquifer is under confined conditions in some areas as a result of overlying 
clay and/or till layers. However, the 3D CSM shows that it is unconfined over a significant portion 
of the area where intertill sands (Unit 2b) or recent fluvial sands (Unit 4b) overlie the lower aquifer 
of the Empress Formation. Figure 3-2 presents the lower potentiometric surface contours for the 
September 2015 monitoring event. 

Agrium does not currently have monitoring wells completed in the Beverly Channel upgradient 
of the facility. Therefore, the lower water table contours are inferred over the east portion of the 
facility based on historical data from monitoring at the neighboring Chemtrade and Sherritt 
facilities. Lower groundwater data is sparse within the production areas and around Gypsum 
Stacks No.1 and No.2; therefore, contours are inferred in these areas as well. 

Groundwater flow in the lower aquifer is to the northwest toward the North Saskatchewan River. 
The slope of the potentiometric surface is very gentle with a hydraulic gradient in the range of 
0.001 to 0.004. 
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Groundwater withdrawal from the 29 recovery wells of the River Road Interceptor System affects 
the potentiometric surface due to the drawdown in vicinity of the wells. However, because the 
wells are aligned roughly parallel to the river, the general direction of flow is not significantly 
altered. Variations in this area are partially associated with variations in precipitation and normal 
variations in water levels in the North Saskatchewan River. Diurnal fluctuations in river stage are 
also observed in the groundwater monitoring wells with amplitudes of the diurnal fluctuations 
generally less than 1 m. 

3.2.1 Hydraulic Conductivity and Groundwater Flow Velocity 

Hydraulic conductivity values for the various subsurface units beneath the facility have been 
estimated by both slug tests and pumping tests. Slug tests provide estimates of hydraulic 
conductivity that are representative of a small volume immediately adjacent to the monitor 
screen. Hydraulic conductivities estimated through slug tests range from 6 x 10-9 m/s (clay till) to 
6 x 10-5 m/s (gravels of the Beverly Channel), as reported by Thurber (1991). Slug test data from 
monitoring wells completed in the gravels of the Beverly Channel in 2005 reported hydraulic 
conductivity as high as 2.5 x 10-4 m/s (Stantec, 2006). 

Five pumping tests have been conducted on the facility to provide estimates of hydraulic 
conductivities of the upper and lower aquifers including: 

• In 1992, a pump test was conducted on the upper aquifer in the vicinity of the Leach 
Plant within the Sherritt facility, while 

• In 1993 a pumping test of the Beverly Channel Aquifer was performed in the vicinity of 
the Holding Pond 

• Two pumping tests in the Beverly Channel Aquifer were conducted along River Road 
in 1996. 

• In 2011 a pumping test was conducted in the Unit 3b sand aquifer on the south side of 
Gypsum Stack No.1. 

The pumping test for recovery well RW-1A completed in the Unit 3b sand south of Gypsum Stack 
No.1 reported a hydraulic conductivity of 3.0 x 10-5 m/s (WorleyParsons, 2012). The pumping test 
at the neighboring Sherritt facility conducted by Rescan (1993) indicated a hydraulic 
conductivity of 4 x 10-6 m/s for the surficial 3 m thick, coarse layer of fill/sand/silt/clay in the area 
of monitoring well 31-9-4. Based on a hydraulic gradient of approximately 0.02 m/m and an 
effective porosity of 0.25 (Rescan, 1993), an average linear groundwater velocity for the surficial 
layer was estimated to range from 10 to 75 m/year. 

Analysis of short-term pumping test data for the Beverly Channel Aquifer (Rescan, 1993) 
indicated an average horizontal hydraulic conductivity of 2.7 x 10-4 m/s. This value is thought to 
represent an apparent hydraulic conductivity that is greater than the actual hydraulic 
conductivity for the Beverly Channel Aquifer (Stanley, 1997). Based upon long-term pumping 
tests conducted during 1996 (Stanley, 1997), the hydraulic conductivity of the Beverly Channel 
Aquifer appears to be in the order of 1.0 x 10-5 m/s. This estimate is in agreement with a value of 
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6.3 x 10-5 m/s determined elsewhere in the Beverly Channel (Stein, 1976). The average linear 
groundwater velocity in the sands and gravels of the Beverly Channel is estimated to be in the 
order of 5 m/year, based on a hydraulic gradient of 0.0028 m/m and an effective porosity of 0.2. 
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4.0 PROPOSED GROUNDWATER MONITORING PROGRAM 

4.1 GROUNDWATER MONITORING AREAS AND PARAMETERS OF 
CONCERN 

The facility is divided into four groundwater monitoring areas as presented in Table 4-1 and in 
Figure 4-1. The breakdown is based on the historical operations and current division of activities 
at the facility. 

The main groundwater analytical parameters of concern for each of the four monitoring areas 
are listed in Table 4-1. Nitrate, ammonia, and sulphate are the main parameters of concern and 
have been identified at elevated concentrations in groundwater in each of the four areas. 
Nitrate is not produced on site, but is present as a result of the natural process of nitrification of 
ammonia to nitrate. Phosphate is of lesser concern because it is less mobile and has only been 
identified at elevated concentrations in a few of the monitoring wells (herein referred to as 
“monitors” for simplicity) in the vicinity of the Gypsum Stacks and the Holding Pond. A number of 
metals have also been identified as parameters of concern including: nickel, cobalt, copper, 
arsenic and iron which are present at elevated concentrations in some monitors. Although not 
listed as parameters of concern specific to an area of the facility, metals including manganese, 
uranium and zinc are also included in the proposed groundwater monitoring program because 
they have been noted to be naturally elevated and, in some areas, their solubility may be 
affected by changes to groundwater chemistry at the facility. 

Table 4-1 Groundwater Monitoring Areas and Parameters of Concern 

Monitoring Area Main Activity Parameters of Concern* 

Gypsum Stacks No.1 and No.2 and 
the No.1 Phosphate Cooling Pond 

Storage of phosphogypsum and 
former cooling pond NO3, NH3, SO4, PO4, As, Co 

Gypsum Stacks No.3 and No.4 & 
Former Holding Pond 

Storage of phosphogypsum,  
past cooling pond NO3, NH3, SO4, PO4, Ni, Co, As, Fe 

Former Waste Management Historical waste storage NO3, NH3, SO4, Ni, Cu 

Fertilizer Production & Sherritt 
Storm & Effluent Ponds 

Ammonia and urea fertilizer  
production, site water  

management 
NO3, NH3, SO4 

NOTE: 
* NO3 - nitrate-nitrogen, NH3 - ammonia-nitrogen, SO4 - sulphate, Ni - nickel, Co - cobalt, PO4 - phosphate, 

As – arsenic, Fe – iron, Cu – copper, Cl – chloride, Na - sodium  

 



4.2 wt v:\1102\active\110219903\report\final_rpt_gm_proposal.docx 

AGRIUM FORT SASKATCHEWAN NITROGEN OPERATIONS – GROUNDWATER MONITORING 
PROGRAM PROPOSAL 

Proposed Groundwater Monitoring Program 
July 2017 

4.2 BACKGROUND GROUNDWATER CHEMISTRY 

As a result of the age of the facility and the surrounding facilities, little information is available to 
describe the background groundwater quality for this facility. Thurber (1989) estimated 
background conditions for the upper clay/clay till zone based on an offsite monitor (28-1-9 at the 
adjacent Marsulex Inc. facility) completed in clay deposits approximately nine metres below 
ground surface. Background water quality in the deeper units was estimated based on monitors 
34-1-30 and 38-1-28 (replaced by 38-2-28 in 2005), which are located in the southwest part of the 
facility and are completed into the sands and gravels of the Beverly Channel from 
approximately 21 to 30 m below ground surface. Estimated background groundwater quality 
conditions are presented in Table 4-2. 

Table 4-2 Background Groundwater Quality 

Parameter Upper Clay/Clay Till Unit1 Empress Formation Unit2 

EC 3,000 - 4,500 µS/cm 900 - 5,570 µS/cm 
TDS 1,700 - 2,000 mg/L 246 - 2,970 mg/L 

Ammonia-N N/A <1 - 10 mg/L-N 
Chloride N/A 3 - 1,610 mg/L 
Nitrate-N N/A <0.004 - 15.9 mg/L-N* 

Total Nitrogen 15 - 20 mg/L N/A 
Phosphate < 1 mg/L < 0.003 - 1.79 mg/L 

Sodium N/A 37 – 1,030 mg/L 
Sulphate N/A 37 - 336 mg/L 
Aluminum N/A <0.002 – 0.78 mg/L 
Arsenic N/A <0.001 - 0.042 mg/L 
Cobalt N/A <0.0004 - 0.036 mg/L 
Copper N/A <0.001 - 0.021 mg/L 

Iron N/A <0.01 - 4.24 mg/L 
Manganese N/A 0.28 - 2.06 mg/L 

Nickel N/A <0.0005 - 0.097 mg/L 
Selenium N/A <0.0002 – 0.02 mg/L 
Uranium N/A <0.001 - 0.014 mg/L 

Zinc N/A <0.001 – 0.03 mg/L  
1 Thurber (1989) 

2 Based on monitors 34-1-30, 38-1-28 and 38-2-28 

* Excludes anomalous nitrate concentration of 49.4 mg/L-N in May, 2014 
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4.3 GROUNDWATER MONITORING NETWORK 

There are currently 131 groundwater monitoring wells at the facility. Some of the monitors have 
historically been used only to obtain groundwater level measurements in areas, or at completion 
depths, where additional chemistry data are not required. Table 4-3 identifies the monitors for 
each of the four groundwater monitoring areas. Figure 4-1 presents the locations of the monitors, 
denoting monitors that are assigned to the background, operational, perimeter or water level 
tiers. A summary of the monitor completion details is included in Appendix A for reference. 

Table 4-3 Groundwater Monitoring Wells 

Monitoring Area Monitors 

 4-1-5, 4-2-3, 4-3-8, 10MW-1, 10MW-2, 10MW-3, 11-1-7, 
 11-2-5, 11-3-5, 11-4-8, 12-1-3, 12-1-12, 12-2-6, 12-2-30, 

Gypsum Stacks No.1 and No.2 and No.1 12-2-37, 12-3-4, 12-3-5, 12-4-8, 12-5-8, 15-1-4, 15-4-5, 
Phosphate Cooling Pond (39 monitors) 15-5-5, 16-1-3, 16-2-4, 16-2-5, 16-4-5, 16-5-5, 16-6-5, 92-1, 

 92-2, 92-3, 92-4, #1, #2, #11, #12, #14, #15, #16 

 1-1-12, 1-1-16, 1-3-17, 1-4-16, 1-5-17, 1-6-16, 2-2-15, 2-3-9, 
 2-4-15, 3-1-19, 3-2-18, 3-3-17, 5-1-20, 5-2-16, 5-3-15, 5-3-23, 
 5-4-25, 5-5-25, 5-6-17, 5-6-25, 6-1-12, 6-1-19, 6-2-19, 7-1-16, 

Gypsum Stacks No.3 and No.4 and Former 7-2-11, 7-2-16, 7-3-18, 7-4-15, 7-5-16, 7-6-15, 7-7-16, 8-1-17, 
Holding Pond (49 monitors) 8-2-16, 8-3-16, 8-4-7, 8-4-16, 8-4-18, 8-5-10, 9-2-8, 9-2-20, 

 9-4-10, 9-4-20, 9-5-10, 9-6-11, 9-7-11, #17, #18, 10-2-6, 
 10-2-12 

 9-3-11, 19-4-7, 19-4-25, 20-1-9, 20-3-8, 20-3-22, 20-4-7, 
Former Waste Management (17 monitors) 20-4-24, 20-5-7, 20-5-25, 20-6-9, 20-6-24, 20-7-8, 20-8-14, 

 87-1A, 87-20C, 87-23A 

 19-1-6, 19-1-19, 19-2-25, 20-2-2, 20-2-16, 23-1-8, 23-1-21, 
Fertilizer Production and Sherritt Storm and 23-2-7, 23-2-21, 24-1-26, 24-2-18, 25-1-7, 33-1-14, 33-1-27, 

Effluent Ponds (26 monitors) 33-2-2, 33-3-4, 33-4-3, 33-5-3, 33-6-4, 33-7-3, 33-8-3, 34-1-6, 
 34-1-30, 34-2-9, 34-2-19, 38-2-28 

 

4.3.1 Labeling of Monitors 

The local coordinate system divides the facility into a grid of 1,000 x1,000 foot square sections 
that are numbered sequentially from 1 to 49. The naming of the monitors uses the grid system 
with monitors identified by a three-number code, with the first number corresponding to the grid 
section where the monitor is located, the second number corresponding to the site number 
within the section, and the third number corresponding to the monitor completion depth 
rounded to the nearest metre. For example, monitor 1-3-17 is located in section 1, at site 3, and is 
approximately 17 m deep. Nested groundwater monitors have the same section and location 
numbers, but different depths. There are a few exceptions to this system, for example the 87-
series monitors located in the Former Waste Management Area that were installed in 1987 in the 
area of the former landfill. 
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4.3.2 Monitoring Well Development 

Monitoring wells at the facility are developed following completion to remove drilling fluids 
(when used) and fine-grained materials from around the filter pack, improve the hydraulic 
efficiency of the filter pack and improve hydraulic communication between the filter pack and 
geologic formation. Well development is conducted to provide more representative 
groundwater samples and improved hydraulic conductivity estimates. The well development 
protocol is determined based on the drilling method used and the unit that the monitoring well 
is completed in. Based on the installation one or more of the following methods are employed: 

1. air-lifting – compressed air is used to remove water from the monitoring well until turbidity is 
reduced and little or no fines are present 

2. pressure water is forced through small diameter holes in a tool attached to the drill string to 
remove drilling mud and loosen fine material from the sand pack and aquifer surrounding 
the bore 

3. over-pumping – water level in the monitor is repeatedly drawn down and allowed to 
recover until turbidity has been reduced and little or no fines are present 

4. bailing – groundwater is removed manually from the monitoring well using a disposable 
bailer or inertial pump until turbidity is reduced and little or no fines are present (if possible 
given low yield) 

Bailing is the most common method of well development in the lower yielding wells at the 
facility. In general, alternative well development methods such as jetting, surging or 
backwashing are not recommended for the low yielding monitoring well installations at the 
facility due to the potential for damage to the formation and/or the introduction of foreign 
fluids. Air-lifting and jetting are generally used for wells completed in the Beverly Channel 
sand and gravel. 

4.4 PROPOSED MONITORING PROGRAM RATIONALE 

The proposed groundwater monitoring program establishes four tiers of monitoring at the 
facility with varying sampling frequency and analytical parameters associated with each tier. 
Conceptually, the four tiers of groundwater monitoring include: 

Perimeter monitoring: Monitoring of groundwater quality at the perimeter of the facility to 
establish groundwater quality near perimeter of Agrium’s property. The analytical suites utilized 
for this tier of monitoring will be reflective of those parameters expected from potential sources 
of impacts near the monitoring wells. Monitoring wells assigned to this tier will be sampled on a 
regular, ongoing semiannual basis for the duration of the Approval term. 

Operational Area monitoring: Monitoring of groundwater quality within operating areas of the 
facility to establish groundwater quality near areas of known contamination or in areas where 
management of groundwater contamination is ongoing. Analytical suites utilized for this tier will 
be selective and will be reflective of those contaminants that are known to be present near the 
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monitoring wells. Monitoring wells assigned to this tier will vary from year to year, depending 
upon the need for ongoing monitoring or depending upon the groundwater management 
strategy employed at a given location. Monitoring wells assigned to this tier will be sampled at a 
minimum of once every two years or as required and the need for ongoing sampling of a 
particular well will be re-evaluated annually. 

Background monitoring: As discussed in Section 4.2, there are few areas or monitoring wells near 
the facility that are representative of background groundwater quality. As such, the 
groundwater monitoring program primarily relies on historical monitoring results for background 
quality data. However there are two monitoring wells located in the southwest part of the facility 
that are completed into the sands and gravels of the Beverly Channel and are appropriate for 
monitoring background quality within the lower aquifer. 

Water level monitoring: This tier of monitoring wells includes a number of 25 mm (1”) diameter 
piezometers originally installed for geotechnical purposes and 51 mm (2”) monitoring wells 
installed with screened sections within the phosphogypsum in the Gypsum Stacks. These 
monitoring wells are not considered to provide value in terms of monitoring the water quality of 
the aquifers, but do provide valuable water level data to improve the understanding of 
groundwater flow. 

The monitoring wells proposed for each monitoring tier are presented for each area of the 
facility in Figures 4-1 to 4-4. Table 4-4 summarizes the monitoring wells applied to each tier in 
each of the areas along with the proposed analytical parameters. The rationale for the 
selection of analytical parameters is included in Section 4.4.1. The four groundwater monitoring 
areas are consistent with historical groundwater monitoring programs at the facility and are 
based on a division of the facility which takes into consideration the operational areas, 
topography, hydrostratigraphy and nature of the groundwater impacts. A brief discussion of 
the monitoring tiers and rationale for the selection of monitoring wells in each area is included 
in the subsequent sections. 

Completion details for all monitoring wells at the facility are presented in Appendix A along with 
borehole logs for all Perimeter tier monitors. 
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Table 4-4 Proposed Groundwater Monitoring Program Summary 

Monitoring Area Monitoring  
Tier 

Monitors Semi-Annual  
Monitoring 

Biennial Monitoring 

 Perimeter 4-1-5, 4-2-3, 4-3-8, 10MW-1, 10MW-2, 10MW-3, 11-4-8, Routine*, NH3, PO4, diss. TKN 
Gypsum Stacks  12-1-3, 12-1-12, 12-2-6, 12-2-30, 12-2-37, 12-3-4, 12-4-8, Metals**  
No.1 and No.2 

and No.1 
Phosphate  

Cooling Pond 

 12-5-8, 15-4-5, 15-5-5, 16-4-5, 16-5-5, 92-1, 92-2,   
Operational 11-1-7, 11-2-5, 11-3-5, 12-3-5, 15-1-4, 16-1-3, 16-2-4, 16-2-5, 

16-6-5, 92-3, 92-4 
 Routine*, NH3, TKN,  

PO4, diss. Metals** 

 Water Level #1, #2, #11, #12, #14, #15, #16   
 Perimeter 1-1-12, 1-1-16, 1-4-16, 1-5-17, 2-2-15, 2-3-9, 3-2-18, 5-2-16, Routine*, NH3, PO4, diss. TKN 
  5-4-25, 5-6-17, 5-6-25, 6-1-12, 7-3-18, 7-4-15, 7-5-16, 7-6-15, Metals**  

Gypsum Stacks  8-3-16, 8-4-7, 8-4-18, 8-5-10, 9-2-8, 9-2-20, 9-4-10, 9-4-20   
No.3 and No.4  

and Former  
Holding Pond 

Operational 1-3-17, 1-6-16, 2-4-15, 3-1-19, 3-3-17, 5-1-20, 5-3-15, 5-3-23, 
5-5-25, 6-1-19, 6-2-19, 7-1-16, 7-2-11, 7-2-16, 7-7-16, 8-1-17, 

 Routine*, NH3, TKN,  
PO4, diss. Metals** 

  8-2-16, 8-4-16, 9-5-10, 9-6-11, 9-7-11   
 Water Level 10-2-6, 10-2-12, #17, #18,   
 Perimeter 9-3-11, 20-1-9, 20-4-24, 20-6-24, 20-7-8, 20-8-14, 87-20C, Routine*, NH3, PO4, diss. TKN 

Former Waste  87-23A Metals**  
Management         Area Operational 19-4-7, 19-4-25, 20-3-8, 20-3-22, 20-4-7, 20-5-7, 20-5-25,  Routine*, NH3, TKN, 

  20-6-9, 87-1A  PO4, diss. Metals** 

 Perimeter 19-1-6, 19-1-19, 20-2-2, 20-2-16, 23-1-8, 23-1-21, 23-2-7, Routine*, NH3 TKN, PO4 and diss. 
  23-2-21, 24-2-18, 34-1-6, 34-2-9, 34-2-19  Metals** 

Fertilizer     Operational 19-2-25, 24-1-26, 25-1-7, 33-1-14, 33-1-27, 33-2-2, 33-3-4, 
33-4-3, 33-5-3, 33-6-4, 33-7-3, 33-8-3 

 Routine*, NH3, TKN,  
PO4 and diss.  

Metals** 

Production Area  
and Sherritt Storm  

and Effluent 
Ponds Background 34-1-30, 38-2-28 Routine*, NH3, PO4 and 

diss. Metals** 
TKN 

* Routine potability analysis includes: pH, electrical conductivity (EC), Ca, Mg, Na, K, Fe, Mn, Cl, NO2, NO3, SO4, OH, CO3, HCO3, alkalinity, 
total dissolved solids (TDS) and hardness 

** Dissolved metals to be analyszed include As, Co, Cu, Fe, Mn, Ni, U, and Zn 
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4.4.1 Groundwater Analytical Parameters 

Semi-annual groundwater monitoring programs will continue to include analysis of routine 
potability parameters and ammonia. Orthophosphate and dissolved metals will be analysed in 
all perimeter monitoring wells with the exception of the Fertilizer Production area where they are 
not considered parameters of concern. Orthophosphate and dissolved metals will be analysed 
on a biennial frequency in the Fertilizer Production area. The parameter suites presented in Table 
4-4 cover all of the parameters of concern at the facility summarized in Table 4-1. 

In addition to the standard suite of Alberta Tier 1 regulated metals, previous monitoring programs 
had also included hexavalent chromium. Hexavalent chromium is not considered a parameter 
of concern at the facility and detectible concentrations have not been observed in any of the 
monitoring wells since 2012. As such, it is recommended that hexavalent chromium be removed 
from the list of analytes and only be considered if increases or anomalous concentrations of 
total dissolved chromium are noted during future monitoring events. Total dissolved chromium 
will continue to be analysed on a semi-annual basis at the perimeter and background tier 
monitoring wells. 

Total Kjeldahl Nitrogen (TKN) is the sum of ammonia and organic forms of nitrogen. While it is 
important to know the distribution of nitrogen species in the groundwater at the facility, 
including the amount of organic nitrogen, it is Stantec’s opinion that monitoring of TKN on the 
current semi-annual frequency does not provide significant value. Instead, we propose that 
Agrium analyze samples for TKN on a biennial basis to determine concentrations of organic 
nitrogen which could potentially be converted to nitrate or ammonia. Analysis at this frequency 
will be sufficient to determine proportions of organic nitrogen and to be able to describe 
changes during each biennial reporting cycle. 

4.4.2 Groundwater Analytical Guidelines 

The results of the groundwater chemical analyses will be discussed in the context of the Alberta 
Tier 1 Guidelines for Soil and Groundwater Remediation (AEP 2016) for coarse grained soil under 
industrial land use. The coarse-grained soil type is applicable to the facility because coarse 
grained sands and gravels dominate the aquifer units and govern groundwater flow. The 
Guidelines will be used to identify potential impacts to groundwater quality. Where parameter 
concentrations are within the Guideline limits, no significant impacts are assumed to have 
occurred. Where a parameter concentration exceeds the Guideline, the concentration is 
compared to the available background groundwater quality. 

4.4.3 Gypsum Stack No.1 and No. 2 and the No. 1 Phosphate Cooling Pond 

A total of 39 monitors are currently installed in this area. Of these monitors, 21 are included in the 
Perimeter tier at locations around the perimeter of the facility along 119th Street and to the south 
on the Agrium property leased to Praxair. The Perimeter tier monitors are completed in the upper 
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aquifer unit (Unit 3b sand), intermediate aquifer unit (Unit 2b sand), the Beverly Channel aquifer 
(Unit 1b sand and Unit 1a gravel) and within the intervening clay and till aquitards. 

An additional 18 monitors are assigned to the Operational tier and are completed in the 
units mentioned above. These monitors are located in the interior areas of the gypsum stacks 
and Praxair leased property and on the north side of the No.1 Phosphate Pond. 

4.4.4 Gypsum Stack No.3 and No. 4 and the former Holding Pond 

A total of 49 monitors are completed in this area. The majority of the monitoring wells are 
completed in the Beverly Channel aquifer (Unit 1b sand and Unit 1a gravel). The overlying fluvial 
sand unit (Unit 4b) was generally found to be dry during drilling programs with the exception of 
some areas such as in the vicinity of monitoring wells 1-1-12, 2-3-9, 5-2-16, 5-3-15, 5-6-17 and 9-2-
8 (intermittently). Monitors 8-4-7 and 8-5-10 are also completed in Unit 4b but have historically 
remained dry. 

Monitoring wells assigned to the Perimeter tier in this area are generally those at the perimeter 
of the property along 119th Street and those between the River Road Interceptor System and 
the North Saskatchewan River. The 24 perimeter Tier monitors include: 

• 7 monitors completed along 119th Street 
• 8 monitoring wells located off-site along River Road 
• 9 monitoring wells in areas located hydraulically downgradient of the gypsum stacks, 

Pumping Pond and former Holding Pond 

A total of 25 monitoring wells are assigned to the Operational monitoring tier. These wells are 
located on-site and are upgradient of the River Road Interceptor. The Operational tier 
monitors include those located in interior areas of the gypsum stacks and on the upgradient 
side of the River Road Interceptor System. 

4.4.5 Former Waste Management Area 

There are 17 monitoring wells located in this area with 8 assigned to the Perimeter Tier and 9 
assigned to the Operational Tier. Perimeter tier monitors are located in the areas hydraulically 
downgradient of the waste footprint and near Ross Creek. The monitors in this area are screened 
across either fill material, Unit 4b sand and the Beverly Channel sand and gravel. An additional 
two monitoring wells in the upland area completed in the Beverly Channel aquifer are also 
included in the Perimeter tier to provide additional coverage. Operational tier monitors are 
located in the upland (and upgradient) areas in the immediate vicinity of the waste footprint. 

4.4.6 Fertilizer Production Area and Sherritt Storm and Effluent Ponds 

Perimeter tier monitoring wells are located downgradient of the Fertilizer Production area and 
the storm water ponds. Perimeter monitors in this area are completed in Unit 2a till, the Beverly 
Channel sand and gravel and Unit 4b sand (in some areas where present and saturated). 
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Operational tier monitors are located on the hydraulically upgradient side of the Fertilizer 
Production area and the ponds. A number of additional Operational tier monitoring wells 
were installed in the Urea Synthesis area in 2016 to address seepage of ammonia rich 
groundwater from the slope downgradient of this area. The monitors were drilled to 
characterize the 3b sand unit in this area and further describe shallow groundwater quality 
and flow to help determine potential sources of the impacts. 

4.5 GROUNDWATER MONITORING PROCEDURES 

Agrium personnel will collect field measurements and perform groundwater sampling. All 
groundwater samples will be submitted to a Canadian Association for Laboratory Accreditation 
(CALA) accredited analytical laboratory for analyses. The following field procedures will be 
used by Agrium personnel to collect the groundwater samples: 

• the depth to water at each monitor will be measured and recorded 
• each monitor will purged until three well volumes are removed or until they are emptied 

of fluid, using its own dedicated inertial pump system 
• water samples will be collected into laboratory supplied containers on the day of 

purging and samples will be labeled at the time of collection with the site number, the 
date of collection, and the analysis required 

• field measurements of pH, electrical conductivity and temperature will be made at the time 
of sample collection 

• an appropriate number of quality assurance / quality control (QA/QC) samples, 
including duplicates and field blanks will be collected using standard procedures 

4.5.1 Additional Water Level Measurements 

Water levels in six monitoring well pairs (12 monitoring wells) along River Road will continue to be 
measured at one hour intervals using data logging pressure transducers. Water levels are 
continuously monitored in this area to assess the performance of the River Road Interceptor 
System. Monthly water levels will also continue to be recorded in the recovery wells and other 
nearby monitors along both the River Road and 119th Street Interceptor systems. 

4.5.2 QA/QC Procedures 

Field protocols are employed during monitoring and sampling as part of the QA/QC 
program including: 

• Decontamination of sampling equipment to limit potential cross-contamination 
• Calibration of field meters to manufacturers specifications 
• Collection of QA/QC samples including blind duplicates and field blanks representing 

approximately 10% of the total number of monitors, to assess sources of potential sample 
contamination or potential sampling or handling induced sample error 

A QA/QC data review is completed for each monitoring event following receipt of 
the laboratory analytical data and includes: 
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• review of QA/QC documentation including: chain of custody; certificate of analysis; hold 
times and any FLAGs identified by Maxxam for sample integrity 

• review of laboratory QA/QC data including: lab duplicate relative percent difference 
(RPD); lab spike, matrix spike; method blank and surrogate recovery data to verify that it is 
within acceptable criteria 

• review of Stantec QA/QC data including: field blank analysis; field duplicate RPD 
and delivery temperatures to verify that they are within acceptable criteria 

• comparison of new monitoring data with historical data (analytical results which are not 
consistent with historical data will be reported to the laboratory for re-analysis) 
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5.0 GROUNDWATER RESPONSE PLAN 

5.1 SOURCE CONTROL AND REMEDIAL ACTIONS 

5.1.1 River Road Interceptor System 

The River Road Groundwater Interceptor System addresses the plume of impacted groundwater 
present in the basal sand and gravel unit of the pre-glacial Beverly Channel (Unit 1a sand and 
1b gravel). The interceptor system is designed to intercept the groundwater plume moving 
toward the North Saskatchewan River without inducing significant inflow from the river. The 
impacted groundwater is recovered through a system of 29 recovery wells, mixed with the 
Pumping Pond water for pH adjustment, and injected into a deep disposal well within the Plant 
Site. The Class 1a disposal well is operated under an approval from the Alberta Energy Regulator 
(AER). The system has been operated on a year-round basis for the past 20 years and continues 
to be monitored and maintained on a regular schedule to verify that it is meeting its 
performance targets in terms of its ability to intercept and reduce the potential for impacted 
groundwater to discharge to the North Saskatchewan River. 

5.1.2 119th Street Interceptor System 

The 119th Street Interceptor System was installed along 119th Street to intercept and recover 
impacted groundwater that is present in the surficial sand unit (Unit 3b). The system was 
commissioned in 1998 and includes 19 recovery wells on the east side of Gypsum Stack No.1. The 
system is typically operated annually from May to October to reduce the potential for offsite 
migration of impacted groundwater. The system does not operate during the winter months 
because the shallow water table is prone to freezing. Groundwater recovered from the system is 
injected into the same Class 1a disposal well as the River Road Interceptor. Ongoing monitoring 
and maintenance of the system is performed to verify that it is meeting performance targets. 

5.1.3 Holding Pond Decommissioning 

The Holding Pond had historically been used to manage cooling water for phosphoric acid 
production. The pond had been used to collect run-off from the gypsum stacks and for 
overflow or temporary storage of recovered groundwater that is held in the adjacent Pumping 
Pond. Historical groundwater monitoring had indicated increased ammonium, sulphate and 
chloride concentrations thought to be a result of leakage from the Holding Pond. Agrium 
decommissioned and reclaimed the pond in 2013 to improve groundwater quality by 
eliminating any recharge of pond water into the groundwater resulting from the compromised 
synthetic liner. 
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To support the monitoring of the decommissioned pond, Stantec installed three groundwater 
monitoring wells in 2014. These Operational tier monitors will continue to be monitored on a 
biennial basis to assess changes in groundwater quality as a result of the decommissioning. 

5.1.4 Gypsum Stack #3 and #4 

In 2015, Gypsum Stacks #3 and #4 were contoured to promote positive drainage, covered with 
approximately 6” of soil, cross-ripped, and were seeded to a grass mixture. In 2016 Gypsum Stack 
#4 was planted with concentrated woody biomass as part of a project with the Canadian Forest 
Service. Willows were planted around the outside of the stack, while the interior was planted with 
hybrid poplar and white spruce. 

Planting trees is part of the long-term reclamation strategy for the phosphogypsum stacks. Trees 
are capable of using excess nutrients and water in the stacks and reducing infiltration, thereby 
improving long-term groundwater quality. Incorporating trees into the reclamation plan will 
improve the long-term sustainability and ecosystem diversity of the gypsum stacks while 
reducing long term maintenance costs. The afforestation approach to reclamation will also 
increase carbon sequestration and generate carbon dioxide offsets. 

5.2 GROUNDWATER QUALITY TRIGGER VALUES 

Trigger values will be used for the parameters of concern at the facility including: NO3, NH3, SO4, 
PO4, As, Co, Cu, Ni, and Fe to determine if additional groundwater management actions need 
to be undertaken. Because the majority of monitoring wells indicate some degree of impact from 
facility operations, upper control limits will not be proposed. Instead, temporal trends in 
groundwater quality for the main indicator parameters will be determined. Increasing trends over 
four monitoring events will trigger additional groundwater management actions. 

Non-parametric trend analysis will be conducted for each groundwater monitoring well to 
determine changes in groundwater quality that may be due to facility operations. Statistical 
trends will be determined using Mann-Kendall trend analysis for historical data sets over the 
previous 5 year period (10 monitoring events) for the main indicator parameters at all Perimeter 
monitoring wells. The test for trend will be based on a 95% confidence interval. 

The analysis of trends at impacted monitors will be used to determine if source control or 
remedial activities are required to achieve trend reversal. Trends at monitors outside of the 
impacted areas will be used to detect changes in groundwater quality that may require a 
response to the change. Trend analysis will be used as a trigger to determine if additional 
groundwater management actions should be undertaken. The results of the trend analysis will be 
included in the biennial Groundwater Monitoring Reports for the facility. 
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5.3 RESPONSE ACTIVITIES 

Increasing trends will prompt actions to identify possible causes and implementation of 
management or remedial measures, if required. Response to an increasing trend will trigger a 
phased response as follows: 

1. re-sampling (confirmatory sampling) of the monitoring well in question and analysis of 
the groundwater sample 

2. evaluate the potential sources or causes of the parameter concentration increases, 
potential causes could include interceptor performance or maintenance issues, 
facility drainage changes, geochemical or biological changes, leaks or spills 

3. conduct a field investigation such as infrastructure inspections, geophysical assessments, 
or installation of additional monitoring wells to identify source or delineate impacts 

4. implementation of appropriate management controls to mitigate the impact or 
identification, design and implementation of appropriate source control or 
remedial measures 

Continued follow-up monitoring will also be part of the overall response to the confirmation of 
increasing trends. 
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6.0 REPORTING 

Agrium proposes to continue to prepare Groundwater Monitoring Reports on a biennial basis 
with the next report submitted in 2018 (for the 2016-2017 groundwater monitoring events). The 
structure and content of the reports will follow the conditions of the EPEA Approval. 
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Table 6-1  Off Site FNO Waste 2007-2016

Acid contaminated solid waste kg 15 Physio-
Chemical

Stablex Canada Ltd. - Blainville, 
Quebec

Activated carbon, without 
leachable contaminants kg 400 23,600 64,010 Landfill Clean Harbors Landfill - Ryley, AB 

Adhesives, unused or off-spec kg 10 50 Incineration
SENA Waste Services - Swan Hills, 
AB 

Aerosols, Flammable kg 100 1,100 600 202 250 170 410 Recycle Recycle Systems - Nisku, AB

Alkaline solutions, 
miscellaneous L 60 25 Physio-

Chemical
Miller Environmental Corporation - 
Winnipeg, MB 

Alkaline solutions, 
miscellaneous L 20 Physio-

Chemical
Absolute Environment - Edmonton, 
AB 

Alkaline 
solutions/sludges/residues 
containing heavy metals

kg 20 Physio-
Chemical

Clean Harbors Class 1 Landfill - 
Ryley, AB 

Alkaline 
solutions/sludges/residues 
containing mercury (Lab 
waste)

L 35 14 70 205 Physio-
Chemical

Miller Environmental Corporation - 
Winnipeg, MB 

Aqua Ammonia Solutions L 570,000 Deepwell Retention Pond (Class 1a Deepwell 
Disposal), Agrium Redwater

Asbestos and asbestos 
contaminated debris kg 1 100 10 1,230 6,000 500 Landfill Clean Harbors Landfill - Ryley, AB 

Asbestos and asbestos 
contaminated debris kg 1,950 Landfill Waste Management Landfill - Big 

Valley, AB

Batteries, dry alkaline kg 40 50 80 80 45 20 Landfill Clean Harbors Landfill - Ryley, AB 

Batteries, dry alkaline kg 60 Landfill Secure Energy Services, Pembina 
Landfill - Drayton Valley, AB 

Batteries, rechargeable (Ni-
Cd) kg 20 Landfill Clean Harbors Landfill - Ryley, AB 

Batteries, rechargeable (Ni-
Cd) kg 1,056 Recycle DC Solutions, Battery Recycler - 

Edmonton, AB 

Recycled
Off-Site

Disposed
Off-Site

Management 
Option 2013 2014 2015 Non-Hazardous / Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Hazardous

Hazardous

Hazardous

Hazardous

Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Waste Name 2008 2009 2010 2011

Hazardous

Unit

Hazardous

Non-Hazardous

2012 20162007

Hazardous
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Table 6-1  Off Site FNO Waste 2007-2016

Recycled
Off-Site

Disposed
Off-Site

Management 
Option 2013 2014 2015 Non-Hazardous / HazardousWaste Name 2008 2009 2010 2011Unit 2012 20162007

Batteries, wet, filled with acid kg 210 190 70 10 100 1,140 30 Recycle General Scrap - Edmonton, AB 

Batteries, wet, filled with acid kg 700 150 Recycle Maple leaf Metals - Edmonton, AB 

Batteries, wet, filled with alkali kg 10 200 Recycle General Scrap - Edmonton, AB

Batteries, wet, non-spillable, 
electric storage kg 120 460 90 160 Recycle General Scrap - Edmonton, AB

Batteries, wet, non-spillable, 
electric storage kg 155 Recycle Maple leaf Metals - Edmonton, AB 

Batteries, wet, non-spillable, 
electric storage kg 4,012 Recycle Tonolli Canada, Battey Recycler - 

Mississauga, Ont 

Catalyst, Ammonia Plant, 
Mixed kg 200 Landfill Clean Harbors Class 1 Landfill - 

Ryley, AB 

Catalyst, Ammonia Plant, 
Mixed kg 16,706 Recycle Christmann Enterprises - Aliquippa, 

PA

Catalyst, Cu-Zn low 
temperature shift kg 126,820 Recycle Agrium Operations - Reese, Michigan

Catalyst, Cu-Zn low 
temperature shift kg 16,000 Landfill Clean Harbors Class 1 Landfill - 

Ryley, AB 

Catalyst, Cu-Zn low 
temperature shift kg 5 Landfill Secure Energy Services, Class 1 

Landfill - Drayton Valley, AB 

Catalyst, Cu-Zn low 
temperature shift kg 173,900 Recycle Agrium Operations - Reese, Michigan 

Catalyst, Cu-Zn low 
temperature shift kg 50 Landfill Clean Harbors Landfill - Ryley, AB 

Catalyst, Cu-Zn low 
temperature shift kg 66,620 Recycle Glencore - Rouyn-Noranda, QC

Catalyst,  ZnO desulfurizer kg 26,900 20,750 Recycle Advanced Micronutrient Products - 
Reese, Michigan 

Non-Hazardous

Hazardous

Hazardous

Hazardous

Non-Hazardous

Hazardous

Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Hazardous

Hazardous

Hazardous

Hazardous

Hazardous
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Table 6-1  Off Site FNO Waste 2007-2016

Recycled
Off-Site

Disposed
Off-Site

Management 
Option 2013 2014 2015 Non-Hazardous / HazardousWaste Name 2008 2009 2010 2011Unit 2012 20162007

Catalyst,  ZnO desulfurizer kg 45,480 Landfill Secure Energy Services, Pembina 
Landfill - Drayton Valley, AB 

Catalyst,  ZnO desulfurizer kg 2,000 50 Landfill Clean Harbors Class 1 Landfill - 
Ryley, AB 

Catalyst, Co-Mo hydrotreating kg 4,960 7,250 Recycle Amlon Resources Group LLC - New 
York, NY

Catalyst, Co-Mo hydrotreating kg 15,800 Landfill Clean Harbors Class 1 Landfill - 
Ryley, AB 

Catalyst, Co-Mo hydrotreating kg 11,000 Landfill Clean Harbors Landfill - Ryley, AB 

Catalyst, Ni Reformer kg 48,870 Recycle Amlon Resources Group LLC - New 
York, NY

Catalyst, Ni Reformer kg 250 350 9,000 1,820 6,050 Landfill Clean Harbors Landfill - Ryley, AB 

Catalyst, Ni Reformer kg 6,500 Landfill Clean Harbors Class 1 Landfill - 
Ryley, AB 

Catalyst, Ni Reformer kg 22,349 Recycle Inmetco - Ellwood City, PA 

Catalyst, Ni Reformer kg 200 Landfill Secure Energy Services, Pembina 
Landfill - Drayton Valley, AB 

Catalyst, Ni Reformer kg 23,271 Recycle Christmann Enterprises - Aliquippa, 
PA

Catalyst, Ni Reformer kg 17,119 Recycle Crominet - Aliquipa, PA

Catalyst, Fe-Cr high 
temperature shift kg 58,830 Landfill Clean Harbors Class 1 Landfill - 

Ryley, AB 

Catalyst, Fe-Cr high 
temperature shift kg 200 Landfill Secure Energy Services Pembina 

Landfill - Drayton Valley, AB 

Catalyst, Fe-Cr high 
temperature shift kg 46,350 Landfill Clean Harbors Landfill - Ryley, AB 

Hazardous

Non-Hazardous

Non-Hazardous

Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Hazardous

Non-Hazardous

Hazardous

Hazardous
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Table 6-1  Off Site FNO Waste 2007-2016

Recycled
Off-Site

Disposed
Off-Site

Management 
Option 2013 2014 2015 Non-Hazardous / HazardousWaste Name 2008 2009 2010 2011Unit 2012 20162007

Ceramic Support Material kg 14,600 13,140 2,250 72,563 1,000 9,390 Landfill Clean Harbors Landfill - Ryley, AB 

Ceramic Support Material kg 3,950 Landfill Secure Energy Services Pembina 
Landfill - Drayton Valley, AB 

Chemical fertilizer wastes 
(ammonia, urea, nitrate) kg 17,720 520 Landfill Clean Harbors Class 1 Landfill -Ryley, 

AB 

Chemical fertilizer wastes 
(ammonia, urea, nitrate) kg 9,000 Land 

Treatment Landfarm - Agrium Redwater, AB

Chemical fertilizer wastes 
(urea contaminated with 
hydraulic oil)

kg 12,070 Landfill Clean Harbors Class 1 Landfill - 
Ryley, AB 

Concrete, asphalt, gravel, 
brick etc. kg 4,850 Landfill Clean Harbors Landfill - Ryley, AB 

Corrosive solids, basic, 
inorganic kg 1 Landfill Stablex Canada Ltd. - Blainville, Que 

Corrosive solids, basic, 
inorganic kg 50 Physio-

Chemical
Miller Environmental Corporation - 
Winnipeg, MB

Corrosive solids, basic, 
inorganic (Soda Ash) kg 490 Landfill Secure Energy Services Pembina 

Landfill - Drayton Valley, AB 

Desiccants including silica gel, 
activated alumina and 
molecular sieve

kg 800 1,203 43,990 600 6,895 23,000 22,000 3,600 2,315 Landfill Clean Harbors Landfill - Ryley, AB 

Desiccants including silica gel, 
activated alumina and 
molecular sieve

kg 4,400 Landfill Class 3 Landfill - Agrium Redwater, 
AB

Empty plastic containers kg 400 250 Recycle RBW Industrial Supply - Edmonton, 
AB

Empty plastic containers kg 20 Recycle GFL Environmental - Onoway, AB

Empty containers, containing 
alkaline mercury solution 
residue (glass chemets)

kg 20 Storage 
Pending

EIL Environmental Services - 
Onoway, AB

Empty containers, containing 
alkaline mercury solution 
residue (glass chemets)

kg 50 Physio-
Chemical

Miller Environmental Corporation - 
Winnipeg, MB 

Hazardous

Non-Hazardous

Non-Hazardous

Hazardous

Hazardous

Hazardous

Hazardous

Hazardous

Non-Hazardous

Hazardous

Non-Hazardous

Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous
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Table 6-1  Off Site FNO Waste 2007-2016

Recycled
Off-Site

Disposed
Off-Site

Management 
Option 2013 2014 2015 Non-Hazardous / HazardousWaste Name 2008 2009 2010 2011Unit 2012 20162007

Empty containers, containing 
alkaline mercury solution 
residue (glass chemets)

kg 50 Recycle Bethlehem Apparatus - Hellertown, 
Pennsylvania

Empty packages, bags, 
containers  kg 20 Landfill Clean Harbors Landfill - Ryley, AB 

Empty packages, bags, 
containers  kg 2,000 Recycle Pnewko Trucking Ltd - Devon, AB. 

E-Waste/computer equipment kg 1,500 1,933 1,830 3,714 Recycle City of Ft. Saskatchewan Recycle 
Station - Ft. Saskatchewan, AB

E-Waste/computer equipment kg 800 1,963 803 2,665 741 Recycle Shanked Computer Recycling - 
Edmonton, AB

E-Waste/computer equipment kg 20 Recycle Global Electric and Processing Inc. - 
Edmonton, AB

Fluorescent lamps (mercury & 
sodium) kg 50 150 30 125 50 Recycle Custom Environmental Services Ltd. - 

Edmonton, AB

Fluorescent lamps (mercury & 
sodium) kg 160 40 20 Recycle Aevitas, Fluorescent Tube Recycle - 

Edmonton, AB

Fluorescent lamps (mercury & 
sodium) kg 100 Landfill Clean Harbors Class 1 Landfill - 

Ryley, AB 

Fuels (kerosene, diesel, 
gasoline) L 200 30 40 Recycle GFL Environmental - Onoway, AB

Fuels (kerosene, diesel, 
gasoline) L 210 Incineration

SENA Waste Services - Swan Hills, 
AB 

Furnace refractory kg 32,000 36,910 Landfill Waste Management Landfill - Big 
Valley, AB

Furnace refractory kg 3,600 Landfill Clean Harbors Landfill - Ryley, AB 

Garbage, domestic & non-
domestic, non-hazardous kg 49,590 117,220 64,182 84,500 99,970 108,310 102,860 145,410 104,805 102,880 Landfill Waste Management Landfill - West 

Edmonton, AB

Garbage, domestic & non-
domestic, non-hazardous kg 200 Landfill Clean Harbors Landfill - Ryley, AB 

Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Hazardous

Non-Hazardous

Non-Hazardous

Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous
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Table 6-1  Off Site FNO Waste 2007-2016

Recycled
Off-Site

Disposed
Off-Site

Management 
Option 2013 2014 2015 Non-Hazardous / HazardousWaste Name 2008 2009 2010 2011Unit 2012 20162007

Grease kg 50 Landfill Clean Harbors Landfill - Ryley, AB 

Glycol solutions L 200 Incineration
SENA Waste Services - Swan Hills, 
AB 

Glycol solutions (may contain 
lead) L 200 Deepwell Symmetry Asset Management - 

Edmonton, AB 

Halogenated solvents and 
residues (lab waste) L 12 45 8 10 225 10 Incineration

SENA Waste Services - Swan Hills, 
AB 

Inert solid waste (sand and 
anthracite filter media) kg 25,470 100,440 29,230 55,410 65,800 66,480 73,370 Landfill Class 3 Landfill - Agrium, Redwater

Inert solid waste (sand and 
anthracite filter media) kg 1,000 Landfill Clean Harbors Class 1 Landfill - 

Ryley, AB 

Inert solid waste (sand and 
anthracite filter media) kg 500 Landfill Waste Management Landfill - 

Thorhild, AB 

Inorganic acids wastes (off-
spec acid chemicals) L 1 Physio-

Chemical Stablex Canada Ltd. - Blainville, Que 

Inorganic solids containing 
heavy metals (nickel 
contaminated soil)

kg 104,460 Landfill Clean Harbors Class 1 Landfill - 
Ryley, AB 

Inorganic waste (spent 
detector tubes) kg 60 Landfill Clean Harbors Landfill - Ryley, AB 

Inorganic waste (spent 
detector tubes) kg 25 Landfill Secure Energy Services Pembina 

Landfill - Drayton Valley, AB 

Ion Exchange Resin kg 57,920 43,030 8,670 34,890 4,000 11,500 Landfill Class 3 Landfill - Agrium, Redwater

Ion Exchange Resin kg Landfill Clean Harbors Landfill - Ryley, AB 

Lab Waste - Flammable Solid, 
Organic, N.O.S. kg 50 Incineration

SENA Waste Services - Swan Hills, 
AB 

Lime Pond Sludge kg 854,000 Landfill Clean Harbors Landfill - Ryley, AB 

Hazardous

Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Hazardous

Non-Hazardous

Hazardous

Hazardous

Non-Hazardous

Hazardous

Non-Hazardous
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Table 6-1  Off Site FNO Waste 2007-2016

Recycled
Off-Site

Disposed
Off-Site

Management 
Option 2013 2014 2015 Non-Hazardous / HazardousWaste Name 2008 2009 2010 2011Unit 2012 20162007

Lime Pond Sludge kg 1,809,000 Recycle Farmland in County of Lamont

Lube oil filters kg 920 1,907 Recycle
RBW Waste Management - 
Edmonton, AB 

Mercury or mercury 
contaminated debris kg 10 Incineration

SENA Waste Services - Swan Hills, 
AB 

Mercury or mercury 
contaminated debris kg 204 40 Physio-

Chemical
Miller Environmental Corporation - 
Winnipeg, MB 

Miscellaneous organic 
chemicals (unused or off-spec 
chemicals)

L 1 200 Incineration Earth Tech - Swan Hills, AB 

Miscellaneous waste organic 
chemicals (unused or off-spec 
chemicals)

L 20 Deepwell Absolute Environment - Edmonton, 
AB

Miscellaneous organic 
chemicals, halogenated L 200 Incineration Earth Tech - Swan Hills, AB 

MIscellaneous organic 
chemicals, non-halogenated L 100 40 80 74 120 Incineration SENA Waste Services - Swan Hills, 

AB 

Miscellaneous organic 
chemicals, non-halogenated L 20 Incineration Earth Tech - Swan Hills, AB 

MIscellaneous organic 
chemicals, non-halogenated 
(Selexol waste)

L 15 Deepwell Absolute Environmental - Edmonton, 
AB 

Miscellaneous waste inorganic 
chemicals (lab waste) kg 1 Incineration SENA Waste Services - Swan Hills, 

AB 

Miscellaneous waste inorganic 
chemicals (unused or off-spec 
chemicals)

L 20 Deepwell Absolute Environment - Edmonton, 
AB

Miscellaneous waste inorganic 
chemicals (unused or off-spec 
chemicals)

kg 50 Landfill Clean Harbors Landfill - Ryley, AB 

Miscellaneous waste inorganic 
chemicals (unused or off-spec 
chemicals)

kg 2,450 Landfill Miller Environmental Corporation - 
Winnipeg, MB 

Non-halogenated aliphatic 
solvents and residues (lab 
waste) 

L 48 80 30 225 36 100 130 Incineration
SENA Waste Services - Swan Hills, 
AB 

Non-Hazardous

Non-Hazardous

Hazardous

Hazardous

Non-Hazardous

Hazardous

Non-Hazardous

Hazardous

Hazardous

Non-Hazardous

Non-Hazardous

Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous
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Table 6-1  Off Site FNO Waste 2007-2016

Recycled
Off-Site

Disposed
Off-Site

Management 
Option 2013 2014 2015 Non-Hazardous / HazardousWaste Name 2008 2009 2010 2011Unit 2012 20162007

Organic acids L 2,000 Deepwell Retention Pond (Class 1a Deepwell 
Disposal), Agrium Redwater

Organic acids L 2 Physio-
Chemical Earth Tech - Swan Hills 

Organic sludges, slurries or 
solids kg 5,500 Landfill Tervita Sludge Facility - Edmonton,AB

Organic sludges, slurries or 
solids (Selexol wastes) kg 200 Landfill Clean Harbors Landfill - Ryley, AB 

Oily rags kg 1,400 2,100 1,520 1,920 800 2,870 Recycle RBW Waste Management - 
Edmonton, AB 

Oily rags kg 500 200 200 Landfill Clean Harbors Landfill - Ryley, AB 

Oxidizing Substances, Solid, 
N.O.S kg 1 Physio-

Chemical Stablex Canada Ltd. - Blainville, Que

Paint and paint related 
material L 68 480 75 45 5 20 90 Incineration SENA Waste Services - Swan Hills, 

AB

Paper & cardboard kg 5,610 7,075 7,980 8,090 5,910 7,510 4,130 8,390 5,350 8,220 Recycle Waste Management Paper Recycle - 
Edmonton, AB

Reactive inorganic chemical 
(calcium carbide waste) kg 1 Incineration Earth Tech - Swan Hills, AB 

Scrap metal kg 39,100 68,172 29,770 67,670 26,060 93,590 68,967 120,460 64,640 73,720 Recycle General Scrap - Edmonton, AB

Scrap metal kg 9,979 Recycle Metalex - Edmonton, AB

Scrap metal kg 143,659 16,620 Recycle ROI Industrial Inc. - Edmonton, AB

Scrap metal kg 500 Landfill Clean Harbors Class 1 Landfill - 
Ryley, AB 

Spent batteries, rechargeable 
(Ni-Cd, Ni-MH, Li-ion) kg 30 Landfill Secure Energy Services, Pembina 

Landfill, Drayton Valley, AB 
Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Hazardous

Non-Hazardous

Non-Hazardous

Hazardous

Hazardous

Hazardous

Non-Hazardous

Hazardous

Non-Hazardous

Non-Hazardous
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Table 6-1  Off Site FNO Waste 2007-2016

Recycled
Off-Site

Disposed
Off-Site

Management 
Option 2013 2014 2015 Non-Hazardous / HazardousWaste Name 2008 2009 2010 2011Unit 2012 20162007

Spent batteries, rechargeable 
(Ni-Cd, Ni-MH, Li-ion) kg 50 Recycle General Scrap - Edmonton, AB

Spent shot blasting waste, with 
no leachable metals kg 1,000 Landfill Waste Management Landfill - West 

Edmonton 

Spent shot blasting waste, with 
leachable metals kg 9,300 Landfill Clean Harbors Class 1 Landfill - 

Ryley, AB 

Spent sorbents (booms, pads, 
absorball) kg 3,000 6,000 6,360 10,200 4,420 12,290 Recycle RBW Waste Management Ltd. - 

Edmonton, AB 

Spent sorbents (booms, pads, 
absorball) kg 250 410 100 Landfill Clean Harbors Landfill - Ryley, AB 

Spent sorbents (booms, pads, 
absorball) kg 200 Landfill Secure Energy Services Pembina 

Landfill - Drayton Valley, AB

Spent sorbents and oily rags  kg 25 Landfill Clean Harbors Landfill - Ryley, AB 

Soil or gravel contaminated 
with hydrocarbons kg 6,000 1,635 200 Landfill Clean Harbors Landfill - Ryley, AB 

Soil or gravel contaminated 
with hydrocarbons kg 1,845 Landfill Secure Energy Services Pembina 

Landfill - Drayton Valley, AB

Soil or gravel contaminated 
with hydrocarbons kg 2,060 Landfill Waste Management Landfill - 

Thorhild, AB 

Soil (may contain fertilizer 
nutrients) kg 40,170 148,780 7,610 95,040 8,940 Landfarm Landfarm - Agrium, Redwater, AB

Sump waste from wash 
bay/neut sump kg 6,570 5,430 3,930 3,030 Landfarm Landfarm - Agrium, Redwater, AB

Sump waste from wash 
bay/neut sump kg 5,040 6,900 Landfill/

Deepwell Tervita Sludge Facility - Edmonton,AB

Undrained lube oil filters kg 800 1,400 Recycle Pnewko Trucking Ltd - Devon, AB 

Undrained lube oil filters kg 200 2,000 Recycle GFL Environmental Oil Filter Recycle - 
Edmonton, AB 

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Hazardous
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Table 6-1  Off Site FNO Waste 2007-2016

Recycled
Off-Site

Disposed
Off-Site

Management 
Option 2013 2014 2015 Non-Hazardous / HazardousWaste Name 2008 2009 2010 2011Unit 2012 20162007

Undrained lube oil filters kg 2,120 Recycle
RBW Waste Management - 
Edmonton, AB 

Undrained lube oil filters (non-
recyclable) kg 200 900 1,000 Landfill Clean Harbors Class 1 Landfill - 

Ryley, AB 

Unused or off-spec inorganic 
chemicals kg 1 Incineration Earth Tech - Swan Hills, AB

Unused or off-spec inorganic 
chemicals, non-hazardous kg 2 Incineration Earth Tech - Swan Hills, AB

Unused or off-spec inorganic 
chemicals, non-hazardous kg 20 1 Landfill Clean Harbors Landfill - Ryley, AB 

Unused or off-spec organic 
chemicals,  corrosive L 205 Physio-

Chemical
Miller Environmental Corporation - 
Winnipeg, MB

Used Filters, Selexol kg 10 Landfill Clean Harbors Landfill - Ryley, AB 

Waste Compressed Gas 
Cylinders, N.O.S. (Non-
Flammable)

kg 2 Recycle Recycle Systems - Nisku, AB 

Waste lube oils L 12,700 41,620 37,930 16,880 12,444 7,100 Recycle GFL Environmental Oil Recycle - 
Edmonton, AB 

Waste lube oils L 18,651 47,598 34,857 27,552 Recycle GFL Environmental Oil Recycle - 
Edmonton, AB 

Waste lube oils L 8,300 Recycle Newalta Ltd. Waste Oil Recycling - 
Edmonton, AB

Waste lube oils L 1,960 Recycle Clean Harbors Landfill - Ryley, AB 

Water, containing fertilizer 
nutrients L 9,500 Deepwell Retention Pond (Class 1a Deepwell 

Disposal) - Agrium Redwater

Water, contaminated with 
oil/hydrocarbons L 10,000 Deepwell Clean Harbors Disposal Well - Devon, 

AB

Water, contaminated with 
oil/hydrocarbons L 12,000 Deepwell Newalta Ltd. Disposal Well - 

Redwater, AB

Non-Hazardous

Hazardous

Hazardous

Hazardous

Hazardous

Hazardous

Non-Hazardous

Non-Hazardous

Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Hazardous

Hazardous



Page 11 of 11

Table 6-1  Off Site FNO Waste 2007-2016

Recycled
Off-Site

Disposed
Off-Site

Management 
Option 2013 2014 2015 Non-Hazardous / HazardousWaste Name 2008 2009 2010 2011Unit 2012 20162007

Waste Oil Containers kg 205 Recycle Pnewko Ltd. Oil Container Recycle - 
Devon, AB 

Waste oils/sludges (petroleum 
based) kg 200 Recycle EIL Environmental Services - 

Onoway, AB Clean Harbors Landfill - Ryley, AB 

Wood kg 11,520 18,290 28,010 26,030 29,890 28,760 26,880 36,110 30,609 20,010 Recycle Waste Management Landfill - 
Edmonton, AB

Wood, treated with creosote kg 19,670 Landfill Clean Harbors Landfill - Ryley, AB 

Wood, treated with creosote kg 21,090 Recycle On-Track Railway Services Ltd. - 
Sturgeon County, AB

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous

Non-Hazardous
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Activated carbon, without 
leachable contaminants kg 25,000 Hazardous #3 Gypsum Stack

Aqua Ammonia Solutions L 417,500 131,000 116,000 569,000 473,000 185,000 560,000 Hazardous
Pumping Pond 

(Class Ia Deepwell 
Disposal)

Chemical fertilizer wastes 
(ammonia, urea, nitrate) kg 10,000 15,800 Hazardous Pumping Pond - 

Class 1a Disposal

Chemical fertilizer wastes 
(pond/sewer sediment, 
gypsum)

kg 1,036,000 Hazardous #3 Gypsum Stack

Inert non-domestic solid 
waste (sand and anthracite 
filter media)

kg 3,000 Non-Hazardous #3 Gypsum Stack

Inorganic acid wastes (acid 
wash solutions) L 26,000 Hazardous

Pumping Pond 
(Class Ia Deepwell 

Disposal)

Inorganic acid wastes (off-
spec acid chemicals) L 29,000 18,000 18,000 Hazardous

Pumping Pond 
(Class Ia Deepwell 

Disposal)

Lime pond sludge kg 4,000,000 4,001,000 Non-Hazardous #3 Gypsum Stack

Miscellaneous organic 
chemicals (unused or off-
spec chemicals)

L 70,000 Non-Hazardous 
Pumping Pond 

(Class Ia Deepwell 
Disposal)

Miscellaneous organic 
chemicals, non-halogenated 
(Selexol waste)

L 35,000 19,000 10,000 17,000 19,000 Non-Hazardous 
Pumping Pond 

(Class Ia Deepwell 
Disposal)

Miscellaneous waste 
inorganic chemicals (unused 
or off-spec chemicals) 

L 19,000 30,000 Non-Hazardous 
Pumping Pond 

(Class Ia Deepwell 
Disposal)

NORM contaminated debris 
(piping and debris from 
Sherritt)

kg 1,535 Hazardous 
#1 Gypsum Stack 
(NORM Laydown 

Area)

Organic Acids (exchanger 
wash solutions) L 10,000 17,000 80,000 50,000 Hazardous 

Pumping Pond 
(Class Ia Deepwell 

Disposal)

Organic sludges, slurries or 
solids (Selexol wastes) L 10,000 Non-Hazardous 

Pumping Pond 
(Class Ia Deepwell 

Disposal)

Phosphogypsum sludge 
(from Holding pond) kg 1,000,000 Non-Hazardous #3 Gypsum Stack

Sump sludge from 
neutralization sump kg 5,000 Non-Hazardous #3 Gypsum Stack

2016Waste Name Disposed
On-Site2012 2013 2014 2015 Non-Hazardous / HazardousUnit 2008 2009 2010 20112007
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Table 6-2  On Site FNO Waste 2007-2016

2016Waste Name Disposed
On-Site2012 2013 2014 2015 Non-Hazardous / HazardousUnit 2008 2009 2010 20112007

Sump waste from wash 
bay/neut sump L 29,000 2,000 Non-Hazardous 

Pumping Pond 
(Class Ia Deepwell 

Disposal)

Sump water from Waste 
Storage Building L 7,500 12,000 Non-Hazardous 

Pumping Pond 
(Class Ia Deepwell 

Disposal)

Water, contaiminated with 
oil/hydrocarbons L 3,000 2,000 Hazardous

Pumping Pond 
(Class Ia Deepwell 

Disposal)

Water, containing fertilizer 
nutrients L 59,000 7,100 16,400 13,000 15,000 6,500 559,500 78,000 700,000 Hazardous

Pumping Pond 
(Class Ia Deepwell 

Disposal)
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1.0 INTRODUCTION 

Millennium EMS Solutions Ltd. (MEMS) was retained by Agrium Inc. (Agrium) to provide an air 

dispersion modelling assessment in support of their renewal application for EPEA Approval 

#20477-01-00 associated with the operation of the Fort Saskatchewan Nitrogen Operations (“FNO”).  

The FNO is located within the Fort Saskatchewan city limits along the east side of the North 

Saskatchewan River in Section 3, Township 55, Range 22, West of the 4th Meridian, approximately 25 

km northeast of the city of Edmonton, Alberta.  The FNO is located within the Fort Saskatchewan 

Plant Site along with facilities belonging to Sherritt International Corp., Oerlikon Metco Canada Inc. 

and Umicore Canada Inc.  The term “Integrated Site” will be used when discussing the site as a 

combination of the FNO and the facilities of the above companies. FNO produces Urea and Ammonia 

based fertilizers as well as Aqua Ammonia. 

The operation of the FNO will result in releases of ammonia (NH3) and fine particulate matter 

(particulates with diameters of 2.5 microns or less; PM2.5) emissions, as well as post-combustion 

products such as oxides of nitrogen (NOX), and carbon monoxide (CO).  The rates of release of Total 

Particulate Matter and Free Ammonia from the Urea Process Unit Main Stack are regulated by 

Agrium FNO’s EPEA Approval. In addition, nitrogen oxides (as NO2) emissions are surveyed on the 

Ammonia Unit Primary Reformer Stack annually as required by the approval. An air dispersion 

modelling assessment of these substances was conducted to determine whether or not these emissions 

will result in contraventions of Alberta ambient air quality objectives (AAAQOs).  The air quality 

impact from the FNO was assessed under both a typical operating conditions scenario and a licenced 

emission limits scenario, in which all sources regulated by FNO’s EPEA approval were assumed to be 

emitting at their fully licenced limits.    

The modelling was executed following the latest Alberta Environment and Parks (AEP) Air Quality 

Model Guideline (AEP 2013b), using the CALMET and CALPUFF model with five years (2002 to 2006) 

of meteorological data.  The modelling of emissions from industrial facilities operating within a 12 km 

radius of the FNO was also included.  This report outlines the assumptions, dispersion modelling 

approach, model input data, and dispersion modelling results. 

2.0 SETTING 

2.1 Surrounding Terrain 

The FNO is located within the Fort Saskatchewan city limits along the east side of the North 

Saskatchewan River, at a base elevation of approximately 625 m above sea level (m ASL).  The 

topography in the vicinity of the FNO is predominantly flat (shown in Figure 2.1), with a gentle 
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descent in elevation towards the banks of the North Saskatchewan River valley.  The land use in the 

immediate vicinity of the FNO is a mixture of industrial and agricultural. 

 

Figure 2.1 Local Terrain (GeoBase, 2017) 

2.2 Winds 

Figure 2.2 shows a wind rose at 10 m derived from AEP’s MM5 data with the annual frequency of 

hourly-averaged wind speeds (in m/s) versus wind direction at the location of the FNO.  The wind 

rose shows the most frequent winds are predominantly from the westerly direction.  There are calm 

winds in the area 3.2% of the time. 



  

 Agrium Fort Saskatchewan Nitrogen Operations  

 Air Quality Assessment for Approval Renewal 

 June 2017 

  

 Page 3 16-00595-00 

 

Figure 2.2 MM5 Wind Rose (m/s) at the Integrated Site 

3.0 AIR QUALITY CRITERIA 

3.1 Ambient Air Quality Objectives 

Table 3.1 presents the AAAQOs and the Canadian Ambient Air Quality Standards (CAAQS) for 

regulated compounds.  The compounds relevant to the operation of FNO include NO2, NH3, PM2.5 and 

CO.  The objectives refer to averaging periods ranging from one hour to one year.  AEP has 

determined that the 1-hour objectives are to be compared to the ninth highest (99.9th percentile) 

hourly model prediction; daily (24-hour) and 8-hour objectives are applied to the maximum 

predictions (AEP 2013a).   

The 24-hour CAAQS for PM2.5 is 28 μg/m3, based on the 98th percentile 24-hour value (the 8th highest 

value for each year), averaged over three consecutive years.  The annual PM2.5 CAAQS is 10 g/m3 

based upon a 3-year average of the annual average concentration.  The CAAQS will become more 

stringent in 2020, with 24-hour and annual CAAQS of 27 g/m3 and 8.8 g/m3, respectively (CCME 

2012).    
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Table 3.1 Alberta Ambient Air Quality Objectives and Canada Ambient Air Quality Standards 

Substance Period 
AAAQOs(a)  CAAQS(b) 

(µg/m3) (µg/m3) 

Nitrogen Dioxide (NO2) 
Annual 45 – 

1-hour 300 – 

Ammonia (NH3) 1-hour 1,400 – 

Particulate Matter Smaller Than 2.5 

Microns (PM2.5) 

Annual - 10(c) 

24-hour 30 28(d) 

1-hour 80(e) – 

Carbon Monoxide (CO) 
8-hour 6,000 – 

1-hour 15,000 – 

(a) Source: AEP (2016) 

(b) Source: CCME (2012) 

(c) CCME 2012 – Based upon annual average – averaged over 3 consecutive years 

(d) CCME 2012 – Based upon 98th percentile 24-h average, averaged over 3 years 

(e) Guideline, not regulatory objective 

– No air quality standard, objective, or guideline for this averaging period/parameter. 

3.2 Approach for NOx to NO2 Conversion   

Oxides of nitrogen (NOX) are comprised of nitric oxide (NO) and nitrogen dioxide (NO2).  High 

temperature combustion processes primarily produce NO that in turn can be converted to NO2 in the 

atmosphere through reactions with tropospheric ozone: 

NO + O3 → NO2 + O2 

For this assessment, conversion of NOX to NO2 is estimated using the AEP recommended Ozone 

Limiting Method (OLM).  This method states that if the ambient ozone concentration is greater than 

90% of the predicted NOX, then it is assumed that all the NOX is converted to NO2.  Otherwise, the 

NO2 concentration is equal to the sum of the ozone and 10% of the predicted NOX concentration.  

That is: 

If [O3] > 0.9 [NOX], then [NO2] = [NOX] 

Otherwise, [NO2] = [O3] + 0.1 [NOX] 

The AEP recommended hourly time-series ozone concentrations for urban locations (Appendix E, 

AEP 2013b) were used in the NO2 conversion calculations.  In this approach, NOX background 

concentrations are added to the NOX modelled predictions before they are converted to NO2 using the 

OLM method and then compared to the AAAQOs.   
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AEP requires that if the OLM method is used, NO2 concentration predictions assuming total 

conversion of NOX to NO2 be also presented.   

4.0 MODELLED EMISSIONS 

4.1 FNO Emissions – Typical Operating Conditions 

Modelled sources and parameters for the FNO operating under normal conditions are presented in 

Tables 4.1 and 4.2.  Emission estimates for the Urea Stack, the Ammonia Primary Reformer Stack and 

the Package Boiler Stack were based on average test results from annual stack surveys conducted 

between 2013 and 2015.  NOx emissions from the FNO have decreased substantially over the 

approval period due to the installation of low NOx burners on the ammonia primary reformer in 

2008. 

Fugitive emission estimates from the FNO were provided by Agrium and are based on legacy values 

from the previous renewal application in 2007.  Sources of fugitive emissions were treated as area 

sources in the dispersion model. 

The effects of downwash by buildings and structures were considered in the modelling.  As 

mentioned earlier, the FNO is located within the same industrial subdivision as several other facilities 

such as Sherritt, Oerlikon , Umicore, etc.  Due to the close proximity of these facilities, downwash 

effects from these all facilities within the Integrated Site were included in the modelling.  Figure 4.1 

depicts graphically the structures included in the dispersion modelling assessment, while the 

dimensions of these structures are listed in Table 4.3.  The FNO is situated mostly in the northwest 

quadrant of the Integrated Site. All dimension measurements were measured directly from plot plan 

diagrams provided by Agrium. 

4.2 Regional Emissions 

The Air Quality Model Guideline (AEP 2013b) requires that all industrial emission sources within a 

minimum of 5 km of the FNO be identified and included in the modelling.  However, because of the 

level of development in the Industrial Heartland region, this assessment considered all industrial 

facilities located within the entirety of the 24 km x 24 km study area, as per the AEP Clarification Notice 

Regarding Minimum Area to Include Industrial Sources (AEP 2014).  A list of the facilities included in the 

assessment is included in Table 4.4.  Stack and emission parameters for these facilities were obtained 

from various sources in order to compile a comprehensive emission inventory for the study area.  The 

following sources, in order of priority, were used to compile the emissions inventory: 

 dispersion modelling studies for recent amendment and renewal applications in the region 

(Shell Scotford (2015), North West Refinery (2016)); 

 the Sasol Canada Gas-to-Liquids Project EIA (2013); and; 

 National Pollutant Release Inventory (NPRI) reports. 
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Table 4.1 Stack and Emission Parameters - Typical Operating Conditions at the FNO 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack Diameter 

(m) 

Exit Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing NOx NH3 PM2.5 CO 

Ammonia Primary Reformer 

Stack 
355,209 5,955,267 36.6 3.4 4.2 351 1.4 0.0 0.01 0.63 

Urea Stack 355,269 5,955,112 67.1 2.7 18.6 324 4.2E-03 1.2 4.1E-04 3.5E-03 

Package Boiler Flue Gas Stack 355,217 5,955,190 30.2 1.5 10.6 503 0.10 0.0 1.8E-03 0.08 

TOTAL From All Stack Sources 1.5 1.2 0.02 0.72 

 

Table 4.2 Summary of Fugitive Emissions - Typical Operating Conditions at the FNO 

Emission Source 
NW 

UTM E 

NW  

UTM N 

NE 

UTM E 

NE 

UTM N 

SE 

UTM E 

SE 

UTM N 

SW 

UTM E 

SW 

UTM N 

Area 

(m2) 

Elevation 

(m ASL) 

NH3 

(t/d) 

Ammonia Plant 355,215 5,955,302 355,277 5,955,302 355,277 5,955,243 355,215 5,955,243 3,394 625 0.12 

Urea Plant 355,245 5,955,120 355,318 5,955,120 355,318 5,955,075 355,245 5,955,075 2,702 625 0.12 

TOTAL From All Fugitive Sources 0.24 
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Table 4.3 Building Information Used to Evaluate Downwash 

Building 

Southwest Corner UTM 

NAD 83 Zone 12 Length 

(m) 

Width 

(m) 
Height (m) 

Easting (m) Northing (m) 

Agrium Inc., Fort Saskatchewan Nitrogen Operations 

Utility Building NW 355,273 5,955,213 98 38 6.1 

Utility Building C 355,262 5,955,189 13 4.2 11 

Ammonia Refrigeration Building 355,323 5,955,059 33 13 6.1 

USTGS 355,399 5,955,076 44 19 6.1 

GARST 355,460 5,955,042 21 15 6.1 

USTGB1 355,397 5,955,220 26 22 5.8 

USTGBM 355,386 5,955,278 171 45 14 

USTGB2 355,411 5,955,145 26 22 5.8 

Ammonia Building NW 355,211 5,955,276 33 12 12 

Ammonia Building NE 355,232 5,955,294 46 29 12 

NOFNH3 355,222 5,955,348 33 17 6.1 

Cooling Tower 1 355,267 5,955,352 57 11 14 

Cooling Tower 2 355,263 5,955,350 8.4 7.3 4.6 

Urea – C  355,283 5,955,109 9.0 10 7.6 

Urea – SH  355,252 5,955,111 30 22 65 

Sherritt International Fort Saskatchewan Operation 

Leach Plant 355,677 5,954,787 435 102 12 

Feed Handling 355,807 5,954,742 81 195 8.1 

CS-10 Pumphouse 355,661 5,954,753 30 48 11 

Feed Handling Shed #1 355,837 5,954,738 126 97 18 

Cobalt Unit 1 355,621 5,954,697 183 152 14 

Cobalt Unit 2 355,612 5,954,660 47 121 7.9 

Nickel Reduction Unit 355,672 5,954,622 198 208 12 

Phosphate Rock Silos 355,799 5,954,556 44 127 38 

Phosphoric Acid unit 355,775 5,954,534 24 26 34 

Phosphoric Acid unit 355,769 5,954,523 106 119 20 



  

 Agrium Fort Saskatchewan Nitrogen Operations 

 Air Quality Assessment for Approval Renewal 

 June 2017 

  

 Page 8 16-00595-00 

Table 4.3 Building Information Used to Evaluate Downwash (continued) 

Building 

Southwest Corner UTM 

NAD 83 Zone 12 Length 

(m) 

Width 

(m) 
Height (m) 

Easting (m) Northing (m) 

Sherritt International Fort Saskatchewan Operation (continued) 

Phosphate Granulation Unit 355,742 5,954,477 88 131 19 

Rail Loadout Track #4 355,756 5,954,426 33 84 16 

Phosphate Blending Building 355,727 5,954,452 53 49 20 

Urea Bagging Building 355,662 5,954,505 39 194 23 

Urea Storage Shed  355,575 5,954,544 280 100 18 

Ammonium Sulphate Storage  355,560 5,954,597 443 120 21 

Ammonium Sulphate Plant 355,533 5,954,593 69 132 15 

Urea Unit 1 355,530 5,954,567 65 60 35 

Urea Unit 2 355,521 5,954,572 35 60 18 

Powerhouse 1 355,609 5,954,718 59 64 12 

Powerhouse 2 355,549 5,954,719 185 135 17 

Powerhouse 3 355,580 5,954,739 40 40 10 

Gas Reform Unit 355,441 5,954,772 236 234 10 

Ammonia Unit 1 355,445 5,954,860 373 121 8.7 

Ammonia Unit 2 355,534 5,954,826 64 32 20 

Ammonia Refrigeration Building 355,443 5,954,918 24 61 4.2 

Ammonia Recovery Building 355,561 5,954,837 51 43 7.4 

Storage Building  355,264 5,954,721 437 315 7.5 

402C 355,391 5,954,688 162 154 6.1 

Sherritt Analytical Building 355,380 5,954,655 149 114 3.0 

Phosphate Storage Dome 355,680 5,954,438 237 239 21 

Urea Unit 355,534 5,954,555 43 42 42 

Umicore Canada Inc. 

Lot 40 Building 355,491 5,954,727 72 51 9.8 

Oerlikon Metco (Canada) Inc. 

Lot 47 Block 1 Building 355,391 5,954,688 48 45 6.1 
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Table 4.3 Building Information Used to Evaluate Downwash (continued) 

Tank 

Centre UTM 

NAD 83 Zone 12 
Diameter 

(m) 

Height 

(m) 
Easting (m) Northing (m) 

Agrium Inc., Fort Saskatchewan Nitrogen Operations 

Ammonia Storage Tank #2 (ST2)  355,286 5,955,028 62 31 

Sherritt International Fort Saskatchewan Operation 

Ammonia Storage Tank #1 (ST1)  355,380 5,954,958 47 14 

Fertilizer storage dome 355,680 5,954,438 71 21 

Besides using the NPRI reports to obtain emissions information for industrial facilities located in the 

study area, the NPRI database was also used to ensure all industrial facilities located within the study 

area were considered in the model.  Only the industrial facilities that operate under an EPEA 

approval and report to NPRI were included in the model.  A map showing the locations of all 

included facilities within the study area relative to the FNO is presented in Figure 4.2.  A complete 

listing of modelled regional industrial sources is presented in Appendix A.



  

 Agrium Fort Saskatchewan Nitrogen Operations 

 Air Quality Assessment for Approval Renewal 

 June 2017 

  

 Page 10 16-00595-00 

Table 4.4 Summary of Regional Facilities Included in Model 

Company Project 
NOX 

(t/d) 

PM2.5 

(t/d) 

CO 

(t/d) 
NH3  

(t/d) 

Air Liquide Scotford Generation 0.73 0.02 0.36 0.00 

Air Products Ltd. Edmonton Hydrogen Facility 1.0 0.1 13 0.00 

Alberta Capital Region Wastewater Commission Treatment Plant 0.00 0.01 0.00 0.00 

ATCO Midstream Ft Sask Sour Gas Plant 0.02 1.3E-03 3.0E-03 0.00 

Aux Sable Canada Ltd. Heartland Offgas Project 0.18 0.01 0.15 0.00 

Aux Sable Canada Ltd. New Offgas Project 2.2 0.15 1.8 0.00 

BP Canada Fort Saskatchewan Fractionation 0.32 7.1E-03 0.28 0.00 

Bunge Canada Fort Sask Oilseed Processing Plant 0.35 0.08 0.00 0.00 

Chemtrade Logistics Inc. Sulphides Plant 5.0E-03 2.0E-04 4.1E-03 0.00 

Dow Chemical Canada ULC Western Canada Operations 6.1 0.14 4.2 0.00 

Gulf Chemicals Catalyst Processing Facility 0.00 0.03 0.40 0.00 

Hexion Specialty Chemicals Canada Hexion Sturgeon 0.23 0.04 0.19 0.00 

Keyera Corporation Fort Saskatchewan Sour Gas Plant 0.84 0.03 0.35 0.00 

Oerlikon Metco Fort Saskatchewan Plant 0.00 1.3E-03 0.00 0.06 

Pembina Pipeline Corporation Redwater Storage and Fractionation Facility 0.48 0.05 0.29 0.00 

Praxair Air Separation/CO2 plant 4.9E-03 1.4E-04 0.00 0.00 

Prospec Chemical Sturgeon Plant 4.0E-03 0.00 0.06 0.00 

Sasol Canada Gas-to-Liquids Project 6.2 0.58 7.7 0.00 

Shell Canada Products Scotford Chemical 1.4 0.20 1.0 0.00 

Shell Canada Products Scotford Refinery 2.9 0.15 1.7 0.00 

Shell Canada Products Scotford Upgrader Base 7.7 0.53 5.5 0.00 

Shell Canada Products Scotford Upgrader Expansion 4.3 0.25 3.3 0.00 

Sherritt Fort Saskatchewan Fertilizer Plant 4.6 0.03 0.61 0.65 

TransAlta Fort Sask Cogeneration 0.36 0.05 0.27 0.00 

TransCanada Redwater Cogeneration 0.82 0.02 0.07 0.00 

Umicore Cobalt and Specialty Materials Production  0.00 1.9E-03 0.00 0.03 

Williams Redwater Olefins Facility De-ethanizer 0.03 1.7E-03 0.02 0.00 

Total 41 2.5 41 0.74 
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Figure 4.1 Buildings and Structures Considered for Downwash Effects
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5.0 DISPERSION MODELLING APPROACH 

5.1 Study Area 

The southwestern corner of the computational domain (study area) is at UTM 343.519 km E and 

5942.733 km N.  The northeastern corner is at 367.519 km E, 5966.733 km N.  The size of the study area 

is 24 km x 24 km. 

This study area was designed to meet the AEP recommendation that the predicted FNO-only 

concentration at the edge of the study area will be no more than 10% of the AAAQO, or the ambient 

background, whichever is greater (AEP 2013b). 

5.2 Model Parameters 

The CALMET (version 6.5.0) and CALPUFF (version 7.2.1) models were used for the air quality 

assessment, as recommended by AEP for refined regulatory air quality assessments (AEP, 2013b).  

CALPUFF is an advanced non-steady-state meteorological and air quality modelling system 

consisting of three components:  CALMET, CALPUFF, and CALPOST.  CALMET is a diagnostic three 

dimensional meteorological model, CALPUFF is an air quality dispersion model and CALPOST is a 

post processing package. 

The CALPUFF receptor grids described below were considered in this assessment as per AEP 

guidance (AEP, 2013b).  The model origin (UTM Coordinate 355519 m east, 5954733 m north, NAD 83, 

Zone 12) was centred on majority of emission sources within the Integrated Site, which is clustered 

near the southwest corner of the site.  Receptor grids were set according to the following spacing: 

 Grid A = 24 x 24 km, 1 km spacing, centred on the model origin; 

 Grid B = 10 x 10 km, 500 m spacing, centred on the model origin; 

 Grid C = 4 x 4 km, 250 m spacing, centred on the model origin; 

 Grid D = 2 x 2 km, 50 m spacing, centred on the model origin;  

 Grid E = 20 m spacing along the Integrated Site boundary and in the area of maximum impact. 

Figure 5.1 shows the receptor grid used in the assessment  
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Figure 5.1 Modelling Receptor Grid
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5.3 Meteorological Data for Refined Modelling Study 

The size of the CALMET modelling domain is 80 km west to east and 80 km north to south.  The UTM 

coordinates (NAD 83, Zone 12) for the modelling domain range from 310 to 390 km easting, and 5, 920 

to 6,000 km northing (latitude 53.4° to 54.1° and longitude 112.7° to 113.9°).  Horizontal grid cells 

measuring 1 km by 1 km were adopted for the modelling.  

Five years (2002 to 2006) of the MM5 regional meteorological dataset provided by AEP were used as 

the meteorological data source along with surface data from the Fort Saskatchewan station. 

Terrain data were obtained from Canadian Digital Elevation Data (1 arc second or roughly 30 m) 

found on the Canadian Council on Geomatics GeoBase website (Geobase 2016).  The terrain heights 

for meteorological grid points, receptors, and sources are processed through pre-processor program.  

To determine meteorological parameters in the boundary layer, the CALMET model requires a 

physical description of the ground surface.  The geophysical parameters used for this assessment 

include land use category, terrain elevation, roughness length, albedo, Bowen ratio, surface heat flux 

parameter, anthropogenic heat flux and leaf area index (LAI).  Values for all geophysical parameters 

except land use category and elevation were determined for the following periods: 

 Winter – January 1 to March 31 and November 15 to December 31; 

 Spring – April 1 to June 14; 

 Summer – June 15 to August 31; and 

 Fall – September 1 to November 14. 

5.4 Background Concentrations 

According to AEP guidance (AEP, 2013b), appropriate concentrations due to natural sources, and 

unidentified, possibly distant sources are to be used as background, and added to predicted values 

from the modelling of the FNO and nearby industrial sources.   

The Gibbons air quality monitoring station, which is located 14 km northwest of the FNO, was chosen 

to be the source of ambient background concentrations for NOX, NO2 and PM2.5 in this assessment.  

Although there were other monitoring stations located closer to the FNO (such as the Ross Creek 

station), it was determined Gibbons was the only station within the study area free of influence from 

the other industrial facilities that are already explicitly included in the modelling, thus avoiding the 

double-counting of air quality impacts. 

The Gibbons station does not monitor CO or NH3 and thus the Fort Saskatchewan station, located 3.5 

km to the southwest of the FNO and the closest station which monitors both compounds, was used as 
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the source for background concentrations of CO or NH3.  The Gibbons station began air monitoring in 

February 2016, so only one year of measurements (February 2016 to January 2017) was available as 

the basis of background concentrations.  For the Fort Saskatchewan station, background 

concentrations were calculated from the measurements collected from the two most recent full 

calendar years (2015 through 2016), shown in Table 5.1. 

As per AEP guidance (2013b), the top 10% of the monitoring data were disregarded and maximum 

concentrations calculated with the reduced data set were used as background.  All data sets were 

quality checked for at least 75% completeness and missing data were not included in the calculations. 

Table 5.1 Background Concentrations Used in the Modelling Assessment (µg/m3) 

Parameter 

Averaging Period (µg/m3) 

Monitoring Station 1-hour 
8-hour 24-hour 30-day Annual 

90th Percentile 

NOx  31 - - - 9.3 Gibbons(a) 

NO2  25 - - - 7.7 Gibbons(a) 

CO  344 344 - - - Fort Saskatchewan(b) 

PM2.5  12 - 9.4 - 4.9 Gibbons(a) 

NH3  2.8 - - - - Fort Saskatchewan(b) 

(a) Data source: February 1, 2016 – January 31, 2017 monitoring data, AEP (2017a) 
(b) Data source: : January 1, 2015 – December 31, 2016 monitoring data, AEP (2017a) 

-  Not assessed as the specified averaging period is not relevant for this study 

6.0 DISPERSION MODEL PREDICTIONS  – TYPICAL OPERATING CONDITIONS 

Dispersion model predictions of NO2, NH3, PM2.5, and CO for the FNO operating under typical 

operating conditions are summarized in this section.  The overall predicted maximum ground-level 

concentration at the maximum point of impingement (MPOI) for the five years of the meteorological 

dataset is provided, as well as maximum predictions along the Integrated Site boundary.  Results are 

also presented in the form of concentration contours (isopleths).  The assessment is conducted using 

two emission scenarios: 

1. The FNO-Only Case, includes the existing stack and fugitive sources at the FNO. 

2. The Application Case, comprises all industrial emission sources located within the study area, 

including background concentrations plus the FNO-Only Case. 
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6.1 Nitrogen Dioxide (NO2)  

The CALPUFF modelling predictions of ground-level concentrations of NO2 are summarized in 

Table 6.1 and compared against relevant AAAQOs.  The table shows both the 99.9th percentile one-

hour and the average annual predictions at the MPOI and along the Integrated Site boundary.  Also, 

in accordance with AEP (2013b), both sets of NO2 concentrations as calculated from the ozone limiting 

method (OLM) and the total conversion method (TCM), with the latter being equivalent to NOX 

concentrations, are presented.  

The predictions from the CALPUFF modelling indicate no exceedances of the AAAQOs for either 

averaging period when the OLM is used to convert NOx predictions to NO2.   

Predictions of NO2 (obtained by OLM) based on 99.9th percentile hourly and average annual 

averaging periods are also presented in the form of NO2 concentration isopleths for the Application 

case in Figures 6.1 to 6.2, respectively.  The figures show that the hourly and annual NO2 MPOIs for 

the Application Case are predicted to occur near an existing industrial facility located 5 km northeast 

of the FNO.  All predictions shown in the isopleth figures include the background concentrations 

summarized in Table 5.1. 

Table 6.1 Summary of Predicted Nitrogen Dioxide Ground-Level Concentrations Under 

Typical Operations 

NO2  
Background(a)   

(µg/m3) 

FNO Only 

(µg/m3) 

Application Case(b) 

(µg/m3) 

AAAQO(c)  

(µg/m3) 

99.9% 1-h NOx Concentration (equivalent to NO2 using TCM) 

Overall Maximum (MPOI) 31 130 912 N/A 

Maximum at Integrated Site Boundary 31 130 722 N/A 

99.9% 1-h NO2 Concentration (Conversion to NO2 using OLM) 

Overall Maximum (MPOI) 25 92 191 300 

Maximum at Integrated Site Boundary 25 92 154 300 

Annual NOx Concentration (equivalent to NO2 using TCM) 

Overall Maximum (MPOI) 9.3 3.3 60 N/A 

Maximum at Integrated Site Boundary 9.3 3.3 54 N/A 

Annual NO2 Concentration (Conversion to NO2 using OLM) 

Overall Maximum (MPOI) 7.7 3.2 29 45 

Maximum at Integrated Site Boundary 7.7 3.2 27 45 

(a) Gibbons, February 1, 2016 to January 31, 2017 monitoring data, AEP (2017a) 

(b) Background included in prediction 

(c) Source: AEP (2016) 
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6.2 Ammonia (NH3) 

The CALPUFF modelling predictions for NH3 are summarized in Table 6.2.  Concentration contours 

for the 9th highest hourly predictions is presented in Figure 6.3 for the Application Case.  The key 

result is that the model predicts no NH3 exceedances of the AAAQO.  All predictions are within 32% 

of the objective value and the MPOIs were predicted to occur along the western boundary of the 

Integrated Site (Figure 6.3). 

Table 6.2 Summary of Predicted Ammonia Concentrations Under Typical Operations 

NH3  
Background(a) 

(µg/m3) 

FNO Only 

(µg/m3) 

Application Case(b) 

(µg/m3) 

AAAQO(c) 

(µg/m3) 

99.9% 1-h Concentration 

Overall Maximum (MPOI) 2.8 409 436 1,400 

Maximum at Integrated Site Boundary 2.8 406 435 1,400 

(a) Fort Saskatchewan 2015 to 2016, inclusive, AEP (2017a) 

(b) Background included in prediction 

(c) Source: AEP (2016) 

6.3 Fine Particulate Matter (< 2.5 µm) 

The CALPUFF modelling predictions for PM2.5 are summarized in Table 6.3 and the contours for each 

averaging period - 9th highest hourly, maximum daily, 8th highest daily and annual average - are 

shown in Figures 6.4 to 6.7, respectively.  It can be seen in Table 6.3 that exceedances are predicted for 

all averaging periods.  Exceedances occur near an existing industrial facility located less than 2 km 

northeast of the FNO.  Such exceedances are predicted to occur 6% and 23% of the time for the 9th 

highest hourly and maximum daily average periods, respectively.  The modelling results also show 

that no exceedances are predicted along the Integrated Site boundary and the contribution of the FNO 

to these exceedances is negligible. 

6.4 Carbon Monoxide (CO)  

CALPUFF modelling predictions for CO are summarized in Table 6.4.  The contours of predicted CO 

concentrations for the Application Scenario for the 9th highest 1-hour and maximum 8-hour average 

periods are presented in Figures 6.8 and 6.9, respectively.  

The model predicted no CO exceedances of the AAAQOs.  Both the hourly and 8-hour averages were 

well below the AAAQOs of 15,000 µg/m3 and 6,000 µg/m3, respectively.  The ambient background 

concentrations contributed around 30% to the overall CO predictions for the Application Scenario.  

For both averaging periods, the MPOIs occurred 5 km northeast of the FNO. 
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Table 6.3 Summary of Predicted PM2.5 Concentrations Under Typical Operations                                              

PM2.5   
Background(a) 

(µg/m3) 

FNO Only 

(µg/m3) 

Application(b) 

Case (µg/m3) 

CAAQS(c) 

(µg/m3) 

AAAQO(d) 

(µg/m3) 

99.9% 1-h Concentration 

Overall Maximum (MPOI) 12 1.7 343 N/A 80(e) 

Maximum at Integrated Site Boundary 12 1.7 34 N/A 80(e) 

Maximum 24-h Concentration 

Overall Maximum (MPOI) 9.4 0.78 259 N/A 30 

Maximum at Integrated Site Boundary 9.4 0.78 22 N/A 30 

98% 24-h Concentration 

Overall Maximum (MPOI) 9.4 0.40 121 28 N/A 

Maximum at Integrated Site Boundary 9.4 0.40 16 28 N/A 

Annual Concentration 

Overall Maximum (MPOI) 4.9 0.04 22 N/A 10 

Maximum at Integrated Site Boundary 4.9 0.04 5.9 N/A 10 

(a) Gibbons, February 1, 2016 to January 31, 2017 monitoring data, AEP (2017a) 

(b) Background included in prediction 
(c) Source: CCME (2012) 
(d) Source: AEP (2016) 
(e) Guideline value, not a regulatory compliance objective. 

Table 6.4 Summary of Predicted Carbon Monoxide Concentrations Under Typical Operations 

CO   
Background(a)  

(µg/m3) 

FNO Only 

(µg/m3) 

Application(b)  

Case (µg/m3) 
AAAQO(c) (µg/m3) 

99.9% 1-h Concentration 

Overall Maximum (MPOI) 344 60 1,054 15,000 

Maximum at Integrated Site Boundary 344 59 474 15,000 

Maximum 8-h Concentration 

Overall Maximum (MPOI) 344 49 957 6,000 

Maximum at Integrated Site Boundary 344 49 465 6,000 

(a) Fort Saskatchewan 2015 to 2016, inclusive, AEP (2017a) 

(b) Background included in prediction 

(c) Source: AEP (2016) 
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AGRIUM FORT SASKATCHEWAN NITROGEN
OP ERATIONS 

LABEL NAME LABEL NAME
1 Air Liquide-Scotford Facility 14 Oerlikon M etco-Fort Saskatchewan Plant

2 Air Products Ltd.-Hydrogen Facility 15 Pembina Pipeline Corporation-Redwater Storage and Fractionation Facility

3 Alberta Capital Region Wastewater Commission-Treatment Plant 16 Praxair-Air Separation/CO2 plant

4 ATCO M idstream-Fort Saskatchewan Ethane Extraction Plant 17 Prospec Chemical-Sturgeon Plant

5 Aux Sable Canada Ltd.-Heartland Offgas Pro ject 18 Sasol Canada - Gas to  Liquids Pro ject

6 Aux Sable Canada Ltd.-New Offgas Pro ject 19 Shell Canada Products-Scotford Chemical Facility

7 BP Canada-Fort Saskatchewan Fractionation and Storage Facility 20 Shell Canada Products-Scotford Refinery

8 Bunge Canada-Fort Sask Oilseed Processing Plant 21 Shell Canada Products-Scotford Upgrader

9 Chemtrades-Sulphides Plant 22 Sherritt Fort Saskatchewan Fertilizer P lant

10 Dow Chemical Canada ULC-Western Canada Operations 23 TransAlta Corp.-Fort Saskatchewan Cogeneration Plant

11 Gulf Chemical & M etallurgical Corp.-Catalyst Processing Facility 24 TransCanada Pipelines-Redwater Cogeneration

12 Hexion Specialty Chemicals Canada Inc.-Hexion Sturgeon 25 Umicore Fort Saskatchewan-Cobalt and Specialty M aterials Production Plant

13 Keyera Corporation-Fort Saskatchewan Fractionation and Storage Facility 26 Williams Energy-Redwater Fractionation & Storage Plant

REGIONAL INDUSTRIAL FACILITY LIST
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Disclaimer: This figure was derived from multiple data sources and while we make every effort to assure its accuracy, Millennium EMS Solutions Ltd. disclaims any representation or warranty and assumes no liability either for any errors, omission or inaccuracies that may occur.
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AGRIUM FORT SASKATCHEWAN NITROGEN
OP ERATIONS 

LABEL NAME LABEL NAME
1 Air Liquide-Scotford Facility 14 Oerlikon M etco-Fort Saskatchewan Plant

2 Air Products Ltd.-Hydrogen Facility 15 Pembina Pipeline Corporation-Redwater Storage and Fractionation Facility

3 Alberta Capital Region Wastewater Commission-Treatment Plant 16 Praxair-Air Separation/CO2 plant

4 ATCO M idstream-Fort Saskatchewan Ethane Extraction Plant 17 Prospec Chemical-Sturgeon Plant

5 Aux Sable Canada Ltd.-Heartland Offgas Pro ject 18 Sasol Canada - Gas to  Liquids Pro ject

6 Aux Sable Canada Ltd.-New Offgas Pro ject 19 Shell Canada Products-Scotford Chemical Facility

7 BP Canada-Fort Saskatchewan Fractionation and Storage Facility 20 Shell Canada Products-Scotford Refinery

8 Bunge Canada-Fort Sask Oilseed Processing Plant 21 Shell Canada Products-Scotford Upgrader

9 Chemtrades-Sulphides Plant 22 Sherritt Fort Saskatchewan Fertilizer P lant

10 Dow Chemical Canada ULC-Western Canada Operations 23 TransAlta Corp.-Fort Saskatchewan Cogeneration Plant

11 Gulf Chemical & M etallurgical Corp.-Catalyst Processing Facility 24 TransCanada Pipelines-Redwater Cogeneration

12 Hexion Specialty Chemicals Canada Inc.-Hexion Sturgeon 25 Umicore Fort Saskatchewan-Cobalt and Specialty M aterials Production Plant

13 Keyera Corporation-Fort Saskatchewan Fractionation and Storage Facility 26 Williams Energy-Redwater Fractionation & Storage Plant

REGIONAL INDUSTRIAL FACILITY LIST
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Disclaimer: This figure was derived from multiple data sources and while we make every effort to assure its accuracy, Millennium EMS Solutions Ltd. disclaims any representation or warranty and assumes no liability either for any errors, omission or inaccuracies that may occur.
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P REDICTED MAXIMUM DAILY  P M2.5 
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AGRIUM FORT SASKATCHEWAN NITROGEN
OP ERATIONS 

LABEL NAME LABEL NAME
1 Air Liquide-Scotford Facility 14 Oerlikon M etco-Fort Saskatchewan Plant

2 Air Products Ltd.-Hydrogen Facility 15 Pembina Pipeline Corporation-Redwater Storage and Fractionation Facility

3 Alberta Capital Region Wastewater Commission-Treatment Plant 16 Praxair-Air Separation/CO2 plant

4 ATCO M idstream-Fort Saskatchewan Ethane Extraction Plant 17 Prospec Chemical-Sturgeon Plant

5 Aux Sable Canada Ltd.-Heartland Offgas Pro ject 18 Sasol Canada - Gas to  Liquids Pro ject

6 Aux Sable Canada Ltd.-New Offgas Pro ject 19 Shell Canada Products-Scotford Chemical Facility

7 BP Canada-Fort Saskatchewan Fractionation and Storage Facility 20 Shell Canada Products-Scotford Refinery

8 Bunge Canada-Fort Sask Oilseed Processing Plant 21 Shell Canada Products-Scotford Upgrader

9 Chemtrades-Sulphides Plant 22 Sherritt Fort Saskatchewan Fertilizer P lant

10 Dow Chemical Canada ULC-Western Canada Operations 23 TransAlta Corp.-Fort Saskatchewan Cogeneration Plant

11 Gulf Chemical & M etallurgical Corp.-Catalyst Processing Facility 24 TransCanada Pipelines-Redwater Cogeneration

12 Hexion Specialty Chemicals Canada Inc.-Hexion Sturgeon 25 Umicore Fort Saskatchewan-Cobalt and Specialty M aterials Production Plant

13 Keyera Corporation-Fort Saskatchewan Fractionation and Storage Facility 26 Williams Energy-Redwater Fractionation & Storage Plant

REGIONAL INDUSTRIAL FACILITY LIST
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Disclaimer: This figure was derived from multiple data sources and while we make every effort to assure its accuracy, Millennium EMS Solutions Ltd. disclaims any representation or warranty and assumes no liability either for any errors, omission or inaccuracies that may occur.
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P REDICTED 8th  HIGHEST DAILY P M2.5 
CONCENTRATIONS (μg /m 3) - AP P LICATION
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AGRIUM FORT SASKATCHEWAN NITROGEN
OP ERATIONS 

LABEL NAME LABEL NAME
1 Air Liquide-Scotford Facility 14 Oerlikon M etco-Fort Saskatchewan Plant

2 Air Products Ltd.-Hydrogen Facility 15 Pembina Pipeline Corporation-Redwater Storage and Fractionation Facility

3 Alberta Capital Region Wastewater Commission-Treatment Plant 16 Praxair-Air Separation/CO2 plant

4 ATCO M idstream-Fort Saskatchewan Ethane Extraction Plant 17 Prospec Chemical-Sturgeon Plant

5 Aux Sable Canada Ltd.-Heartland Offgas Pro ject 18 Sasol Canada - Gas to  Liquids Pro ject

6 Aux Sable Canada Ltd.-New Offgas Pro ject 19 Shell Canada Products-Scotford Chemical Facility

7 BP Canada-Fort Saskatchewan Fractionation and Storage Facility 20 Shell Canada Products-Scotford Refinery

8 Bunge Canada-Fort Sask Oilseed Processing Plant 21 Shell Canada Products-Scotford Upgrader

9 Chemtrades-Sulphides Plant 22 Sherritt Fort Saskatchewan Fertilizer P lant

10 Dow Chemical Canada ULC-Western Canada Operations 23 TransAlta Corp.-Fort Saskatchewan Cogeneration Plant

11 Gulf Chemical & M etallurgical Corp.-Catalyst Processing Facility 24 TransCanada Pipelines-Redwater Cogeneration

12 Hexion Specialty Chemicals Canada Inc.-Hexion Sturgeon 25 Umicore Fort Saskatchewan-Cobalt and Specialty M aterials Production Plant

13 Keyera Corporation-Fort Saskatchewan Fractionation and Storage Facility 26 Williams Energy-Redwater Fractionation & Storage Plant
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Disclaimer: This figure was derived from multiple data sources and while we make every effort to assure its accuracy, Millennium EMS Solutions Ltd. disclaims any representation or warranty and assumes no liability either for any errors, omission or inaccuracies that may occur.
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P REDICTED MAXIMUM ANNUAL P M2.5 
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AGRIUM FORT SASKATCHEWAN NITROGEN
OP ERATIONS

LABEL NAME LABEL NAME
1 Air Liquide-Scotford Facility 14 Oerlikon M etco-Fort Saskatchewan Plant

2 Air Products Ltd.-Hydrogen Facility 15 Pembina Pipeline Corporation-Redwater Storage and Fractionation Facility

3 Alberta Capital Region Wastewater Commission-Treatment Plant 16 Praxair-Air Separation/CO2 plant

4 ATCO M idstream-Fort Saskatchewan Ethane Extraction Plant 17 Prospec Chemical-Sturgeon Plant

5 Aux Sable Canada Ltd.-Heartland Offgas Pro ject 18 Sasol Canada - Gas to  Liquids Pro ject

6 Aux Sable Canada Ltd.-New Offgas Pro ject 19 Shell Canada Products-Scotford Chemical Facility

7 BP Canada-Fort Saskatchewan Fractionation and Storage Facility 20 Shell Canada Products-Scotford Refinery

8 Bunge Canada-Fort Sask Oilseed Processing Plant 21 Shell Canada Products-Scotford Upgrader

9 Chemtrades-Sulphides Plant 22 Sherritt Fort Saskatchewan Fertilizer P lant

10 Dow Chemical Canada ULC-Western Canada Operations 23 TransAlta Corp.-Fort Saskatchewan Cogeneration Plant

11 Gulf Chemical & M etallurgical Corp.-Catalyst Processing Facility 24 TransCanada Pipelines-Redwater Cogeneration

12 Hexion Specialty Chemicals Canada Inc.-Hexion Sturgeon 25 Umicore Fort Saskatchewan-Cobalt and Specialty M aterials Production Plant

13 Keyera Corporation-Fort Saskatchewan Fractionation and Storage Facility 26 Williams Energy-Redwater Fractionation & Storage Plant
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Disclaimer: This figure was derived from multiple data sources and while we make every effort to assure its accuracy, Millennium EMS Solutions Ltd. disclaims any representation or warranty and assumes no liability either for any errors, omission or inaccuracies that may occur.
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AGRIUM FORT SASKATCHEWAN NITROGEN
OP ERATIONS

LABEL NAME LABEL NAME
1 Air Liquide-Scotford Facility 14 Oerlikon M etco-Fort Saskatchewan Plant

2 Air Products Ltd.-Hydrogen Facility 15 Pembina Pipeline Corporation-Redwater Storage and Fractionation Facility

3 Alberta Capital Region Wastewater Commission-Treatment Plant 16 Praxair-Air Separation/CO2 plant

4 ATCO M idstream-Fort Saskatchewan Ethane Extraction Plant 17 Prospec Chemical-Sturgeon Plant

5 Aux Sable Canada Ltd.-Heartland Offgas Pro ject 18 Sasol Canada - Gas to  Liquids Pro ject

6 Aux Sable Canada Ltd.-New Offgas Pro ject 19 Shell Canada Products-Scotford Chemical Facility

7 BP Canada-Fort Saskatchewan Fractionation and Storage Facility 20 Shell Canada Products-Scotford Refinery

8 Bunge Canada-Fort Sask Oilseed Processing Plant 21 Shell Canada Products-Scotford Upgrader

9 Chemtrades-Sulphides Plant 22 Sherritt Fort Saskatchewan Fertilizer P lant

10 Dow Chemical Canada ULC-Western Canada Operations 23 TransAlta Corp.-Fort Saskatchewan Cogeneration Plant

11 Gulf Chemical & M etallurgical Corp.-Catalyst Processing Facility 24 TransCanada Pipelines-Redwater Cogeneration

12 Hexion Specialty Chemicals Canada Inc.-Hexion Sturgeon 25 Umicore Fort Saskatchewan-Cobalt and Specialty M aterials Production Plant

13 Keyera Corporation-Fort Saskatchewan Fractionation and Storage Facility 26 Williams Energy-Redwater Fractionation & Storage Plant
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Disclaimer: This figure was derived from multiple data sources and while we make every effort to assure its accuracy, Millennium EMS Solutions Ltd. disclaims any representation or warranty and assumes no liability either for any errors, omission or inaccuracies that may occur.
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7.0 COMPARISON OF MODEL PREDICTIONS WITH OBSERVATION DATA 

To investigate the performance of the air dispersion model, model predictions from the Typical 

Operations scenario were compared to observations at three air quality monitoring stations within the 

Fort Air Partnership (FAP) air monitoring network.  Ross Creek was chosen as one of the stations 

used in the comparison (for NO2 and NH3 only) as it is located nearest to the FNO (approximately one 

kilometre to the southwest).  However, since the Ross Creek station does not monitor for CO or PM2.5, 

the Fort Saskatchewan station, located roughly 3.5 km to the southwest of the FNO, was also used as 

a basis of comparison.  Observations from Gibbons was also compared to model predictions since 

those observations were a source of ambient background concentrations in the modelling.   Table 7.1 

shows the comparison of the Application Case model concentrations predicted at the Ross Creek, Fort 

Saskatchewan and Gibbons air quality monitoring stations with the corresponding observations 

collected for the 2016 calendar year at the same stations. 

It should be noted that any comparisons with model predictions are likely fraught with uncertainty 

since the meteorological data used in the modelling are from 2002 through 2006 but model 

predictions are being compared against observations from 2016.  Still, it can be seen in Table 7.1 that 

there is generally good agreement between model predictions and observations for NO2 at all sites 

except at Ross Creek where the model over-predicts NO2 impacts.  Model predictions also compare 

better with longer averaging periods than for shorter averaging periods.  This is a result of short 

duration predictions being subject to temporary upset or emergency emission release events at nearby 

industrial facilities that would not be accounted for in the emission inputs for the model. 

The comparisons also show the model overpredicting NH3 impacts compared to observations.  This is 

an indication that the regional emissions inventory for NH3 used in the modelling may be too 

conservative, as the inventory may include intermittent sources or sources that are approved but not 

yet constructed.  Some of the sources in the regional emissions inventory may also be based on plants 

operating at maximum capacity when in reality, the plants may only be operating at a fraction of that 

capacity.  Finally, ammonia emitted into the atmosphere may react with the sulphuric and nitric acids 

in the air to form fine particles (ammonium bisulphate and ammonium nitrates), thus reducing the 

concentration of free ammonia in the atmosphere.  

The model also shows that the model under-predicts CO and PM2.5 compared to observations.  One 

potential reason for this is that the observations were collected during 2016, the same year as the 

wildfires at Fort McMurray, which would have resulted in spikes in CO and PM2.5 observations 

under certain wind directions on a small number of days. Events such as wildfires are not accounted 

for in model inputs. 
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Table 7.1 Comparison of Modelling Predictions with Observations (µg/m3) 

Contaminant 
Application Case – Typical 

Operating Conditions  
Ross Creek Station(a) AAAQO(b) CAAQS(c) 

1-hr Maximum 99.9th % Maximum 99.9th %  

NO2  286 (OLM) 134 (OLM) 86 80 300 N/A 

NH3 265 216 0.70 0.70 1,400 N/A 

Annual Maximum Maximum  

NO2 14 (OLM) 8.7 45 N/A 

 

Contaminant 
Application Case – Typical 

Operating Conditions  
Ft. Saskatchewan Station (a) AAAQO(b) CAAQS(c) 

1-hr Maximum 99.9th % Maximum 99.9th %   

NO2 118 109 89 86 300 N/A 

PM2.5 40 27 245 72 80 N/A 

NH3 135 112 52 29 1,400 N/A 

CO 467 417 1,260 916 15,000 N/A 

8-hour Maximum Maximum  

CO 406 344 6,000 N/A 

24-hr Maximum 98th % Maximum 98th %  

PM2.5 17 12 13 10 30 28 

Annual Maximum Maximum  

NO2 9.9 12 45 N/A 

PM2.5 5.2 5.4 N/A 10 

 

Contaminant 
Application Case – Typical 

Operating Conditions  
Gibbons Station (a) AAAQO(b) CAAQS(c) 

1-hr Maximum 99.9th % Maximum 99.9th %   

NO2 93 (OLM) 78 (OLM) 92 82 300 N/A 

PM2.5 41 25 224 62 80 N/A 

24-hr Maximum 98th % Maximum 98th %   

PM2.5 15 12 9.4 8.6 30 28 

Annual Maximum Maximum   

NO2 11 (OLM) 7.7 45 N/A 

PM2.5 5.2 4.9 N/A 10 

(a) Data source: 2016 monitoring data, AEP (2017a)  
 (c) Source: AEP (2016) 
(d) Source: CCME (2012) 
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8.0 DISPERSION MODEL PREDICTIONS - LICENCED LIMITS OPERATING CONDITIONS 

As part of the terms and conditions and requirements attached to Agrium’s Environmental Protection 

and Enhancement Act (EPEA) permit to operate the FNO, a set of emission limits for particulates and 

ammonia have been specified for the urea stack.  The stack and emission parameters associated with 

these licenced emission limits are shown in Table 8.1.  It was assumed the other sources in this 

scenario (i.e. FNO fugitive emissions and regional industrial sources) were operating normally, as per 

Table 4.2 and Appendix A. 

Table 8.1 Stack and Emission Parameters - Licenced Emission Limits at the FNO 

Source 

Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing NOx NH3 PM2.5 CO 

Ammonia Primary 

Reformer Stack 
355,209 5,955,267 36.6 3.4 4.2 351 1.4 0.0 0.01 0.63 

Urea Stack 355,269 5,955,112 67.1 2.7 18.6 324 4.2E-03 2.9 8.8E-03 3.5E-03 

Package Boiler Flue 

Gas Stack 
355,217 5,955,190 30.2 1.5 10.6 503 0.10 0.0 1.8E-03 0.08 

TOTAL From All Stack Sources 1.5 2.9 0.02 0.72 

Tables 8.2 and 8.3 summarize the results from the modelling of the Licenced Limits Scenario.  Only 

the results of averaging periods for which there exists AEP or CCME guidelines and objectives with 

licenced limits are shown in the tables.  Also, only the substances that have emission limits attached to 

them (particulates and ammonia) are presented here as predictions for the remaining substance (NO2 

and CO) will be identical to those in the Typical Operations Scenario.  

All FNO-only predictions for the Licenced Limits Scenario are well under relevant air quality 

guidelines and objectives.  Similar to the Typical Operations scenario, PM2.5 predictions for the 

Application Case are predicted to exceed objectives but the contribution of the FNO to these 

exceedences is negligible.    
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Table 8.2 Summary of Predicted Ammonia Concentrations for Licenced Limits Scenario 

NH3  
Background(a) 

(µg/m3) 

FNO Only 

(µg/m3) 

Application 

Case(b) (µg/m3) 

AAAQO(c) 

(µg/m3) 

99.9% 1-h Concentration 

Overall Maximum (MPOI) 2.8 415 460 1,400 

Maximum at Integrated Site Boundary 2.8 412 460 1,400 

(a) Fort Saskatchewan 2015 to 2016, inclusive, AEP (2017a) 
(b) Background included in prediction 
(c) Source: AEP (2016) 

 

 

 

Table 8.3 Summary of Predicted PM2.5 Concentrations for Licenced Limits Scenario 

PM2.5   
Background(a) 

(µg/m3) 

FNO 

Only 

(µg/m3) 

Application(b) 

Case (µg/m3) 

CAAQS(c) 

(µg/m3) 

AAAQO(d) 

(µg/m3) 

99.9% 1-h Concentration 

Overall Maximum (MPOI) 12 1.8 343 N/A 80(e) 

Maximum at Integrated Site Boundary 12 1.8 34 N/A 80(e) 

Maximum 24-h Concentration 

Overall Maximum (MPOI) 9.4 0.82 259 N/A 30 

Maximum at Integrated Site Boundary 9.4 0.82 22 N/A 30 

98% 24-h Concentration 

Overall Maximum (MPOI) 9.4 0.47 121 28 N/A 

Maximum at Integrated Site Boundary 9.4 0.47 16 28 N/A 

Annual Concentration 

Overall Maximum (MPOI) 4.9 0.06 22 N/A 10 

Maximum at Integrated Site Boundary 4.9 0.06 5.9 N/A 10 

(a) Gibbons, February 1, 2016 to January 31, 2017 monitoring data, AEP (2017a) 

(b) Background included in prediction 
(c) Source: CCME (2012) 
(d) Source: AEP (2016) 
(e) Guideline value, not a regulatory compliance objective. 
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9.0 NON-ROUTINE AND UPSET CONDITIONS ASSESSMENT 

A single flaring system is operated at the FNO to combust ammonia vapours from the ammonia 

storage tank in the event of a failure of the refrigeration system, resulting in emissions of both NOX 

and unburned NH3.  It also combusts ammonia vapours vented to the relief valve collection header.  

The worst case emergency flaring scenario was assessed, which would occur should an overpressure 

situation arise in the ammonia storage tank causing the automatic pressure control valve to open.  

Such an overpressure scenario may arise as a result of a power failure for example, and ammonia 

vapours will discharge to the flare system for combustion.  The FNO is also assumed to operate 

normally in this scenario for the purpose of providing a conservative assessment. 

The stack and emission parameters for the worst case non-routine flaring scenario are shown in Table 

9.1.  The composition of the flare streams can be considered 100% ammonia as all the other species 

(N2, CH4 and H2) will collectively make up less than 1% of the volume flared. 

Table 9.2 presents the results of the emergency flaring scenario assessment.  The predictions from the 

CALPUFF modelling indicate no exceedances of the AAAQOs for either NO2 or NH3 for any of the 

regulated averaging periods.  In fact, the model results show that all predictions at the MPOI are 

roughly one third of their AAAQOs.  The results of the dispersion modelling also showed slight 

differences from the modelling results of the Typical Operations scenario.  The 99.9th percentile hourly 

ground-level NO2 concentration for the emergency flaring scenario is 3.7% higher than the 

corresponding NO2 concentration in the Typical Operations scenario, while the 99.9th percentile 

hourly ground-level NH3 concentration is only 0.7% higher.   
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Table 9.1 Stack and Emission Parameters for Emergency Flaring Scenario 

Parameter Wort Case Scenario  

Stack Height (m) 13.7 

Exit Diameter (m) 0.41 

Effective Release Height(a) (m) 19.5 

Exit Velocity (m/s) 7.4 

Pseudo Diameter(b) (m) 2.5 

Pseudo Stack Exit Temperature(a) (◦C) 1000 

Max. Flaring Duration (min.) Assumed continuous to be conservative 

NOX Emission Rate (g/s) 7.0 

NH3 Emission Rate (g/s)  14.0 

Net Heating Value(c) (MJ/m3) 13.28 

Flow Rate(c) (103m3/d) 83.9 

Composition 100% NH3 

(a) Effective release height of plume for CALPUFF modelling. 
(b) Used in modelling to correspond to exit velocity and actual flow rate.  
(c) At 15°C and 101.3 kPa. 

 

Table 9.2 Predicted Ground-Level Concentrations – Emergency Flaring 

Scenario Assessment 

Receptor Location 
Worst Case Scenario    

(µg/m3) 

AAAQO(a) 

(µg/m3) 

NO2 (OLM) 9th Highest Hourly (Conversion to NO2 using OLM) 

Overall Maximum (MPOI) 117 300 

Maximum at Integrated Site Boundary 117 300 

Annual NO2 Concentration (Conversion to NO2 using OLM) 

Overall Maximum (MPOI) 12.8 45 

Maximum at Integrated Site Boundary 12.8 45 

NH3 - 9th Highest Hourly  

Overall Maximum (MPOI) 412 1,400 

Maximum at Integrated Site Boundary 408 1,400 

(a) Source: AEP (2016) 
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10.0 CONCLUSIONS  

The CALPUFF model was used to assess the dispersion of NO2, NH3, PM2.5 and CO emissions 

associated with the operation of the FNO.  The effects of downwash from the buildings located at the 

Integrated Site were considered.  To account for cumulative effects, all industrial sources located 

within 12 km from the FNO were included in the modelling and ambient background measurements 

were added to the model predictions.   

The results of the dispersion modelling showed there were no predicted exceedances of the AAAQOs 

when the FNO was considered by itself.  Exceedances of the hourly, daily and annual PM2.5 AAAQOs 

were predicted in the Application Case but these exceedances were due to the operations of other 

nearby industrial facilities.  The contribution of the FNO to these exceedances was negligible.  

11.0 LIMITATIONS OF LIABILITY AND CLOSURE 

This report has been prepared for the exclusive use of Agrium Inc. and authorised users for specific 

application to the Fort Saskatchewan Nitrogen Operations.  The CALPUFF assessment was conducted 

in accordance with the work scope and generally accepted air quality assessment practices of AEP.  

The air dispersion modelling as presented herein was performed in accordance with generally 

accepted protocols and the current Fort Saskatchewan Nitrogen Operations design.  Given the 

assumptions used herein, the air dispersion modelling is believed to provide a conservative estimate 

of the concentrations of emitted substances in ambient air in the vicinity of the site.  

We thank you for the opportunity to be of assistance to Agrium Inc.  Should you have any questions, 

please contact either of the undersigned at 403.592.6180. 

Yours truly, 

Millennium EMS Solutions Ltd. 

Prepared by: Reviewed by 

 

 

 
 

Mahsa Atyabi, M.Sc., P.Eng. 

Air Quality Engineer 

Yan Wong, PhD., P.Eng. 

Air Sciences Team Lead 



  

 Agrium Fort Saskatchewan Nitrogen Operations 

 Air Quality Assessment for Approval Renewal 

 June 2017 

 

 

 Page 36 16-00595-00 

12.0 REFERENCES 

Alberta Environment and Parks (AEP). 2013a. Using Ambient Air Quality Objectives in Industrial 

Dispersion Modelling and Individual Industrial Site Monitoring. Effective October 1st 2013. 

Prepared by Air Policy Section http://www.environment.alberta.ca/ 

Alberta Environment and Parks (AEP). 2013b. Air Quality Model Guideline. Effective October 1st, 2013. 

Prepared by Air Policy Section. http://environment.alberta.ca/01004.html 

Alberta Environment and Parks (AEP). 2014. Clarification Notice Regarding Minimum Area to Include 

Industrial Sources. Issued in December 2014. 

Alberta Environment and Parks (AEP). 2016. Alberta Ambient Air Quality Objectives and Guidelines. 

Issued in June 2016. http://aep.alberta.ca/air/legislation/ambient-air-quality-

objectives/documents/AAQO-Summary Jun2016.pdf 

Alberta Environment and Parks (AEP) 2017a. Airdata Warehouse. Accessed in February 2017. Available 

at: http://airdata.alberta.ca/ 

Alberta Environment and Parks (AEP) 2017b. Authorisation Viewer. Accessed in February 2017. 

Available at: https://avw.alberta.ca/ApprovalViewer.aspx  

GeoBase. 2017. Canadian Digital Elevation Data.  http://geobase.ca/geobase/en/cded/index.html 

National Pollution Release Inventory (NPRI). 2015. Environment Canada - National, Provincial and 

Territorial Emission Summary. Available at: http://www.ec.gc.ca/inrp-

npri/default.asp?lang=en&n=0EC58C98-#Emission_Summaries 

Sasol Canada Holdings Ltd. (Sasol) 2013. Canada Gas-to-Liquids Project. Volume 2: Environmental 

Impact Assessment, Appendix 3A: Source and Emission Inventory. Prepared by Stantec. 

Shell Canada Ltd. (Shell) 2015a. Air Quality Assessment of the Shell Canada Products - Scotford Oil 

Refinery In Support of EPEA Approval Renewal #59-02-00. March 15, 2015. Prepared by 

Millennium EMS Solutions Ltd. 

Shell Canada Ltd. (Shell) 2015b. Air Quality Assessment of the Shell Chemicals Scotford Chemical and 

Petrochemical Manufacturing Plants in Support of EPEA Approval Renewal # 9767-02-00. March 15, 

2015. Prepared by Millennium EMS Solutions Ltd. 

Shell Canada Ltd. (Shell) 2015c. Air Quality Assessment of the Shell Canada Ltd. - Scotford Oil Sands 

Processing Plant (Bitumen Upgrader) in Support of EPEA Approval Renewal #49587-01-05. March 

15, 2015. Prepared by Millennium EMS Solutions Ltd.

http://www.environment.alberta.ca/
http://environment.alberta.ca/01004.html
http://aep.alberta.ca/air/legislation/ambient-air-quality-objectives/documents/AAQO-Summary%20Jun2016.pdf
http://aep.alberta.ca/air/legislation/ambient-air-quality-objectives/documents/AAQO-Summary%20Jun2016.pdf
http://airdata.alberta.ca/
http://geobase.ca/geobase/en/cded/index.html
http://www.ec.gc.ca/inrp-npri/default.asp?lang=en&n=0EC58C98-#Emission_Summaries
http://www.ec.gc.ca/inrp-npri/default.asp?lang=en&n=0EC58C98-#Emission_Summaries


  

 Agrium Fort Saskatchewan Nitrogen Operations 

 Air Quality Assessment for Approval Renewal 

 June 2017 

 

 

  16-00595-00 

APPENDIX A:  REGIONAL EMISSIONS  



  

 Agrium Fort Saskatchewan Nitrogen Operations  

 EPEA Approval Renewal – AQ Assessment 

 June 2017 

  

 Page A-i 16-00595-00 

Table of Contents 

 Page 

Table of Contents ............................................................................................................................................... A-i 

 

1.0 REGIONAL EMISSIONS ................................................................................................................. A-1 

1.1 Air Liquide ....................................................................................................................................... A-1 

1.2 Air Products ..................................................................................................................................... A-1 

1.3 Alberta Capital Region ................................................................................................................... A-2 

1.4 ATCO Midstream ........................................................................................................................... A-3 

1.5 Aux Sable ......................................................................................................................................... A-3 

1.6 BP Canada ........................................................................................................................................ A-5 

1.7 Bunge ................................................................................................................................................ A-6 

1.8 Chemtrade Logistics Inc. (Formerly Marsulex) .......................................................................... A-7 

1.9 Dow Chemical ................................................................................................................................. A-7 

1.10 Gulf Chemicals ................................................................................................................................ A-9 

1.11 Hexion Specialty Chemicals Canada Inc. (formerly Momentive) ......................................... A-10 

1.12 Keyera ............................................................................................................................................. A-10 

1.13 Oerlikon.......................................................................................................................................... A-11 

1.14 Pembina Pipeline Corporation .................................................................................................... A-11 

1.15 Praxair ............................................................................................................................................ A-13 

1.16 Prospec Chemicals ........................................................................................................................ A-14 

1.17 Sasol Canada.................................................................................................................................. A-14 

1.18 Shell Scotford Upgrader Base Plant ........................................................................................... A-17 

1.19 Shell Scotford Upgrader Expansion ........................................................................................... A-18 

1.20 Shell Scotford Refinery ................................................................................................................. A-19 

1.21 Shell Scotford Chemical and Petrochemical Plant ................................................................... A-21 

1.22 Sherritt International Corporation ............................................................................................. A-22 

1.23 TransAlta ........................................................................................................................................ A-25 

1.24 TransCanada .................................................................................................................................. A-25 

1.25 Umicore .......................................................................................................................................... A-26 

1.26 Williams Energy ............................................................................................................................ A-27 

2.0 REFERENCES ................................................................................................................................... A-28 



  

 Agrium Fort Saskatchewan Nitrogen Operations  

 EPEA Approval Renewal – AQ Assessment 

 June 2017 

  

 Page A-1 16-00595-00 

1.0 REGIONAL EMISSIONS 

1.1 Air Liquide 
 

Table A.1 Air Liquide Canada Inc. Scotford Generation Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

Auxiliary Boiler Exhaust 362,952 5,963,270 22.9 1.80 24.1 468 0 0.060 0.003 0.095 0 0 

Gas Turbine/HRSG Exhaust  362,942 5,963,258 32.3 5.60 16.6 438 0 0.670 0.017 0.269 0 0 

TOTAL From All Stack Sources 0.0 0.73 0.02 0.36 0.0 0.0 

Source: Sasol Canada Gas-to-Liquids Project EIA, May 2013 

1.2 Air Products 

Table A.2 Air Products Ltd. Edmonton Hydrogen Facility Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

Reformer #1 344,200 5,937,200 30.5 2.99 51.1 422 0.003 0.131 0.049 0.264 0 0 

Flare #1 344,136 5,937,224 45.7 2.93 20.0 1273 0 0.369 0 6.07 0 0 

Reformer #2 344,275 5,937,197 30.5 2.99 51.1 422 0.003 0.131 0.049 0.264 0 0 

Flare #2 344,211 5,937,221 45.7 2.93 20.0 1273 0 0.369 0 6.07 0 0 

TOTAL From All Stack Sources 0.006 1.0 0.10 13 0.0 0.0 

Source: Sasol Canada Gas-to-Liquids Project EIA, May 2013 
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1.3 Alberta Capital Region  

Table A.3 Alberta Capital Region Wastewater Commission Treatment Plant Summary of Area 

Sources 

Emission Source 
NW 

UTM E 

NW  

UTM N 

NE 

UTM E 

NE 

UTM N 

SE 

UTM E 

SE 

UTM N 

SW 

UTM E 

SW 

UTM N 

Area 

(m2) 

Plant 347,077 5,945,281 347,407 5,945,281 347,407 5,944,839 347,077 5,944,839 146,018 

TOTAL From All Fugitive Sources 

 

Table A.4 Alberta Capital Region Wastewater Commission Treatment Plant Summary of 

Area Emissions 

Source Description 
Emissions (t/d) 

SO2 NOx PM2.5 CO NH3 H2SO4 

Plant 0 0 1.12E-02 0 1.78E-01 0 

TOTAL From All Stack Sources 0.0 0.0 0.01 0.0 0.18 0.0 

Source: NPRI, 2017 
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1.4 ATCO Midstream 

Table A.5 ATCO Midstream Ltd. Fort Sask Sour Gas Plant Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

Regenerator Gas Heater (466 kW) 355,890 5,953,580 7.2 0.45 3.2 876 0 0.011 8.00E-04 0.002 0 0 

Glycol Heater (170 kW) 355,830 5,953,605 4.9 0.39 3.1 529 0 0.007 5.00E-04 0.001 0 0 

Continuous Flare 355,910 5,953,600 30.1 0.36 0.1 1273 0.007 0 0 0 0 0 

TOTAL From All Stack Sources 0.01 0.02 1.3E-03 3.0E-03 0.0 0.0 

Source: Sasol Canada Gas-to-Liquids Project EIA, May 2013 

1.5 Aux Sable 

Table A.6 Aux Sable Canada Ltd.  Heartland Project Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

Heat Medium Heater (14 MMBtu/h) 359,370 5,960,305 4.6 0.61 8.3 406 0 0.059 0.004 0.050 0 0 

Heat Medium Heater (14 MMBtu/h) 359,370 5,960,310 4.6 0.61 8.3 406 0 0.059 0.004 0.050 0 0 

Heat Medium Heater (14 MMBtu/h) 359,370 5,960,315 4.6 0.61 8.3 406 0 0.059 0.004 0.050 0 0 

TOTAL From All Stack Sources 0.0 0.18 0.012 0.15 0.0 0.0 

Source: Sasol Canada Gas-to-Liquids Project EIA, May 2013 
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Table A.7 Aux Sable Canada Ltd. New Offgas Processing Project Stack Parameters and Criteria Emissions  

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

Heater 359,430 5,960,300 6.0 0.80 8.3 406 0 0.280 0.019 0.235 0 0 

Heater 359,430 5,960,305 6.0 0.80 8.3 406 0 0.280 0.019 0.235 0 0 

Heater 359,430 5,960,310 6.0 0.80 8.3 406 0 0.280 0.019 0.235 0 0 

Heater 359,430 5,960,315 6.0 0.80 8.3 406 0 0.280 0.019 0.235 0 0 

Heater 359,380 5,959,900 6.0 0.80 8.3 406 0 0.383 0.026 0.323 0 0 

Heater 359,380 5,959,905 6.0 0.80 8.3 406 0 0.383 0.026 0.323 0 0 

Heater 359,370 5,959,500 20.0 1.50 8.3 406 0 0.151 0.010 0.127 0 0 

Heater 359,370 5,959,505 20.0 1.50 8.3 406 0 0.151 0.010 0.127 0 0 

TOTAL From All Stack Sources 0.0 2.2 0.15 1.8 0.0 0.0 

Source: Sasol Canada Gas-to-Liquids Project EIA, May 2013 
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1.6 BP Canada 

Table A.8 BP Fort Saskatchewan Storage and Fractionation Plant Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

CORP Acid Gas Incinerator 357,733 5,959,215 27.4 0.60 12.0 863 0.085 0 0 0 0 0 

PSU Acid Gas Incinerator 357,729 5,959,066 27.4 0.60 12.0 863 0.045 0 0 0 0 0 

Debutanizer Hot Oil Heater 

Exhaust Debut 1 
357,706 5,959,011 24.0 1.40 3.3 491 0 0.043 9.00E-04 0.037 0 0 

Depropanizer Hot Oil Heater 

Depropanizer 
357,629 5,959,017 44.7 2.10 3.1 453 0 0.124 2.70E-04 0.107 0 0 

Glycol Heater Exhaust CORP 357,526 5,959,023 17.3 1.20 1.5 653 0 0.025 6.00E-04 0.022 0 0 

Glycol Heater Exhaust CORP 357,632 5,959,097 18.0 1.20 4.0 553 0 0.016 3.00E-04 0.013 0 0 

Hot Oil Heater Exhaust Debut 2 357,529 5,959,110 28.2 1.80 4.4 463 0 0.085 1.90E-03 0.074 0 0 

Other Heaters/Boilers 357,611 5,959,130 17.3 1.20 1.5 653 0 0.025 6.00E-04 0.022 0 0 

Regeneration Gas Heater H-62 357,590 5,959,069 9.1 0.40 1.5 493 0 0.002 1.00E-04 0.002 0 0 

TOTAL From All Stack Sources 0.13 0.32 7.1E-03 0.28 0.0 0.0 

Source: Sasol Canada Gas-to-Liquids Project EIA, May 2013 
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1.7 Bunge 

Table A.9 Bunge Fort Saskatchewan Oilseed Processing Plant Stack Parameters and Criteria Emissions  

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

Prepress cooker scrubber 352,549 5,955,627 19.2 0.63 18.2 321 0 0 0.001 0 0 0 

Seed cleaning and handling 

baghouse 
352,517 5,955,651 8.0 1.03 8.5 293 0 0 0.000 0 0 0 

Meal hammer mill baghouse 352,516 5,955,570 8.7 0.34 15.3 313 0 0 0.001 0 0 0 

Meal pelletizing system cyclone 352,526 5,955,600 10.7 0.43 32.7 308 0 0 0.002 0 0 0 

Seed preheater cyclone 352,553 5,955,652 6.5 0.37 22.2 333 0 0 0.032 0 0 0 

Press cake expander cyclone 352,527 5,955,621 18.3 0.69 21.6 319 0 0 0.002 0 0 0 

DTDC Meal dryer- cooler cyclone 352,558 5,955,568 10.5 0.78 12.6 325 0 0 0.004 0 0 0 

Pneumatic dockage conveying 

system baghouse 
352,535 5,955,564 15.1 0.20 12.0 293 0 0 0.000 0 0 0 

Boiler exhaust 352,519 5,955,610 21.3 1.52 4.4 513 0 0.350 0.035 0 0 0 

TOTAL From All Stack Sources 0.0 0.35 0.08 0.0 0.0 0.0 

Source: Sasol Canada Gas-to-Liquids Project EIA, May 2013 
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1.8 Chemtrade Logistics Inc. (Formerly Marsulex) 

Table A.1 Chemtrade Logistics Fort Saskatchewan Sulphides Plant Stack Parameters and Criteria Emissions  

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

Waste Gas Incinerator 356,423 5,954,300 64.0 1.13 3.4 597 1.00 0.005 2.00E-04 4.10E-03 0 0 

TOTAL From All Stack Sources 1.00 0.005 2.00E-04 4.10E-03 0.0 0.0 

Source: Sasol Canada Gas-to-Liquids Project EIA, May 2013 

1.9 Dow Chemical 

Table A.2 Dow Chemical Fort Saskatchewan Plant Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

Brine Degas Incinerator  359,361 5,958,328 20.4 1.20 3.0 1033 0 0.016 0 0.010 0 0 

CO2 Incinerator  358,773 5,957,339 22.9 1.37 8.6 1073 0.002 0.010 0 0.520 0 0 

Package Boilers #1  359,071 5,957,416 15.2 2.10 3.8 453 0.002 0.076 0.001 0.020 0 0 

Package Boilers #2  359,081 5,957,397 15.2 2.10 3.8 453 0.003 0.036 0.001 0.020 0 0 

Ethylene Cracking Furnace #1  359,035 5,957,312 40 1.80 11.0 394 0.003 0.254 0.004 0.254 0 0 

Ethylene Cracking Furnace #2  359,041 5,957,315 40 1.80 11.0 394 0.003 0.241 0.004 0.254 0 0 

Ethylene Cracking Furnace #3  359,060 5,957,325 40 1.80 11.0 394 0.003 0.241 0.004 0.254 0 0 
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Table A.2 Dow Chemical Fort Saskatchewan Plant Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

Ethylene Cracking Furnace #4  359,067 5,957,328 40 1.80 11.0 394 0.003 0.233 0.004 0.254 0 0 

Ethylene Cracking Furnace #5  359,086 5,957,338 40 1.80 11.0 394 0.003 0.236 0.004 0.254 0 0 

Ethylene Cracking Furnace #6  359,092 5,957,340 40 1.80 11.0 394 0.003 0.242 0.004 0.254 0 0 

Ethylene Cracking Furnace #7  359,105 5,957,352 40 1.80 11.0 394 0.003 0.263 0.004 0.254 0 0 

Ethylene Cracking Furnace #8  359,118 5,957,359 40 1.80 11.0 394 0.003 0.233 0.004 0.254 0 0 

Ethylene Cracking Furnace #9  359,131 5,957,365 40 1.80 11.0 394 0.003 0.254 0.004 0.254 0 0 

Ethylene Cracking Furnace #10  359,144 5,957,371 40 1.80 11.0 394 0.003 0.253 0.004 0.254 0 0 

Ethylene Cracking Furnace #11  359,157 5,957,378 40 1.80 11.0 394 0.003 0.263 0.004 0.254 0 0 

Spent Caustic Incinerator  359,092 5,957,374 40 0.60 12.3 356 6.00E-05 0.011 2.88E-04 0.010 0 0 

Loading Incinerator 359,307 5,957,338 17.1 1.30 3.1 1173 0 0.007 6.77E-05 0.010 0 0 

Tank Vent Incinerator  358,910 5,957,030 17.1 1.90 1.0 1173 0 0.004 4.73E-05 0 0 0 

Polyethylene Furnace  357,297 5,955,769 32 1.10 7.9 493 1.95E-04 0.058 5.56E-04 0.040 0 0 

Polyethylene Expansion Furnace  357,321 5,955,766 48 1.50 7.1 493 3.42E-04 0.088 0.001 0.060 0 0 

Polyethylene Newest furnace  357,314 5,955,731 45 1.50 8.2 493 3.56E-04 0.077 0.001 0.070 0 0 

Power and Utilities Gas Turbine 

and Heat Recovery Unit #1  

356,676 5,956,358 30.5 4.60 18.7 392 
0.002 1.160 0.006 0.324 0 0 

Power and Utilities Gas Turbine 

and Heat Recovery Unit #2  

356,690 5,956,330 30.5 4.60 18.7 392 
0.002 1.720 0.007 0.324 0 0 

HCS Wells Dowtherm Furnace  

H371 

357,602 5,957,168 14.5 0.80 2.2 603 
1.50E-05 0.007 2.40E-04 0.002 0 0 

LHC Cooling Towers 359,176 5,957,925 20.4 19.80 10.7 295 0 0 0.020 0 0 0 
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Table A.2 Dow Chemical Fort Saskatchewan Plant Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

Cooling Towers (blk 160 358,749 5,956,636 18 8.50 12.5 285 0 0 0.037 0 0 0 

MEGlobal Cooling Towers 357,095 5,956,620 19.8 9.65 0.0 306 0 0 0.017 0 0 0 

T-3 356,861 5,956,403 47.5 0.51 27.0 533 0 0 0 0 0 0 

Reactor Analyzer Vent 356,906 5,956,418 18.3 0.05 0.2 298 0 0 0 0 0 0 

T-7 Analyzer Vent 356,820 5,956,562 4.6 0.13 15.0 298 0 0 0 0 0 0 

TOTAL From All Stack Sources 0.045 6.1 0.14 4.2 0.0 0.0 

Source: Dow Chemical Canada ULC Fort Saskatchewan Chemical Manufacturing Plant Renewal Application, 2008 

1.10 Gulf Chemicals 

Table A.3 Gulf Chemicals Catalyst Processing Facility Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

SO2 Recovery Unit 363,271 5,960,745 48.0 0.52 10.0 310 0.40 0 0.016 0.20 0 0 

Storage Building Vent 363,153 5,960,748 30.0 0.91 10.0 310 0 0 0.016 0.20 0 0 

TOTAL From All Stack Sources 0.40 0.0 0.032 0.40 0.0 0.0 

Source: Sasol Canada Gas-to-Liquids Project EIA, May 2013 
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1.11 Hexion Specialty Chemicals Canada Inc. (formerly Momentive) 

Table A.4 Hexion Sturgeon Plant Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

Thermal Oxidizer 352,575 5,957,482 27.7 1.68 7.2 867 0.123 0.230 0.038 0.195 0 0 

TOTAL From All Stack Sources 0.12 0.23 0.04 0.19 0.0 0.0 

Source: Sasol Canada Gas-to-Liquids Project EIA, May 2013 

1.12 Keyera 

Table A.5 Keyera Fort Saskatchewan Sour Gas Plant Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

BO-10.01 Napanee 357,322 5,957,632 6.7 0.29 35.8 653 0 0.008 0.001 0.007 0 0 

HR-15.01 Maloney Steel Craft Ltd. 357,373 5,957,640 6.1 0.87 35.3 603 0 0.004 0 0.003 0 0 

HR-15.02 Born Engineering Co. 357,331 5,957,706 41.1 1.85 15.0 421 1.900 0.208 0.014 0.175 0 0 

PM-18.03 Solar Turbine 357,380 5,957,660 6.1 0.91 43.3 593 0 0.123 0.002 0.032 0 0 

PM-18.04 Solar Turbine 357,390 5,957,660 6.1 0.91 43.3 593 0 0.123 0.002 0.032 0 0 

PM-18.05 Solar Turbine 357,400 5,957,660 6.1 0.91 43.3 593 0 0.123 0.002 0.032 0 0 

PM-18.14 Solar Turbine 357,370 5,957,660 6.1 0.91 43.3 593 0 0.123 0.002 0.032 0 0 

PM-18.17 Solar Turbine 357,410 5,957,660 6.1 0.91 43.3 593 0 0.123 0.002 0.032 0 0 

TOTAL From All Stack Sources 1.90 0.84 0.03 0.35 0.0 0.0 

Source: Sasol Canada Gas-to-Liquids Project EIA, May 2013 
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1.13 Oerlikon 

Table A.6  

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

Ammonia Condenser (SM-HX-22) 355,440 5,954,715 11.9 0.2 1.7 319 0 0 3.00E-04 0 5.75E-02 0 

Main Dust Collector (SM-DC-22) 355,402 5,954,727 5.5 0.55 15 293 0 0 1.00E-03 0 0 0 

Leach AutoclaveISM-AU-05)Vent 355,417 5,954,708 7.6 0.04 75 373 0 0 0 0 0 0 

TOTAL From All Stack Sources 0.0 0.0 0.0013 0.0 0.058 0.0 

Source: Sasol Canada Gas-to-Liquids Project EIA, May 2013 

1.14 Pembina Pipeline Corporation 

Table A.7 Pembina Redwater Fractionation and Storage Facility Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

Provident Heat Medium Heater 359,723 5,965,066 38 3.49 3.7 423 0 0.391 0.038 0.234 0 0 

Provident Propane Regen Gas Heater 359,696 5,965,050 9.4 0.59 3.9 725 0 0.006 6.00E-04 0.004 0 0 

Provident Glycol Regen Heater 359,696 5,965,067 14.6 0.46 0.1 725 0 0.003 3.00E-04 0.002 0 0 

Provident Ethane Regen Gas Heater 

#1 

359,693 5,965,060 9.5 0.79 3.8 725 
0 0.010 9.00E-04 0.006 0 0 

Provident Ethane Regen Gas Heater 359,693 5,965,056 9.5 0.79 0.1 725 0 0.010 9.00E-04 0.006 0 0 
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Table A.7 Pembina Redwater Fractionation and Storage Facility Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

#2 

Provident Ethane/ Propane Gas 

Heater #1 

359,693 5,965,042 9.5 0.79 0.1 725 
0 0.010 9.00E-04 0.006 0 0 

Provident Ethane/ Propane Gas 

Heater #2 

359,693 5,965,037 9.5 0.79 3.8 725 
0 0.010 9.00E-04 0.006 0 0 

Provident Regen Gas Heater ROF 359,722 5,965,053 9.1 0.76 0.7 989 0 0.009 8.00E-04 0.005 0 0 

Provident Acid Gas/Waste Gas 

Incinerator 

359,692 5,965,025 15.5 1.83 6.8 1117 
1.60 0.030 0.003 0.018 0 0 

Provident Brine Pond Excess Gas 

Burner 

359,568 5,964,920 2 6.00 0.1 300 
0 0 0 0 0 0 

Provident General Flare 359,721 5,964,960 49.5 5.41 0.1 1269 0 0.001 9.00E-04 0.002 0 0 

TOTAL From All Stack Sources 1.60 0.48 0.05 0.29 0.0 0.0 

Source: Sasol Canada Gas-to-Liquids Project EIA, May 2013 
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1.15 Praxair 

Table A.8 Praxair Air Separation/CO2 Plant Summary of Area Source Parameters 

Emission Source 
NW 

UTM E 

NW  

UTM N 

NE 

UTM E 

NE 

UTM N 

SE 

UTM E 

SE 

UTM N 

SW 

UTM E 

SW 

UTM N 

Area 

(m2) 

Air Separation/CO2 Plant 356,035 5,955,053 356,229 5,955,053 356,229 5,955,007 356,035 5,955,007 8,919 

Air Separation/CO2 Plant 356,498 5,955,285 356,534 5,955,285 356,534 5,954,995 356,498 5,954,995 10,440 

TOTAL From All Fugitive Sources 

 

Table A.18 Praxair Air Separation/CO2 Plant Summary of Area Emissions 

Source Description 
Emissions (t/d) 

SO2 NOx PM2.5 CO NH3 H2SO4 

Air Separation/CO2 Plant 1.40E-05 2.00E-04 1.37E-04 0 0 0 

Air Separation/CO2 Plant 2.70E-05 4.70E-03 0 0 0 0 

TOTAL From All Stack Sources 4.1E-05 4.9E-03 1.37E-04 0.0 0.0 0.0 

Source: NPRI, 2017. 
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1.16 Prospec Chemicals 

Table A.19  

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

Regeneration Thermal Oxidizer 353,129 5,957,717 12.2 0.58 2.6 567 0.082 0.004 0 0.060 0 0 

TOTAL From All Stack Sources 0.082 0.004 0.0 0.060 0.0 0.0 

Source: Sasol Canada Gas-to-Liquids Project EIA, May 2013 

1.17 Sasol Canada  

Table A.9 Sasol Canada Gas-to-Liquids Project Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

SGU Fired Process Heater 360,390 5,959,241 80.0 3.50 7.5 423 0.001 0.400 0.032 0.360 0 0 

SGU Fired Process Heater 360,444 5,959,240 80.0 3.50 7.5 423 0.001 0.400 0.032 0.360 0 0 

SGU Fired Process Heater 360,490 5,959,238 80.0 3.50 7.5 423 0.001 0.400 0.032 0.360 0 0 

SGU Fired Process Heater 360,398 5,959,491 80.0 3.50 7.5 423 0.001 0.400 0.032 0.360 0 0 

SGU Fired Process Heater 360,450 5,959,489 80.0 3.50 7.5 423 0.001 0.400 0.032 0.360 0 0 

SGU Fired Process Heater 360,494 5,959,488 80.0 3.50 7.5 423 0.001 0.400 0.032 0.360 0 0 

PWU Fractionator Feed Heater 360,663 5,958,646 80.0 1.70 12.0 744 0.005 0.220 0.018 0.200 0 0 
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Table A.9 Sasol Canada Gas-to-Liquids Project Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

PWU Fractionator Feed Heater 360,428 5,958,653 80.0 1.70 12.0 744 0.005 0.220 0.018 0.200 0 0 

PWU Dewaxer Furnace 360,427 5,958,698 80.0 1.60 10.0 1020 0.000 0.110 0.009 0.099 0 0 

PWU Hycrocracker Reactor Feed 

Heater 
360,426 5,958,628 80.0 1.40 10.0 1020 0.000 0.055 0.007 0.075 0 0 

PWU Hycrocracker Reactor Feed 

Heater 
360,660 5,958,595 80.0 1.90 10.0 1020 0.000 0.055 0.007 0.075 0 0 

HPU Steam Reformer Heater 360,422 5,958,867 80.0 3.00 7.5 423 0.002 0.051 0.006 0.070 0 0 

HPU Steam Reformer Heater 360,650 5,958,864 80.0 3.00 7.5 423 0.002 0.051 0.006 0.070 0 0 

Fired Steam Superheaters 360,245 5,959,227 78.0 3.40 10.0 521 0.001 0.470 0.038 0.410 0 0 

Fired Steam Superheaters 360,284 5,959,225 78.0 3.40 10.0 521 0.001 0.470 0.038 0.410 0 0 

Fired Steam Superheaters 360,249 5,959,476 78.0 3.40 10.0 521 0.001 0.470 0.038 0.410 0 0 

Fired Steam Superheaters 360,288 5,959,474 78.0 3.40 10.0 521 0.001 0.470 0.038 0.410 0 0 

Steam Generation Boilers 360,733 5,959,254 80.0 2.20 7.5 453 0.001 0.160 0.013 0.140 0 0 

Steam Generation Boilers 360,751 5,959,254 80.0 2.20 7.5 453 0.001 0.160 0.013 0.140 0 0 

Steam Generation Boilers 360,771 5,959,253 80.0 2.20 7.5 453 0.001 0.160 0.013 0.140 0 0 

Steam Generation Boilers 360,791 5,959,252 80.0 2.20 7.5 453 0.001 0.160 0.013 0.140 0 0 

Solid Waste Incinerator Stack 361,090 5,959,376 13.0 1.00 5.9 493 0.024 0.073 0.013 0.018 0 0 

Sludge Waste Incinerator Stack 361,090 5,959,416 18.0 0.50 10.0 353 0.072 0.021 0.001 0.019 0 0 

U81 Vent Gas Flare System - Streams 1, 361,447 5,959,193 120.0 0.38 2.4 722 0.590 0.044 0.010 0.240 0 0 
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Table A.9 Sasol Canada Gas-to-Liquids Project Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

2 ,6, 8, 10 +5 - Phase 1 

U81 Vent Gas Flare System - Streams 1, 

2 ,6, 8, 10 +5 - Phase 2 
361,455 5,959,193 120.0 0.38 2.4 722 0.590 0.044 0.010 0.240 0 0 

U81 HP and LP Main Flare System - 

Phase 1 
361,447 5,959,198 120.0 1.20 0.2 1265 0.008 0.190 0.040 1.000 0 0 

U81 HP and LP Main Flare System - 

Phase 2 
361,455 5,959,198 120.0 1.20 0.2 1265 0.008 0.190 0.040 1.000 0 0 

TOTAL From All Stack Sources 1.32 6.24 0.58 7.67 0.0 0.0 

Source: Sasol Canada Gas-to-Liquids Project EIA, May 2013 
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1.18 Shell Scotford Upgrader Base Plant 

Table A.10 Shell Scotford Upgrader Base Plant Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

Atmospheric Column Feed Heater 361,685 5,963,365 66 2 20.5 475 3.72E-02 5.52E-01 5.06E-02 5.60E-01 0 0 

Vacuum Column Feed Heaters 361,675 5,963300 68 1.53 19.8 475 2.76E-02 4.35E-01 3.76E-02 4.16E-01 0 0 

RHC 1 Heaters 361,655 5963120 65 1.84 15.2 566 1.60E-02 1.50E-01 2.18E-02 2.41E-01 0 0 

Train#1 HMU Steam Reformer 361,995 5962830 50 4 10 428 7.18E-02 1.843 9.77E-02 1.08 0 0 

SRU Tail Gas Incinerator 361,725 5962940 90 3.37 18 673 26.12 5.10E-01 1.28E-02 1.42E-01 0 0 

Acid Gas Flare 361,559 5962730 85 6.29 1.2 1273 8.68E-01 3.96E-02 4.40E-03 2.16E-01 0 0 

Stage 1 Hydrocarbon Flare 361,779 5963507 76.2 7.89 2.1 1273 2.50E+00 1.10E-01 1.21E-02 5.96E-01 0 0 

RHC 2 Heaters 361,655 5963010 65 1.84 15.2 566 1.60E-02 1.50E-01 2.18E-02 2.41E-01 0 0 

Train #2 HMU Steam Reformer 
362,035 5962940 50 4 10 428 7.18E-02 1.843 9.77E-02 

1.08E+0

0 
0 0 

Stage2 Hydrocarbon Flare 361,779 5963523 76.2 14.64 0.1 1273 - 7.00E-04 1.00E-04 4.00E-03 0 0 

ATCO Cogen Unit (GT  and HRSG 

Stack) 
362,043 5963024 38 4.57 25.3 419 1.31E-01 2.114 1.78E-01 9.06E-01 0 0 

TOTAL From All Stack Sources 30 7.7 0.53 5.5 0.0 0.0 

Source: Shell, 2015a 
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1.19 Shell Scotford Upgrader Expansion 

Table A.11 Shell Scotford Upgrader Expansion Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates (m) Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

Atmospheric Column Feed Heater 361775 5964030 66 2 20.5 473 3.66E-02 2.65E-01 2.36E-02 2.61E-01 0 0 

Vacuum Column Feed Heaters 361825 5964080 68 1.53 19.8 478 1.06E-02 1.66E-01 1.44E-02 1.59E-01 0 0 

RHC Heaters (common) 361775 5963880 65 1.84 15.2 688 1.12E-02 1.05E-01 1.53E-02 1.69E-01 0 0 

HMU Steam Reformer 362025 5963880 50 4.5 13.8 428 9.90E-02 3.12 1.35E-01 1.49 0 0 

SRU Tail Gas Incinerator 361675 5963680 90 2.59 15.2 673 3.00 9.24E-02 3.50E-03 3.85E-02 0 0 

Vapour Combustion Unit (VCU) 361485 5964030 19.8 1.22 0.3 1253 1.00E-04 1.67E-02 2.10E-03 2.29E-02 0 0 

Package Steam Boiler 361977 5963705 30.5 1.83 10.7 423 2.69E-02 0.386 3.66E-02 4.04E-01 0 0 

Acid Gas Flare  361698 5963664 85 6.33 1 1273 7.83E-01 3.30E-02 4.30E-03 1.80E-01 0 0 

Hydrocarbon Flare  362045 5964100 95 12.63 0.8 1273 2.25 9.90E-02 1.27E-02 5.39E-01 0 0 

TOTAL From All Stack Sources 6.2 4.3 0.25 3.3 0.0 0.0 

Source: Shell 2015a 
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1.20 Shell Scotford Refinery 

Table A.12 Shell Scotford Refinery Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates (m) Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

Boiler House (H-5101A/B) 362165 5962447 45.72 1.22 11.4 423 1.90E-03 3.25E-01 1.30E-02 1.44E-01 0 0 

Continuous Catalytic Reformer 

(H-3201/02/03/04B/04 C) 
361735 5962437 46 1.43 30.4 423 6.83E-03 5.82E-01 3.16E-02 3.49E-01 0 0 

RefineryFlare 361642 5962862 62.4 8.738 0.029 1273 0 1.78E-03 0 0 0 0 

Crude Distillation (H-1101) 362000 5962574 45.7 1.41 9.0 413 1.99E-03 3.88E-01 1.56E-02 1.72E-01 0 0 

DHT Heater (H-2001) 361980 5962633 45.7 0.775 18.7 678 3.46E-04 1.28E-02 2.33E-03 2.56E-02 0 0 

Distillate Hydrogeneration (H-

2501) 
361944 5962632 46 0.49 6.2 573 1.73E-04 1.50E-02 1.12E-03 1.26E-02 0 0 

Hot Oil Heater (H-1501) 361907 5962571 45.7 1.07 8.2 423 1.04E-03 7.05E-02 5.36E-03 5.92E-02 0 0 

Hydrocracker 1 (H-2201/02) 361742 5962835 45.7 0.91 13.3 423 1.21E-03 7.20E-02 5.44E-03 6.00E-02 0 0 

Hydrocracker 2 (H-2301/02) 361740 5962755 45.7 0.91 13.3 423 1.21E-03 7.20E-02 5.44E-03 6.00E-02 0 0 

Hydrocracker Fractionation (H-

2401/02) 
361736 5962686 45.7 1.29 9.9 413 1.81E-03 2.94E-01 1.18E-02 1.30E-01 0 0 

Hydroealylation (H-4201A/B) 362036 5962406 45.7 0.86 10.9 423 8.64E-04 7.51E-02 5.70E-03 6.31E-02 0 0 

Naphtha Hydrotreater (H-3101) 361812 5962408 45.7 0.69 10.5 640 5.18E-04 1.74E-02 2.68E-03 2.92E-02 0 0 

Steam/Methane Reformer 

Hydrogen Plant (H2101/02) 
362020 5962810 45.7 2.77 10.3 433 5.27E-03 9.20E-01 5.28E-02 5.84E-01 0 0 

TOTAL From All Stack Sources 2.3E-02 2.9E+00 1.5E-01 1.7E+00 0.0 0.0 
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Table A.12 Shell Scotford Refinery Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates (m) Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

Source: Shell 2015b 
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1.21 Shell Scotford Chemical and Petrochemical Plant 

Table A.13 Shell Scotford Chemical and Petrochemical Plant Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

Boiler HB 301A 362723 5963831 30.5 1.91 6.4 378 2.50E-03 1.85E-01 6.30E-02 1.25E-01 0 0 

Boiler HB-301B 362723 5963799 30.5 1.91 6.1 378 2.50E-03 5.50E-02 8.00E-03 9.20E-02 0 0 

Boiler HB-301C 362723 5963815 30.5 1.91 6.4 378 2.50E-03 1.85E-01 6.30E-02 1.25E-01 0 0 

CO2 Stripper Vent 362690 5963489 54.4 0.45 8.2 313 0 0 0 1.00E-04 0 0 

Reactor Feed Heater HS-101 362806 5963774 62.2 1.59 4.3 463 0 1.49E-01 1.20E-02 9.90E-02 0 0 

Recovery Column Reboiler HS 103/4/5 362923 5963799 76 1.65 11.2 413 2.50E-03 2.11E-01 1.50E-02 1.63E-01 0 0 

Regeneration Heater HS-102 362806 5963784 30.6 0.51 3.4 823 0 3.00E-03 0 5.00E-03 0 0 

Steam Superheaters HS-201 and HS-219 362816 5963734 78 2.74 5 473 0 6.44E-01 3.60E-02 4.03E-01 0 0 

TOTAL From All Stack Sources 1.0E-02 1.4 0.20 1.0 0.0 0.0 

Source: Shell, 2015c 
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1.22 Sherritt International Corporation  

Table A.14 Sherritt Facility Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height 

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp. 

(K) 

Emission Rates (t/d) 

Easting Northing SO2 NOX CO PM2.5 

Ammonia Unit - Primary Reformer Exhaust 355,426 5,954,754 21 1.7 13.3 453 8.6E-04 0.10 0.11 2.4E-03 

Ammonia Unit Clark NG Compressor Engine #2 355,502 5,954,833 11 0.46 45.5 629 0.00 0.45 0.06 9.8E-04 

Ammonia Unit Clark NG Compressor Engine #3 355,490 5,954,841 11 0.46 45.5 629 0.00 0.54 0.03 9.8E-04 

Ammonia Unit Clark NG Compressor Engine #4 355,477 5,954,848 11 0.46 45.5 629 0.00 0.35 0.03 9.8E-04 

Ammonia Unit Clark NG Compressor Engine #5 355,464 5,954,856 11 0.46 31.9 685 0.00 0.19 0.07 9.8E-04 

Ammonia Unit Clark NG Compressor Engine #6 355,452 5,954,864 13 0.58 38.4 650 0.00 0.63 0.06 9.8E-04 

Ammonium Sulphate Unit - Dryer Scrubber Tank Exhaust 355,559 5,954,625 18 0.60 18.0 310 0.00 2.2E-03 0.00 2.1E-03 

Cobalt Reduction Autoclave Flash Tanks Condenser Vent 355,661 5,954,674 25 0.30 2.2 355 0.00 0.00 0.00 0.00 

Cobalt Separation Scrubber 355,654 5,954,712 21 0.30 32.5 289 0.00 0.00 0.00 0.00 

Cobalt Sintering Furnaces (former coinage) 355,366 5,954,673 12 0.40 11.5 444 0.00 0.01 2.8E-03 0.00 

Granulation Unit Common Stack 355,766 5,954,755 45 2.0 10.8 326 0.00 0.02 3.5E-03 0.01 

Leach Unit High Pressure Still Bottoms Evaporator 355,778 5,954,734 21 0.7 33.5 326 0.00 0.00 0.00 0.00 

Leach Unit Vent Gas Scrubber 355,730 5,954,632 24 0.50 17.8 303 0.00 0.00 0.00 0.00 

Nickel Dryer and Sintering Furnace 355,709 5,954,604 7.3 0.35 24.7 444 0.00 0.02 3.5E-03 5.3E-04 

Nickel Reduction Autoclave Vent Pots 355,719 5,954,593 17 0.44 0.90 322 0.00 0.00 0.00 0.00 

Nickel Reduction Unit 3 Flash Tank Exhaust Vents 355,753 5,954,476 18 0.91 7.1 373 0.00 0.00 0.00 0.00 

Powerhouse Boiler #1 355,795 5,954,534 23 2.1 7.1 454 9.7E-04 0.97 0.12 2.7E-03 

Powerhouse Boiler #2 355,556 5,954,741 23 2.1 7.1 454 9.8E-04 1.0 0.12 2.7E-03 
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Table A.14 Sherritt Facility Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height 

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp. 

(K) 

Emission Rates (t/d) 

Easting Northing SO2 NOX CO PM2.5 

Powerhouse Boiler #3 355,550 5,954,730 19 1.2 4.8 398 0.00 1.8E-03 3.1E-03 0.00 

Powerhouse Clark Compressor Engine Exhaust 355,596 5,954,734 8.3 0.30 47 673 0.00 0.01 1.5E-03 0.00 

Sulphide Precipitation Unit - H2S Scrubber Flare 355,570 5,954,710 20.1 0.24 1.5 1273 1.7E-03 0.00 0.00 0.00 

Sulphuric Acid Unit - Tail Gas Stack 355,616 5,954,665 61.0 1.5 14 350 0.31 0.00 0.00 0.00 

Sulphuric Acid Unit - Teller Scrubber Stack 355,767 5,954,573 36.6 0.76 2.7 302 7.4E-03 0.00 0.00 0.00 

Ammonia Unit Flare 355,325 5,954,941 17.1* 6.10* 1.2E-03* 1093* 0.00 0.31* 0.00 0.00 

Ammonia Unit Low-Pressure Flare Stack 355,441 5,954,857 12.1* 1.15* 1.9E-04* 1042* 0.00 2.0E-03* 0.00 0.00 

Total 0.32 4.6 0.61 0.03 

*Continuous flare emission sources were modelled using pseudo parameters. Pseudo-parameters and emissions were calculated using AERFlare 

Source: Sherritt Approval Renewal, 2017 

 

Table A.15 Sherritt Facility Stack Parameters and Criteria Emissions – Other Chemicals of Potential Concern 

Source Description 
NH3 

(t/d) 

H2SO4 

(t/d) 

Ammonia Unit - Primary Reformer Exhaust 0.00 0.00 

Ammonia Unit Clark NG Compressor Engine #2 0.00 0.00 

Ammonia Unit Clark NG Compressor Engine #3 0.00 0.00 

Ammonia Unit Clark NG Compressor Engine #4 0.00 0.00 

Ammonia Unit Clark NG Compressor Engine #5 0.00 0.00 

Ammonia Unit Clark NG Compressor Engine #6 0.00 0.00 

Ammonium Sulphate Unit - Dryer Scrubber Tank Exhaust 0.03 0.00 



  

 Agrium Fort Saskatchewan Nitrogen Operations  

 EPEA Approval Renewal – AQ Assessment 

 June 2017 

  

 Page A-24 16-00595-00 

Table A.15 Sherritt Facility Stack Parameters and Criteria Emissions – Other Chemicals of Potential Concern 

Source Description 
NH3 

(t/d) 

H2SO4 

(t/d) 

Cobalt Reduction Autoclave Flash Tanks Condenser Vent 0.04 0.00 

Cobalt Separation Scrubber 0.03 0.00 

Cobalt Sintering Furnaces (former coinage) 0.00 0.00 

Granulation Unit Common Stack 0.07 0.00 

Leach Unit High Pressure Still Bottoms Evaporator 0.04 0.00 

Leach Unit Vent Gas Scrubber 0.27 0.00 

Nickel Dryer and Sintering Furnace 0.00 0.00 

Nickel Reduction Autoclave Vent Pots 0.09 0.00 

Nickel Reduction Unit 3 Flash Tank Exhaust Vents 0.09 0.00 

Powerhouse Boiler #1 0.00 0.00 

Powerhouse Boiler #2 0.00 0.00 

Powerhouse Boiler #3 0.00 0.00 

Powerhouse Clark Compressor Engine Exhaust 0.00 0.00 

Sulphide Precipitation Unit - H2S Scrubber Flare 0.00 0.00 

Sulphuric Acid Unit - Tail Gas Stack 0.00 0.03 

Sulphuric Acid Unit - Teller Scrubber Stack 0.00 1.0E-03 

Ammonia Unit Flare 0.00 0.00 

Ammonia Unit Low-Pressure Flare Stack 0.00 0.00 

Total 0.65 0.03 
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1.23 TransAlta 

Table A.16 TransAlta Fort Sask Cogenerator Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

Turbine Exhaust 356,690 5,956,376 32.3 4.60 20.2 391 0.030 0.359 0.049 0.266 0 0 

TOTAL From All Stack Sources 0.030 0.36 0.049 0.027 0.0 0.0 

Source: Sasol Canada Gas-to-Liquids Project EIA, May 2013 

1.24 TransCanada 

Table A.17 TransCanada Redwater Cogenerator Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

Cogenerator 359,740 5,965,222 29.6 3.00 20.4 435 0 0.823 0.017 0.071 0 0 

TOTAL From All Stack Sources 0.0 0.82 0.017 0.071 0.0 0.0 

Source: Sasol Canada Gas-to-Liquids Project EIA, May 2013 
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1.25 Umicore 

Table A.29 Umicore Fort Sask Metal Plant Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates 

(m) 
Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

Flash Tank Exhaust Ammonia (FN-VE-01) 355,513 5,954,768 9.3 0.05 6.2 346 0 0 0 0 0 0 

Dust Collector Cobalt(DU-DC-07) 355,489 5,954,756 7.8 0.40 2.3 316 0 0 0 0 0 0 

Dust Collector Cobalt(DU-DC-01) 355,488 5,954,750 7.8 0.40 10.2 311 0 0 2.00E-04 0 0 0 

Dust Collector Cobalt(DU-DC-02) 355,523 5,954,741 0.5 0.40 4.7 303 0 0 2.00E-04 0 0 0 

Dust Collector Nickel UC-DC-25 355,511 5,954,720 0.5 0.40 6.9 314 0 0 1.00E-04 0 0 0 

Dust Collector Nickel FN-DC-01 355,509 5,954,793 0.5 0.40 6.9 304 0 0 4.00E-04 0 0 0 

UC-HX-13A 355,519 5,954,733 9.3 0.19 1.7 305 0 0 7.00E-04 0 0.0110 0 

UC-HX-13B 355,516 5,954,728 9.3 0.19 1.2 291 0 0 2.00E-04 0 0.0110 0 

UC-DC-06 355,508 5,954,756 7.8 0.40 2.3 316 0 0 1.00E-04 0 0.0110 0 

TOTAL From All Stack Sources 0.0 0.0 1.90E-03 0.0 0.033 0.0 

Source: Sasol Canada Gas-to-Liquids Project EIA, May 2013 
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1.26 Williams Energy 

Table A.30 Williams Energy Redwater Olefins Faciltiy De-Ethanizer Project Stack Parameters and Criteria Emissions 

Source Description 

UTM Coordinates (m) Stack 

Height  

(m) 

Stack 

Diameter 

(m) 

Exit 

Velocity 

(m/s) 

Exit 

Temp.  

(K) 

Emissions (t/d) 

Easting Northing SO2 NOx PM2.5 CO NH3 H2SO4 

ROF De-ethanizer Project Heater 359,694 5,965,004 25.9 0.93 7.6 585 1.00E-04 0.023 1.30E-03 0.014 0 0 

ROF De-ethanizer Project Heater 359,705 5,965,004 18.1 0.46 8.6 725 0 0.008 4.00E-04 0.005 0 0 

TOTAL From All Stack Sources 1.0E-04 0.031 1.7E-03 0.019 0.0 0.0 

Source: Sasol Canada Gas-to-Liquids Project EIA, May 2013 
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1.0 INTRODUCTION 

CALMET and CALPUFF models, versions 6.5.0 and 7.2.1 respectively, were used for the air quality 

assessment.  Both of the models are described in detail by Exponent (Exponent, 2016) and are 

recommended by Alberta Environment and Parks (AEP) for regulatory air quality assessments (AEP 

2013).  

The purpose of this appendix is to present the technical information associated with the air dispersion 

modeling that was completed for the Agrium Fort Saskatchewan Nitrogen Operations (“FNO”). 

2.0 CALMET MODEL OPTIONS 

2.1 Wind Field Options (Input Group 5) 

Within the CALMET model, there are a number of options for calculating the modelling domain wind 

field.  Similarity theory is used to extrapolate surface winds to upper layers. 

The maximum overland radius of influence for the surface layer is 24 km.  The radius is 24 km at 

upper levels.  Additionally, the minimum radius of influence for the wind field interpolation is 

0.1 km, and radius of influence is set to 10 km for terrain features.  The wind field options for the 

dispersion meteorological component of the model are described in Table B2.1, where they differ 

from AEP (2013b) defaults. 

2.2 Meteorological Data Options (Input Group 4 and 6) 

Hourly surface heat fluxes, as well as the observed morning and afternoon temperature soundings, 

were used to calculate mixing heights.  The minimum and maximum mixing heights allowed were 

50 m and 3,000 m, respectively. 

The inverse distance-squared method, which was recommended by Dean and Snyder (1977) and 

Wei and McGuinness (1976), was used to interpolate air temperature, with a radius of influence of 

500 km.  A larger radius produces a more realistic temperature field, particularly at the surface. 

The meteorological data options, mixing height, precipitation, and temperature parameters that were 

used in the FNO assessment are outlined in Table B2.2, Table B2.3, and Table B2.4, respectively.  Only 

parameters that are different than AEP (2013b) or where no defaults exist, are listed. 

The following provides rationale for the use of non-default model parameters: 

 IPROG: MM5 data were used; 

 FEXTR2: There is no extrapolation – this option is used only when IEXTRP = 3 or -3, whereas 

IEXTRP = 4 was used in the project; 
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 ICLOUD: Gridded cloud cover from prognostic relative humidity at all levels (MM5toGrads 

algorithm).  Since MM5 data was used, this is the appropriate option; 

 NOOBS: 1 surface station was included. Use surface and overwater stations (no upper air 

observations); 

 ITPROG: 1 surface station was included, no upper air observations were included; 

 IRHPROG: Use prognostic RH; and 

NSSTA: 1 surface station was included. 

Table B2.1 Wind Field Options and Parameters (Input Group 5) 

Parameter Default Current Description 

Wind Field Model Options 

BIAS NZ*0 12*0 
Layer-dependent biases modifying the weights of surface and 

upper air stations 

IPROG 0 14 

Use gridded prognostic wind field model output fields as input to 

the diagnostic wind field model (14=use winds from MM5.DAT 

file as initial guess field) 

Radius of Influence Parameters 

RMAX1 - 24 Maximum radius of influence over land in the surface layer (km) 

RMAX2 - 24 Maximum radius of influence over land aloft (km) 

RMAX3 - 24 Maximum radius of influence over water (km) 

Other Wind Field Input Parameters 

TERRAD - 10 Radius of influence of terrain features (km) 

R1 - 6 
Relative weighting of the first guess field and observations in the 

surface layer (km) 

R2 - 6 
Relative weighting of the first guess field and observations in the 

layers aloft (km) 

RPROG - 54.0 
Relative weighting parameter of the prognostic wind field data 

(km) 

NSMTH 

(NZ) 

2,(mxnz-

1)*4 

2, 44, 44, 44, 

44, 44, 44, 

44, 44, 44, 

44, 44 

Number of passes in the smoothing procedure 

KBAR NZ 12 Level (1 to NZ) up to which barriers apply 
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Table B2.2 Wind Field Options and Parameters (Input Group 4) 

Parameter Default Current Description 

NOOBS 0 1 
Use surface and overwater stations (no upper air observations) 

Use MM4/MM5/M3D for upper air data 

Number of Surface & Precipitation Meteorological Stations 

NSSTA - 1 Number of surface stations 

NPSTA - -1 use of MM5/M3D precipitation data 

Cloud Data Options 

ICLOUD 0 4 
Gridded cloud cover from prognostic relative humidity at all 

levels 

 

Table B2.3 Mixing Height Parameters (Input Group 6) 

Parameter Default Current Description 

Relative Humidity Parameters 

IRHPROG 0 1 
3D relative humidity from observations or from prognostic data 

(0= use RH NOOBS = 0,1) 

 

Table B2.4 Temperature Parameters 

Parameter Default Current Description 

Temperature Parameters 

ITPROG 0 1 
Use Surface stations (no upper air observations)Use 

MM5/3D.DAT for upper air data (only if NOOBS = 0,1) 

TRADKM 500 24 Radius of influence for temperature interpolation (km) 

JWAT1 - 999 
Beginning land use categories for temperature interpolation 

over water (disabled) 

JWAT2 - 999 
Ending land use categories for temperature interpolation 

over water (disabled) 
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2.3 Fifth Generation NCAR/Penn State Mesoscale Model (MM5) 

The fifth generation NCAR/Penn State Mesoscale Model (MM5) was developed jointly by the 

National Center for Atmospheric Research (NCAR) and Pennsylvania State University (PSU).  It is a 

prognostic model that computes horizontal and vertical velocity components, pressure, temperature, 

relative humidity and vapour, cloud, rain, snow, ice, and graupel mixing ratios.  The MM5 dataset 

used for this assessment is the AEP-provided meteorological dataset. 

2.4 Geophysical Parameters 

2.4.1 Land Use 

To determine meteorological parameters in the boundary layer, the CALMET model requires a 

physical description of the ground surface.  The geophysical parameters for this assessment include 

land use category, terrain elevation, roughness length, albedo, Bowen ratio, surface heat flux 

parameter, anthropogenic heat flux and leaf area index.  Values for all land use parameters except 

land use category and elevation were determined for the following periods: 

 Winter – January 1 to March 31 and November 15 to December 31; 

 Spring – April 1 to June 14; 

 Summer – June 15 to August 31; and 

 Fall – September 1 to November 14. 

The geophysical parameters for all periods are summarized in Table B2.5 below.  

Table B2.5 Surface Variables Associated with Land Use Characteristics 

Land Use Categories Geophysical Parameters 

CALMET (USGS 

Land Use 

Classification 

System) 

GeoBase (NRCAN) 

Roughness 

Length Z0 

(m) 

Albedo Bowen 

Ratio 

Heat 

Flux 

(W/m2) 

Anthropogenic 

Heat Flux 

(W/m2) 

Leaf 

Area 

Index 

(LAI) 

WINTER 

10 – Urban or 

Build-Up Land 
34 - Developed 1.00 0.35 1.50 0.25 30.0 0.20 

20 – Agricultural 

Land - 

Unirrigated 

52 – Shrub Low 

121 – Agriculture 

Annual Cropland 

0.01 0.60 1.50 0.15 0.0 0.50 

30 - Rangeland 
100 – Herb 

110 – Grassland 

122 – Agriculture 

0.001 0.60 1.50 0.15 0.0 0.20 
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Table B2.5 Surface Variables Associated with Land Use Characteristics 

Land Use Categories Geophysical Parameters 

CALMET (USGS 

Land Use 

Classification 

System) 

GeoBase (NRCAN) 

Roughness 

Length Z0 

(m) 

Albedo Bowen 

Ratio 

Heat 

Flux 

(W/m2) 

Anthropogenic 

Heat Flux 

(W/m2) 

Leaf 

Area 

Index 

(LAI) 

Pasture/Forage 

41 – Deciduous 

Forest Land 

51 – Shrub Tall 

221 – Boadleaf dense 

222 – Broadleaf 

Open 

223 – Broadleaf 

Sparse 

0.50 0.50 1.50 0.15 0.0 0.50 

42 – Evergreen 

Forest Land 

211 – Coniferous 

Dense 

212  - Coniferous 

Dense 

213 – Coniferous 

Sparse 

1.30 0.35 1.50 0.15 0.0 4.00 

43 – Mixed Forest 

Land 

231 – Mixedwood 

Dense 

232 – Mixedwood 

Open 

233 – Mixedwood 

Sparse 

0.90 0.43 1.50 0.15 0.0 2.30 

50 - Water 20 - Water 0.0001 0.20 1.50 1.00 0.0 0.00 

61 – Forested 

Wetland 

81 – Wetland-Treed 

82 – Wetland – 

Shrub 

11 – Cloud 

12 - Shadow 

0.90 0.43 1.50 0.15 0.0 1.2 

62 – Non-forested 

Wetland 
83 – Wetland - Herb 0.05 0.30 1.50 0.15 0.0 0.2 

70 – Barren Land 

32 – Rock/Rubble 

33 – Exposed/Barren 

Land 

0.05 0.45 1.50 0.15 0.0 0.00 

SPRING 

10 – Urban or 

Build-Up Land 
34 - Developed 1.00 0.14 1.00 0.25 15.0 0.20 

20 – Agricultural 

Land - 

Unirrigated 

52 – Shrub Low 

121 – Agriculture 

Annual Cropland 

0.03 0.14 0.30 0.15 0.0 1.00 
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Table B2.5 Surface Variables Associated with Land Use Characteristics 

Land Use Categories Geophysical Parameters 

CALMET (USGS 

Land Use 

Classification 

System) 

GeoBase (NRCAN) 

Roughness 

Length Z0 

(m) 

Albedo Bowen 

Ratio 

Heat 

Flux 

(W/m2) 

Anthropogenic 

Heat Flux 

(W/m2) 

Leaf 

Area 

Index 

(LAI) 

30 - Rangeland 

100 – Herb 

110 – Grassland 

122 – Agriculture 

Pasture/Forage 

0.05 0.18 0.40 0.15 0.0 0.30 

41 – Deciduous 

Forest Land 

51 – Shrub Tall 

221 – Boadleaf dense 

222 – Broadleaf 

Open 

223 – Broadleaf 

Sparse 

1.00 0.12 0.70 0.15 0.0 1.00 

42 – Evergreen 

Forest Land 

211 – Coniferous 

Dense 

212  - Coniferous 

Dense 

213 – Coniferous 

Sparse 

1.30 0.12 0.70 0.15 0.0 4.00 

43 – Mixed Forest 

Land 

231 – Mixedwood 

Dense 

232 – Mixedwood 

Open 

233 – Mixedwood 

Sparse 

1.15 0.12 0.70 0.15 0.0 2.50 

50 - Water 20 - Water 0.0001 0.12 0.10 1.00 0.0 0.00 

61 – Forested 

Wetland 

81 – Wetland-Treed 

82 – Wetland – 

Shrub 

10 – Unclassified 

11 – Cloud 

12 - Shadow 

1.15 0.12 0.70 0.15 0.0 1.30 

62 – Non-forested 

Wetland 
83 – Wetland - Herb 0.20 0.12 0.10 0.15 0.0 0.30 

70 – Barren Land 

32 – Rock/Rubble 

33 – Exposed/Barren 

Land 

0.05 0.30 1.00 0.15 0.0 0.00 

SUMMER 

10 – Urban or 34 - Developed 1.00 0.16 2.00 0.25 10.0 0.30 
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Table B2.5 Surface Variables Associated with Land Use Characteristics 

Land Use Categories Geophysical Parameters 

CALMET (USGS 

Land Use 

Classification 

System) 

GeoBase (NRCAN) 

Roughness 

Length Z0 

(m) 

Albedo Bowen 

Ratio 

Heat 

Flux 

(W/m2) 

Anthropogenic 

Heat Flux 

(W/m2) 

Leaf 

Area 

Index 

(LAI) 

Build-Up Land 

20 – Agricultural 

Land - 

Unirrigated 

52 – Shrub Low 

121 – Agriculture 

Annual Cropland 

0.20 0.20 0.50 0.15 0.0 3.00 

30 - Rangeland 

100 – Herb 

110 – Grassland 

122 – Agriculture 

Pasture/Forage 

0.10 0.18 0.80 0.15 0.0 1.00 

41 – Deciduous 

Forest Land 

51 – Shrub Tall 

221 – Boadleaf dense 

222 – Broadleaf 

Open 

223 – Broadleaf 

Sparse 

1.30 0.12 0.30 0.15 0.0 3.50 

42 – Evergreen 

Forest Land 

211 – Coniferous 

Dense 

212  - Coniferous 

Dense 

213 – Coniferous 

Sparse 

1.30 0.12 0.30 0.15 0.0 4.00 

43 – Mixed Forest 

Land 

231 – Mixedwood 

Dense 

232 – Mixedwood 

Open 

233 – Mixedwood 

Sparse 

1.30 0.12 0.30 0.15 0.0 3.80 

50 - Water 20 - Water 0.0001 0.10 0.10 1.00 0.0 0.00 

61 – Forested 

Wetland 

81 – Wetland-Treed 

82 – Wetland – 

Shrub 

10 – Unclassified 

11 – Cloud 

12 - Shadow 

1.30 0.12 0.30 0.25 0.0 2.00 

62 – Non-forested 

Wetland 
83 – Wetland - Herb 0.20 0.14 0.10 0.25 0.0 1.00 

70 – Barren Land 32 – Rock/Rubble 

33 – Exposed/Barren 
0.05 0.30 1.00 0.15 0.0 0.00 
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Table B2.5 Surface Variables Associated with Land Use Characteristics 

Land Use Categories Geophysical Parameters 

CALMET (USGS 

Land Use 

Classification 

System) 

GeoBase (NRCAN) 

Roughness 

Length Z0 

(m) 

Albedo Bowen 

Ratio 

Heat 

Flux 

(W/m2) 

Anthropogenic 

Heat Flux 

(W/m2) 

Leaf 

Area 

Index 

(LAI) 

Land 

FALL 

10 – Urban or 

Build-Up Land 
34 - Developed 1.00 0.18 2.00 0.25 15.0 0.20 

20 – Agricultural 

Land - 

Unirrigated 

52 – Shrub Low 

121 – Agriculture 

Annual Cropland 

0.05 0.18 0.70 0.15 0.0 1.50 

30 - Rangeland 

100 – Herb 

110 – Grassland 

122 – Agriculture 

Pasture/Forage 

0.01 0.20 1.00 0.15 0.0 1.00 

41 – Deciduous 

Forest Land 

51 – Shrub Tall 

221 – Broadleaf 

dense 

222 – Broadleaf 

Open 

223 – Broadleaf 

Sparse 

0.80 0.12 1.00 0.15 0.0 2.00 

42 – Evergreen 

Forest Land 

211 – Coniferous 

Dense 

212  - Coniferous 

Dense 

213 – Coniferous 

Sparse 

1.30 0.12 0.80 0.15 0.0 4.00 

43 – Mixed Forest 

Land 

231 – Mixedwood 

Dense 

232 – Mixedwood 

Open 

233 – Mixedwood 

Sparse 

1.05 0.12 0.90 0.15 0.0 3.00 

50 - Water 20 - Water 0.0001 0.14 0.10 1.00 0.0 0.00 

61 – Forested 

Wetland 

81 – Wetland-Treed 

82 – Wetland – 

Shrub 

10 – Unclassified 

11 – Cloud 

1.05 0.12 0.90 0.25 0.0 1.50 
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Table B2.5 Surface Variables Associated with Land Use Characteristics 

Land Use Categories Geophysical Parameters 

CALMET (USGS 

Land Use 

Classification 

System) 

GeoBase (NRCAN) 

Roughness 

Length Z0 

(m) 

Albedo Bowen 

Ratio 

Heat 

Flux 

(W/m2) 

Anthropogenic 

Heat Flux 

(W/m2) 

Leaf 

Area 

Index 

(LAI) 

12 - Shadow 

62 – Non-forested 

Wetland 
83 – Wetland - Herb 0.20 0.16 0.10 0.25 0.0 0.70 

70 – Barren Land 

32 – Rock/Rubble 

33 – Exposed/Barren 

Land 

0.05 0.28 1.00 0.15 0.0 0.00 

The CALMET modelling domain was described using seven land use categories.  A category was 

assigned to each 500 m x 500 m grid cell based on the most prevalent land use type according to those 

described by Cihlar and Beaubien (1998).  These descriptive categories were then grouped into 

broader classifications, which were provided by CALMET.  The Land Use Categories were defined 

using land cover information from the Canadian Council on Geomatics Geobase (Geobase, 2016).  The 

Cover Classification data originates from Landsat 5 and Landsat 7 ortho-images. 

Each land use category was assigned summer, fall, winter, and spring values of roughness length, 

albedo, Bowen Ratio, anthropogenic and soil flux parameters, and leaf area index. 

The geotechnical parameters were largely the default values recommended by PCRAMMET 

(U.S. EPA 1995) and AEP (AEP, 2013b). 

2.4.2 Terrain 

Terrain data were obtained from Canadian Digital Elevation Data (1 arc second or roughly ~ 30 m) 

found on the GeoBase website (Geobase 2016).  The terrain heights for meteorological grid points, 

receptors, and sources are processed through pre-processor program.  The CALMET pre-processor 

program, TERREL, was used to extract and format terrain data. 

3.0 CALPUFF MODEL OPTIONS 

3.1 Settings for Regional Model 

The CALPUFF input parameters were selected according to the default values, with some exceptions.  

For the simulation of building downwash, the PRIME method was used for buildings within the 

Integrated Site boundary.  
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Tables B3.1 to B3.3 identify the input parameters comparing Calpuff model default values to the 

values used for the current project.  Non-default parameters were used as follows: 

 MBDW: PRIME method used for plume downwash – the PRIME method is considered more 

advanced and is recommended by the Alberta modelling guidelines (AEP 2013b); 

 MCHEM: RIVAD/ARM3 as recommended by the Alberta modelling guidelines (AEP 2013b); 

and 

 MDISP and MDISP2: dispersion coefficients from internally calculated sigma v, sigma w using 

micrometeorological variables as recommended by AEP (AEP, 2013b). 

Table B3.1 General Run Control Parameters (Input Group 1) 

Parameter Default Current Description 

IBYR - 2002 Starting year 

IBMO - 1 Starting month 

IBDY - 1 Starting day 

IBHR - 0 Starting hour 

IBMIN - 0 Starting minute 

IBSEC - 0 Starting second 

IEYR - 2007 Ending year 

IEMO - 1 Ending month 

IEDY - 1 Ending day 

IEMIN - 0 Ending minute 

IESEC - 0 Ending second 

ABTZ - UTC-0700 Base time zone (MST = 7.0) 

NSECDT - 3600 Length of run (seconds) 

NSPEC 5 9 Number of chemical species 

NSE 3 5 Number of chemical species to be emitted 
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Table B3.2 Technical Options (Input Group 2) 

Parameter Default Current Description 

MBDW 1 2 Method used to simulate building downwash (2 = PRIME method) 

MCHEM 1 3 Transformation rates computed internally using RIVID/ARM3 scheme 

MDISP 3 2 

Method used to compute dispersion coefficients - dispersion coefficients 

from internally calculated sigma v, sigma w using micrometeorological 

variables 

MDISP2 3 2 

Back-up method used to compute dispersion when measured turbulence 

data are missing (used only if MDISP = 1 or 5)  

dispersion coefficients from internally calculated sigma v, sigma w using 

micrometeorological variables 

MPDF 0 1 PDF used for dispersion under convective conditions 

MREG 1 0 Do not test options specified to see if they conform to regulatory values 

 

Table B3.3 Species List-Chemistry Options (Subgroup 3a) 

CSPEC 
Modelled 

(0=no, 1=yes) 

Emitted 

(0=no, 1=yes) 

Dry deposition (0=none,1=computed 

gas, 2=computed particle, 3=user-

specified) 

Output group 

Number 

SO2 1 0 1 0 

SO4 1 0 2 0 

NO 1 1 1 0 

NO2 1 1 1 0 

HNO3 1 0 1 0 

NO3 1 0 2 0 

CO 1 1 1 0 

PM2.5 1 1 0 0 

NH3 1 1 0 0 
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Table B3.4 Map Projection Grid Control Parameters (Input Group 4)  

Parameter Default Current Description 

IUTMZN - 12 UTM Zone (1 to 60) 

DATUM WGS-84 NAR-B NIMA Datum Region - Canada 

NX - 80 Number of X grid cells in meteorological grid 

NY - 80 Number of Y grid cells in meteorological grid 

NZ - 12 Number of vertical layers in meteorological grid 

DGRIDKM - 1.0 Grid spacing (km) 

ZFACE - 

0,20,40,80,120, 

280,520,880, 1320,1820, 

2380,3000, 4000 

Cell face heights in meteorological grid (m) 

XORIGKM - 310 
Reference X coordinate for SW corner of grid cell (1,1) 

of meteorological grid (km) 

YORIGKM - 5920 
Reference Y coordinate for SW corner of grid cell (1,1) 

of meteorological grid (km) 

IBCOMP - 1 X index of lower left corner of the computational grid 

JBCOMP - 1 Y index of lower left corner of the computational grid 

IECOMP - 80 X index upper right corner of the computational grid 

JECOMP - 80 Y index upper right corner of the computational grid 

LSAMP T F Sampling grid is not used 

IBSAMP - 1 X index of lower left corner of the sampling grid 

JBSAMP - 1 Y index of lower left corner of the sampling grid 

IESAMP - 80 X index of upper right corner of the sampling grid 

JESAMP - 80 Y index of upper right corner of the sampling grid 

3.2 Settings for Regional Model 

The Calpuff model settings are the same as those described in Section 3.1 with the exception of the 

following as recommended by AEP Non-Routine Flaring Modelling Guidance (AEP, 2014): 

 MTIP = 0; Stack tip downwash was turned off; and 

 MSHEAR = 1; vertical wind shear modelled above stack. 
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Appendix 9  Annual Compliance Stack Testing Summary
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Appendix 9: Annual Compliance Stack Testing Summary 
Table A9-1 Annual Compliance Stack Testing Summary 2007-2016 

Source Description 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

 
Ammonia Process Unit 
NOx - kg/hr 

          Approval  
Limits 

Primary Reformer Stack 87.4 77.3 76.0 53.1 56.8 66.3 73.2 51.1 48.7 59.6 N/A1 

Urea Process Unit 
Ammonia- kg/hr 

          Approval  
Limits 

Main Stack 66.8 48.9 58.0 56.8 44.2 53.7 45.9 51.9 58.7 51.7 120 

Urea Process Unit 
Particulate- g/kg eff. 

          Approval  
Limits 

Main Stack 0.050 0.018 0.008 0.012 0.010 0.004 0.002 0.018 0.008 0.005 0.20 

Note:  
Data was extracted from the annual air quality reports submitted to Alberta Environment and Parks. 
1 Not available. 
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Figure 9-1 Annual Stack testing results of NOx emissions from the primary reformer 
stack. 

 

Figure 9-2 Annual Stack testing results of ammonia emission from the urea main stack. 
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Figure 9-3 Annual Stack testing results of particulate emission from the urea main stack. 
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Appendix 10 Air Related Incidents Reports to Alberta 
Environment and Parks 
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Source Release Substance Quantity Units Date AEP 
Reference # 

Urea Process Unit 
ST-101 Scrubber Stack 
(PSV-242 & PSV-166) 

Ammonia 40 Kg 4/16/2007 186003 

Ammonia Process Unit 
190-F Tank &  
109-JA/JB Pump Seals 

Ammonia 33 Kg 6/17/2007 187286 

Urea Process Unit 
ST-101 Scrubber Stack 
(PSV-242) 

Ammonia 340 Kg 9/25/2007 193771 

Urea Process Unit 
Evaporator Feed Drum D-120 

Ammonia 106 Kg 12/13/2007 195897 

Urea Process Unit 
ST-101 Scrubber Stack 
(PSV-242) 

Ammonia 60 Kg 2/9/2008 195897 

Ammonia Process Unit 
110-F Flash Drum  
(RV-110F) 

Ammonia 1891 Kg 6/16/2008 202812 

Ammonia Process Unit 
Flash Drums  
(109-F, 110-F, 111-F & 112-F)  

Ammonia <50 Kg 7/22/2008 204280 

Urea Process Unit 
ST-101 Scrubber Stack 
(PSV-242) 

Ammonia 270 Kg 7/28/2008 204799 

Urea Process Unit 
ST-101 Scrubber Stack 
(PSV-242) 

Ammonia 600 Kg 9/4/2008 205889 

Urea Process Unit 
ST-101 Scrubber Stack 
(PSV-242) 

Ammonia 140 Kg 9/6/2008 205906 

Urea Process Unit 
ST-101 Scrubber Stack 
(PSV-242) 

Ammonia 160 Kg 9/7/2008 205579 

Urea Process Unit 
ST-101 Scrubber Stack 
(PSV-242) 

Ammonia 150 Kg 9/8/2008 206010 
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Source Release Substance Quantity Units Date AEP 
Reference # 

Aqua Ammonia Skid 
Plate Exchanger 

Ammonia 13,000 Kg 1/13/2009 209227 

Urea Process Unit 
ST-101 Scrubber Stack 
(PSV-242) 

Ammonia 133 Kg 3/29/2009 211746 

Ammonia Process Unit 
110-F Flash Drum  
(RV-110F) 

Ammonia 1,230 Kg 4/10/2009 212377 

Urea Process Unit 
Atmospheric Vent  
(D-120)  

Ammonia 25 Kg 1/6/2010 222837 

Ammonia Process Unit 
110-F Flash Drum  
(RV-110F) 

Ammonia 412 Kg 3/6/2010 224294 

Urea Process Unit 
Main Stack 

Ambient Ammonia  
1-hour Average 

2.47 ppm 3/23/2010 234407 

Urea Process Unit 
ST-101 Scrubber Stack 
(PSV-242) 

Ammonia 227 Kg 4/11/2010 234802 

Urea Process Unit 
Urea Reactor Vessel 

Ammonia 13,500 Kg 8/3/2010 238725 

Ammonia Process Unit 
110-F Flash Drum  
(RV-110F) 

Ammonia 145 Kg 8/31/2010 239743 

Urea Process Unit 
ST-101 Scrubber Stack 
(PSV-166 & PSV-167) 

Ammonia 255 Kg 9/27/2010 240597 

Ammonia Process Unit 
Ammonia Transfer Line 
Leaking Check Valve 

Liquid Ammonia 42 Kg 11/22/2011 253861 

Urea Process Unit 
High Pressure Scrubber 
(E-103) 

Ammonia 11,800 Kg 8/7/2012 261827 
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Source Release Substance Quantity Units Date AEP 
Reference # 

Ammonia Plant 
Refrigerant Drum  
(RV-110F)) 

Ammonia 390 Kg 8/21/2012 262354 

Ammonia Plant 
Ammonia Storage Tank 
via Ammonia Flare 

Ammonia 216 Kg 8/22/2012 262354 

Ammonia Plant 
Refrigerant Drum  
(RV-110F) 

Ammonia 93 Kg 8/22/2012 262397 

Urea Process Unit 
E-103 High Pressure Scrubber  
Leaking Gasket 

Ammonia 57 Kg 10/11/2012 264007 

Ammonia Process Unit 
Ammonia Storage Tank 
Safety Lift (RV-2101-F) 

Ammonia 1,035 Kg 11/30/2012 265340 

Urea Process Unit 
ST-101 Scrubber Stack  
(PSV-242) 

Ammonia 1,428 Kg 6/3/2013 270737 

Ammonia Process Unit 
Refrigerant Drum  
(RV-110F) 

Ammonia 920 Kg 11/9/2013 277413 

Urea Process Unit 
Rectifier  
(PSV-166 & PSV-167) 

Ammonia 13 Kg 11/14/2013 277610   

Urea Process Unit  
Desorber  
(PSV-242) 

Ammonia 28 Kg 11/20/2013 277762  

Urea Process Unit  
Desorber  
(PSV-242) 

Ammonia 35 Kg 12/10/2013 278482   

Urea Process Unit  
Desorber  
(PSV-242) 

Ammonia 161 Kg 3/23/2014 281897  
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Source Release Substance Quantity Units Date AEP 
Reference # 

Urea Process Unit  
Medium Pressure Scrubber 
(SV-T103) 

Ammonia 43 Kg 5/6/2014 283656  

Ammonia Process Unit 
Refrigerant Drum  
(RV-110F) 

Synthesis Gas 166 Kg 7/11/2014 286594   

Urea Process Unit  
Desorber  
(PSV-242) 

Ammonia 33 Kg 9/29/2014 290134  

Urea Process Unit  
Desorber 
(PSV-242) 

Ammonia 36 Kg 2/20/2015 295080 

Pumping Pond 
Ammonia Odour Complaint 

Ammonia -- -- 9/30/2015 303080   

Urea Process Unit  
Desorber (PSV-242) 

Ammonia 53 Kg 10/5/2015 304259 
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