
Equilibrium Environmental Inc. January 2015 Draft  

Date:  January 23, 2015 

Attention: Joanne Germaine, HSE Advisor 
  Whitecap Resources Inc. 
 
Re: 08-18-031-01 W5M Remediation and Reclamation – Scope of Work 
 

INTRODUCTION 
 

Historical activities at the 08-18-031-01 W5M Site appear to have resulted in increased root zone and 

subsoil Electrical Conductivity (EC) and Sodium Adsorption Ratio (SAR) values above Alberta 

Environment and Sustainable Resource Development (ESRD) Tier 1 guidelines.  These guidelines were 

established based on background soil concentration data.  The exceedences may related to the spreading 

of drill sump material across the western/southwestern portion of the Site.  In the northwest portion of the 

Site, soil EC values are elevated as a result of historical storage of manure by a third party and associated 

ammonium and nitrate concentrations, based on soil investigation work conducted by Equilibrium 

Environmental Inc. (Equilibrium) in 2014. 

 

Exceedences of Tier 1 EC and SAR values must be mitigated prior to obtaining a reclamation certificate 

and obtaining Site closure.  The purpose of this letter is to describe the general approach and scope of 

work proposed to achieve reclamation closure. 

 

APPROACH FOR MITIGATING SALINITY IMPACT EXCEEDENCES 

 

An evaluation of historical and 2014 Site investigation data was used to identify areas and soils depths 

where EC and SAR exceedences have been measured (Figure 1).  The dark blue area contains root zone 

soils with EC and SAR exceedences, and represents an area of approximately 25 x 25 m.  Soils are 

typically impacted to a depth of 1.0 m, resulting in an impact volume of 625 m3.  Due to the magnitude of 

EC exceedences (i.e., values up to 9 dS/m contrasted against a background of < 3 dS/m), it is 

recommended that this material be taken to a local landfill and replaced with low salinity backfill (EC < 2 

dS/m; SAR < 2).  It was determined that Mountain View County Regional Waste Commission’s Class 2 

landfill can accept low salinity impacted material, resulting in considerable savings in terms of trucking.  

Equilibrium has a mobile field screening lab that can rapidly assess soil EC as well as SAR values.  This 

screening lab will be used intensively to ensure that unimpacted materials are segregated separately and 

Equilibrium Environmental Inc. 3004 Ogden Road SE 

Calgary, AB T2G 4N5 

Tel:  (403) 286-7706 

Fax: (403) 286-8173 
Email: tknafla@eqm.ca 
EEI Project: WC-01 
SOW #:   WC-01-SOW-01b 

Whitecap Resources Canada Inc. 

500, 222 – 3rd Avenue S.W. 

Calgary, Alberta 

T2P 0B4 



Whitecap Resources Inc.  08-18-031-1 W5 Reclamation Scope of Work 

Equilibrium Environmental Inc. January 2015 Draft Page 1 

 

not hauled to landfill.  Confirmatory samples with occasional rush samples will be submitted to an 

accredited laboratory for defensible analytical confirmation. 

 

The red area (Figure 1) highlights soils with EC values above background but predominantly below the 

ESRD Tier 1 guideline (3 dS/m).  In this area, SAR values exceed the Tier 1 guideline (SAR of 4) and 

range up to 11 to a depth of 1.5 m.  The volume of impacted soil is approximately 2,790 m3.  Given that 

soils in the root zone of the impacted area are borderline coarse/fine tills, combined with the relatively low 

magnitude of SAR exceedence that is primarily driven by low concentrations of calcium and magnesium, 

it is recommended that this area be addressed via the incorporation of magnesium sulphate amendment.   

 

Figure 1.  Areas with Tier 1 EC and SAR Exceedences 

 

 
EM Survey with soil sampling locations overlain onto aerial photo  
Dark blue outlined area contains EC and SAR exceedences within the root zone 
Red outlined area contains SAR exceedences within the root zone 
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Previous work conducted by Equilibrium has demonstrated magnesium sulphate amendments to be a 

successful approach for these types of soil and SAR/EC ranges.  The procedure for SAR amendment will 

involve the excavation of impacted soils, and layering across the lease area where soils can be amended 

with magnesium sulphate, incorporated via disc and rotospic.  If topsoil and subsoil are absence in the 

lease area, minimal surface preparation work will be required.  Any topsoil or subsoil will be removed and 

stockpiled in a segregated manner prior to use of the lease area for amendment application.  The 

screening lab will be used to rapidly assess amendment incorporation progress and mitigation of SAR 

values, with selected rush samples submitted to the lab for defensible confirmation, prior to returning soils 

as backfill into the excavation.  Multiple rounds of soil processing will be conducted until SAR has been 

mitigated and reduced to values below 4.  Confirmatory samples will be taken from the amendment work 

area to ensure that underlying soils have not been impacted resulting in ESRD Tier 1 exceedences.  

Amended soils will be returned to the excavation using a cat, and packed to reduce the potential for future 

subsidence.  Excavation walls and base will have met Tier 1 guidelines prior to backfilling.   

 

RECLAMATION APPROACH 

 

Mineral soils will be paratilled to mitigate compaction prior to the placement of topsoil and subsoil.  Topsoil 

with appropriate EC and SAR values (EC < 2 dS/m; SAR < 4), organic matter content, texture, and weed 

compatibility, will be spread over the lease area, including where excavation activities took place and the 

amendment work space.  The lease will be seeded with an appropriate pasture mix.  Two site visits will 

be conducted to assess if supplementary seeding or weed mitigation is required.  Soils will also be tested 

for compaction and subsidence. 
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CLOSURE 

 

If you have any questions or concerns with the content of this scope of work or cost estimate, please do 

not hesitate to contact Anthony Knafla at 403-286-7706 or 403 862 7758. 

 

Sincerely,  

Equilibrium Environmental Inc.  

 
 

 

 

Anthony L. Knafla, M.Sc. DABT 

Senior Project Manager/Founder 
 
 
 

 
Timothy Chidlaw, P.Ag.      

Senior Environmental Scientist     
 


