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Factsheet on the Directive for 
Monitoring the Impact of Sulphur 
Dust on Soils 

Purpose of the Directive and Factsheet 

The Directive for Monitoring the Impact of Sulphur Dust on 

Soils specifies regulatory requirements and provides 

guidance for monitoring and mitigation of the impacts of 

sulphur dust on soils for applicable facilities in Alberta. In 

2015, Alberta Environment and Parks (AEP) and the Alberta 

Energy Regulator (AER) released a 2015 version of the 

Directive to amend and replace its 2011 version and the Soil 

Monitoring Guidelines under section II.C.3 and Appendix A 

of Government of Alberta’s 1989 Air Monitoring Directive. 

This Factsheet on the Directive for Monitoring the Impact of 

Sulphur Dust on Soils serves as a companion website 

publication to support implementation of the Directive, as 

amended. It may be periodically updated. 

Nothing in the Directive or the Factsheet should be taken as 

superseding or overriding the requirements of an approval, 

the Environmental Protection and Enhancement Act (EPEA) 

or its regulations. In the case of a conflict, the approval, 

EPEA and regulations prevail. 

General implementation information 

Scope and application of this Directive 

The Directive applies to the sulphur handling and processing 

facilities in Alberta whose EPEA approvals have 

requirements for monitoring, reporting and mitigating the 

potential impact of sulphur dust to soils. Typically, these 

facilities handle and process solid elemental sulphur using 

blocks, base pads, prilling towers, granulating facilities, 

loading/unloading facilities, and/or store more than 100 

tonnes of solid elemental sulphur. 

Plants that only operate liquid elemental sulphur processing 

facilities are generally exempt from requirements for 

monitoring, reporting and mitigating the impacts of sulphur 

dust to soils, provided that any historical impacts to soils by 

solid elemental sulphur operations have been remediated to 

appropriate standards. 

 

Major changes in the 2015 version  
 

The 2015 version of the Directive implements new extraction 

and analytical methods developed and validated in Alberta 

for determination of elemental sulphur in soils. This was 

necessary because related work completed over the years in 

Alberta indicated that the chloroform extraction-high 

performance liquid chromatography (HPLC) analysis method 

(Watkinson et al, 1987), referenced in the 2011 version of 

the Directive, was not suitable with the mainstream 

commercial laboratories in Alberta for reasons outlined in the 

Analytical Methods section of this Factsheet. 

Other minor revisions included the following: 

a) General information regarding policy roles of AEP 

and AER; 

 

b) Requirements for landowner notifications before 

conducting the field work outlined in this Directive; 

and 

 

c) Some refinements in reporting formats to facilitate 

efficient regulatory reviews of monitoring or 

mitigation proposals and reports. 

Directive taking effect 

The 2015 version of the Directive came into force on 

September 1 of 2015 in the following ways: 

a) For EPEA approvals that already included the 

Directive for Monitoring the Impact of Sulphur Dust 

on Soils (AEW, 2011) as amended, no change in 

approvals was needed as the 2015 version is in 

force automatically since September 1 of 2015; 

 

b) For EPEA approvals that still follow the Soil 

Monitoring Guidelines within Government of 

Alberta’s 1989 Air Monitoring Directive, the 

approvals must be amended to reflect the changed 

requirements in the 2015 Directive. 
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Prior to any EPEA approval amendment, the approval 

holders may voluntarily use the 2015 version of the 

Directive, but they will need to clarify the reporting 

requirements with the Director. In this case they must 

choose the 2015 version of the Directive or remain with the 

Soil Monitoring Guidelines within the 1989 Air Monitoring 

Directive, in their entirety - they cannot use both. 

Relationship between this Directive and AEP’s 

2009 Soil Monitoring Directive 

The 2015 Directive for Monitoring the Impact of Sulphur Dust 

on Soils focuses on lands in the vicinity of plants that handle 

solid elemental sulphur. Sometimes, it may also extend to 

selected locations within the boundary of a plant site when 

the overall pattern of deposition of sulphur dust needs to be 

assessed. 

Monitoring for the release of sulphur and other substances to 

soils within the plant boundary in general, is addressed by 

the Soil Monitoring Directive (AENV, 2009), as amended, 

under the corresponding EPEA approvals. 

Monitoring and sampling of soils 

Use of composite samples for all monitoring 

events  

A minimum of five separate soil samples must be collected 

within a five-meter radius of a sampling location. The depth 

intervals defined in section 2.2.2.2 of the Directive must be 

followed. The samples must be composited within each 

depth interval for that location. Where it is possible, the 

composite samples should be mixed in the field. 

Determination of soil bulk density  

Measurements of soil bulk density at one representative sub-

location are adequate for the programs in the Directive. The 

bulk density data must be determined for each of the 

specified depth intervals as outlined in section 2.2.2.2 of the 

Directive. As measurements of soil bulk density can cause 

significant disturbance to a sampling location, it may not 

need to be measured again in the subsequent soil 

monitoring and mitigation events, unless the site is disturbed 

by new construction or change in land use. 

Surrogate baseline data for older plants  

The Directive requires that baseline site condition be 

characterized prior to the commencement of the operation of 

a new plant or plant expansion to include solid sulphur 

handling and processing operations for applicable EPEA 

approval holders. For some older plants where baseline soil 

data are not available, it is acceptable to use background 

locations as a surrogate baseline, provided that the locations 

are not affected by plant operations and the soil types are 

the same as the locations being monitored. 

Mitigation Program 

Determination of exceedance 

In the Directive, impacts of sulphur dust to soils are identified 

by comparing soil data from each monitoring event against 

the operational threshold values in section 3.2.3.1. 

Considering the dynamic nature of soil acidification, the most 

recent monitoring data should be used to give a more 

accurate assessment of the site. The trend in monitoring 

data will help to estimate the rates of soil acidification, or, 

where a mitigation plan has been implemented, the rates of 

soil recovery. 

Alberta Environment and Parks has kept a set of operational 

thresholds with multiple parameters in section 3.2.3.1 of the 

Directive. All of those parameters must be determined in a 

Routine Monitoring Program and when an exceedance is 

detected, the Mitigation Program must be triggered, unless 

otherwise authorized in writing by the Director. 

Issues about alkaline baseline soils 

Where the soil has an alkaline baseline or background 

condition, and the measured soil pH values in the Routine 

Monitoring Program still remain above 6.5, the benefits of 

liming may be outweighed by an adverse effect on the 

availability of nutrients to vegetation. Instead the Mitigation 

Program should focus on control of the sources of sulphur 

dust and protection of other sensitive ecosystem 

components of the land. The proponents should contact the 

relevant AER or AEP staff members to discuss site-specific 

options. 

If the soil pH is below 6.5 for agricultural soils, or 5.0 for 

forest soils, liming is needed and the targeted pH should be 

within the optimal range (pH 6.0-7.0 for agricultural soils, and 

pH 5.0-6.5 for forest soils) for nutrient uptake. 

Analytical methods 

New versus old analytical methods 

The 2015 version of the Directive requires some new 

analytical methods. Soil analytical methods are normally 

updated in about a 10-year period in scientific communities 

and improvements are often adopted along the way. 

Laboratory procedures for soil analyses need to be updated 

to remain relevant, and all relevant EPEA approval holders 

are required to use the new methods, or equivalent methods 

that are otherwise authorized by the Director. One exception 
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for soil pH determination is explained in later portion of this 

section. 

In general, it is not anticipated that the updated methods will 

result in drastically different analytical results. If a new 

laboratory method does produce distinctly different results 

with quality-control samples of known concentrations, the 

laboratory may use the new method to either 

a) re-analyze any stored baseline samples, or 

 

b) analyze suitable background soil samples and use 

them as a surrogate baseline. 

Analytical methods for soil pH 

When determining the pH for organic soils or forest litter 

samples, a liquid volume (mL) to soil weight (g) ratio of 10:1 

should be used. A ratio of 2:1 should be used for mineral 

soils. These soil-specific ratios have been widely used in the 

determination of soil pH and are cited in the references of 

this Directive. 

The Directive has specified the calcium chloride (CaCl2) 

method for determination of soil pH as a preferred method in 

general. However, if the water suspension method has been 

consistently used by an EPEA approval holder to determine 

soil pH in previous monitoring events, it should be followed 

in the future to acquire comparable data. 

New analytical methods for elemental sulphur 

The 2015 version of the Directive has introduced two new 

HPLC methods and their standard operating protocols for 

extraction and analysis of elemental sulphur in soils. They 

are the replacement for the chloroform extraction-HPLC 

method by Watkinson et al. (1987) that was referenced in 

the 2011 version of the Directive. The new extraction and 

analytical methods and their standard operating protocols 

should be used as they were specifically developed to 

support this Directive and passed systematic validation 

procedures for quality assurance and quality control in 

analytical laboratories. In addition, the laboratory evaluations 

have indicated that the chloroform extraction-HPLC method 

by Watkinson et al. (1987) has potential health concerns due 

to presence of chloroform, which is toxic and capable of 

damaging the HPLC equipment in a testing laboratory. 

Alternative chemicals are therefore required. 

Analytical methods for soil carbonates 

The Directive has adopted an acetic acid dissolution method 

and a carbon dioxide weight loss method for determination 

of soil carbonate content. When mineral soils have a low 

carbonate content (5% or less), the acetic acid method as 

modified by Ashworth (1997) fits better. When mineral soils 

have a high carbonate content (5% or more) the acetic acid 

dissolution method will no longer be sensitive, unless the 

amount of soil sample is markedly reduced. Alternatively, the 

carbon dioxide weight loss method can be used. For organic 

soil samples, follow the carbon dioxide weight loss method 

because high amounts of organic matter can make the 

acetic acid dissolution method inaccurate. 

Contact information 

For comments or questions, contact: 

Lands Policy and Programs Branch 

Lands Division 

Alberta Environment and Parks 

10th Floor, Oxbridge Place 

9820 – 106 Street NW 

Edmonton, Alberta T5K 2J6 

Fax: (780)-422-4192 

Email: land.management@gov.ab.ca  
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