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Presenter
Presentation Notes
Involved with RCAG from about 2007 on.  I chaired the Peatlands subgroup and sat on the grassland and forested subgroups.  You may have heard Kevin Ball banter about who was going to get the Peatlands completed.  Jokes aside, the one thing we could agree on is the need to get it done.  Not just because the 1995 deserved its full retirement, it paid it’s dues, served it’s purpose.  But because the footprint in peatlands are growing quickly and peatlands provide immense ecological value; from water storage, water filtration, carbon storage and if you’re a caribou it is the nursery you have always dreamed about. 



Outline 

• Background 
• Undisturbed and Disturbed Assessment  
• Land Use Change Requests vs Stratified Sites 

– Open water/ponding and upland eco-sites  
• Peatland Criteria  

– Landscape and Vegetation Criteria 
– Aerial Assessments 
– OSE directive 
– Determining if the site passes or fails 

• “Good to knows” on the Peatland Criteria 
 



Peatland Reclamation Criteria 

 
• Peatland Criteria Development Committee – November 

2014 – June 2015 – Released October 1, 2015 
– Gordon Dinwoodie, AEP, Kevin Ball, AER, James Agate, 

CNRL, Dale Vitt, University of Illinois Professor Emeritus  
 

• May 5th, 2015 – Technical review workshop 
 
 



Peatland Reclamation Criteria 

• Reclamation certification based on the presence of a self-
sustaining vegetation community on a trajectory to an 
early successional peatland 
– Final endpoint will depend on degree of disturbance more 

than pre-disturbance peatland type 
• Reclamation assessment focuses on landscape and 

vegetation 
• All assessments completed after April 15, 2016 must meet 

this criteria.   
 

 



What facilities do the criteria apply to? 

• Criteria applies to wellsite leases, access roads, off-site 
borrow pits, sumps, campsites, pipelines and off-site sumps 
 

• Coal and Oil Sands Exploration Reclamation Requirements 
Directive requires the Wellsite Criteria for reclamation 
certification. 
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Presentation Notes
- April 31, 2016



Land Use Definitions: Peatlands 

• Includes:  
 Peatlands include lands covered by peat to a minimal depth of 40 cm (Tarnocai, 
 1980). Where disturbed peatlands are to be reclaimed to an alternative end land 

use (i.e., cultivated lands or forested lands), agreement with the Land Manager 
must be reached and the reclamation criteria for that agreed land use are to be 
used for assessment purposes. 

 

Presenter
Presentation Notes
The Peatland criteria like all criteria does not set a requirement to reclaim to peatlands.  It sets the requirements for certification if the site is reclaimed to peatlands.  In the primer appendix, it gets into all the details about Bogs and fens. A change in land use can be requested from AEP for padded sites prior to applying to the AER.  There has been continous confusion on both industry and AEP and even AER field staff about the jursdication.  I will be clarified in the new application guidelines that the AER were release with their full role out in May. 

http://www.wildlandsleague.org/bigwild/slide1.html


• Different assessment methodologies for undisturbed vs. 
disturbed construction techniques 
– Minimal disturbance OSE locations 
– Minimal disturbance shallow gas drilling 
 
– Coarse woody debris lay-down 
– Clay padded locations in peatlands 
 

Undisturbed and Disturbed 
Assessments 



Minimal 
Disturbance 
(Lorris Resources Ltd) 



 

Minimal 
Disturbance 
(Richardson Environmental Consulting 
Services) 



 

Minimal 
Disturbance – Open 
Water (but not a bad thing) 
(Lorris Resources Ltd ) 



 

Minimal 
Disturbance – Over-
stripping of site 
(Lorris Resources Ltd ) 





Coal and Oil Sands Exploration 
Reclamation Requirements 
 
• 10% of the OSE program must have ground assessments 
• For assessment purposes sites must be classified based on 

slope position (upland, lowland and transitional) or eco-site 
type and a percentage of each eco-site is to be included in the 
ten per cent sample. 

• Sites that fail the undisturbed assessment via aerial 
assessments, require ground assessments. 

• Peatland sites assessed after April 15, 2016 must use the new 
Reclamation Criteria for Wellsites and Associated Facilities for 
Peatlands. 

 



• Undisturbed is defined as a peatland with the original 
ground cover layer intact. 

• The undisturbed vegetation assessment is designed to 
determine intactness.  
– Important to remember that a site that fails the ‘intactness’ criteria 

does not automatically fail. 
 

 

Undisturbed Peatlands 

Presenter
Presentation Notes
Undisturbed is defined as a peatland with the original ground cover layer intact. The undisturbed vegetation assessment is designed to determine intactness.



“Bryophyte-dominated” group - 10 years after 
drilling 
– Infrequent 
– Lower water table 
– Microhabitat development 
– Bryophytes  
– Woody plants 
– n = 5 
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Victor J. Lieffers and Richard T. 
Caners, 2014  

Presenter
Presentation Notes
The second group we described also consisted of five pads and we classified them “bryophyte-dominated” (see notes on slide). Appear to be recovering rapidly, on a trajectory that closely matches vegetation in adjacent reference habitat.



• Includes locations where clay pads have been addressed 
(removal, mounding)  and peatland vegetation is being 
reestablished 

• Mulched locations 
• Coarse woody debris lay-down 
 

• Minimal disturbance locations where the site fails 
the undisturbed decision tree 

Disturbed Peatlands 



“Bryophyte-poor” group - 10 years after 
drilling 
– Frequent 
– High water table – flooded 
– Few microhabitats 
– Limited bryophytes 
– Few woody plants 
– n = 5 

 

 
 

17 
Victor J. Lieffers and Richard T. 
Caners, 2014  

Presenter
Presentation Notes
We started our work by selecting 10 drilling pads that had been disturbed 10 years ago by in situ exploration. All of the adjacent reference habitats were the same in terms of measured characters (water chemistry, vascular and non-vascular plant composition, peat depths…), but the 10 pads were selected to represent two very different trends in their vegetation development after drilling. The first group we described consisted of five pads and we classified them “bryophyte-poor”. Macrofossil studies show that most fens in Alberta have originated from sedge-dominated wetlands so bryophyte-poor habitats such as these are probably similar to the earliest stages of fen development.



Assessment Comparisons 
 

• Disturbed assessment – there is no direct comparison to offsite, except for structural 

layers/woody species. 

• Undisturbed assessment – The comparison to offsite is limited too peatland type and 

structural layers/woody species as outlined in the undisturbed assessment decision 

tree. 

• Species tables are used to assist with the determination of peatland type and can also 

be used in reclamation planning.   

– Note: Species Richness is of “peat accumulating species”.   Not specific to the species table. 

 

 
 

 
 



 Stratified Site  
• A site where multiple 

community types were 
present pre-disturbance. 

• A site where partial 
disturbance occurred on a 
site utilizing minimal 
disturbance techniques 

• Each community type 
must meet the appropriate 
criteria. 
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Presentation Notes
Stratified site – multiple offsite land uses.Change in land use – to multiple land uses surrounded by peatlands.Sampling intensity is based on grid size, as in the other criteria.  A minimal disturbance site of typical size would be broken into 4 grids.



Sampling Intensity Based on Size of 
Disturbance on the Site 

Disturbed Assessment 

Maximum disturbance size (m) Minimum  number of onsite 
grids 

Offsite 

Assessment 

Up to: 40 m x 40 m (1600 m2) 1   
  
Landscape 
Overview 

80 m x 80 m (6400 m2) 4 

120 m x 120 m (14, 400 m2) 9 

>120 m (>14, 000 m2) 9 (+1 more for each 
additional 1600 m2) 

Undisturbed Assessment 

<40 m x 40 m 1   
  
Landscape 

Overview 
Greater than 40 m x 40 m 4 

Greater than 120 m x 120 m 4 (+ 1 more for each 
additional 3600 m2) 

Note: An increase in sampling intensity can also be triggered by a variable site 
requiring stratification, larger lease sizes or different landscape units. 



Landscape Assessment 
10.1 Moisture Regime – Qualitative assessment component.  
10.2 Open Water/Ponding and Upland Eco-sites 
10.3 Offsite Drainage (cross-site flow; water movement off the 
lease) 
10.4 Riparian Areas, Bank and Shore Stability 
10.5 Erosion 
10.6 Bare Areas 
10.7 Gravel and Rock 
10.8 Industrial Debris 

Peatland Criteria 

Presenter
Presentation Notes
9.3. Speak to the importance and direct comparison to offsite.  Offsite vegetation that is impacted, greater than what might naturally be occurring, must be addressed prior to applying for reclamation certification.  9.4-9.7 – Pulled directly from the other criteria and are qualitative comparison.  The erosion would occur in the transitions, riparian areas to mineral soils.



Landscape Component: Open 
Water/Ponding  
Defined as: permanently water-filled areas without living,  peat-
forming vegetation (both vascular plants and bryophytes).  
 
Assessing the size :the non-peat forming vegetation (such as 
submerged vascular plants), and surrounding non-peat-forming 
vegetation (such as cattails) are included in the area documented 
as open water/ponding.  
 
 
 
 

Note: Shallow open water with abundant, established peat accumulating 
species dominating (>50 per cent canopy cover of species) such as sedges 
with <20 per cent canopy cover of undesirable species, does not result in a 
failure for open water even if greater than the size criteria. 

Presenter
Presentation Notes
 Open water/ ponding for the purpose of these criteria are defined as permanently water-filled areas without living,  peat-forming vegetation (both vascular plants and bryophytes). When assessing the size of the open water/ponded area, the non-peat forming vegetation (such as submerged vascular plants), and surrounding non-peat-forming vegetation (such as cattails) are included in the area documented as open water/ponding. Any area of the site where open water/ ponding is present, but has ≥50 percent canopy cover of peat forming species, and ≤20 percent undesirable species, is not considered open water as defined in the criteria, and does not result in a failure for this parameter. << Note: Shallow open water with abundant,  established peat accumulating species dominating (>50 per cent canopy cover of species) such as sedges with <20 per cent canopy cover of undesirable species, does not result in a failure for open water even if greater than the size criteria  outlined below



Open Water/Ponding and Upland Eco-
sites 
• Open water/ponding or upland eco-sites in the disturbed 

assessment are limited to <15 per cent of the area within the grid 
(15x15 m on a typical 40x40 grid size), cumulatively.  
 

• This area includes both the open water and the surrounding 
non- peat accumulating species such as cattails (Typha spp.). 
 

• For upland eco-sites it includes non-peat accumulating riparian 
vegetation.  

 
 

Presenter
Presentation Notes
The potential for small low areas on lease or settling and/or subsidence at well centre is reflected here



Peatland Criteria 
Sampling Methodology: Variable Scale Assessment  
 
Meandering Grid - Species richness is assessed on a grid 
level by completing a timed meandering vegetation 
assessment, where all species are noted within that timeframe. 
- Undisturbed assessment – species count 
- Disturbed assessment – species ID and count 

 
Vascular Plant Plot - A representative plot of the vascular 
plants percent canopy cover/stem count, (trees, shrubs, 
graminoids (primarily sedges) and herbs are assessed within a 
1.78 m radius (10 m2).  
 
Bryophyte Plot - Bryophytes overall percent canopy cover are 
assessed and averaged  within 4,  1 m2 plots.   

Note: Percent canopy cover 
is NOT by species. 
 

Presenter
Presentation Notes
Landscape  overview  – The assessment is a site level evaluation and is required for all landscape assessment components on and offsite, except the identification of open water/ponding or upland eco-sites, which is completed as outlined below. The peatland type, any other land uses and the presence of woody species are also collected during the landscape overview. •	Full Grid – Open water/ponding or upland eco-sites are assessed on a grid level as outlined in the Landscape Assessment. The following vegetation sampling methodology is depicted on Figure 3. •	Meandering  Grid – Species richness is assessed on a grid level by completing a timed meandering vegetation assessment, where all species are noted within that timeframe. Assessors complete a walk through (meander) within each grid for species identification until no new species are identified (for example an experienced assessor may complete a10 minutes meander per grid.) The time spent at each grid must be consistent and length of time is determined by the assessor’s professional judgment. Microhabitats present (pools, carpet, lawn and hummocks) must be captured in the meander (see Newmaster et al. 2005) and are defined in Section 11.2.4 . •	Vascular plant plot – A representative plot of the vascular plants, (trees, shrubs, graminoids (primarily sedges) and herbs are assessed within a1.78 m radius (10 m2) assessment method. The plot location must be representative of the area inside the grid. Trees and shrubs are reported as stem counts or percent canopy cover. Sedges and herbs are reported as overall percent canopy cover, not by species.�  •	Bryophyte plot – Bryophytes are assessed within a 1 m2 plot. To capture natural variability, 4 randomly placed 1 m2 plots will be averaged. This is not a species assessment but overall bryophyte percent canopy cover.



Aerial Asessment 
 
•  List of dominant species or genus by structural layer (ground, 

field, shrub, tree). 
• Average canopy height to approximately 0.25 m 
• Percent canopy cover by ground layer and identification of 

visibly evident 
• plant species. 
• Aerial photos including low level views of the vegetation cover 

and landscape 
• shots, clearly annotated to the detailed site assessment data. 



Aerial Assessments 

• Aerial assessments on long access roads (>400m) must visually 
assess variability along the linear feature and adjacent impacts. 
Aerial photos and the location selection must at a minimum 
cover all landscape units (e.g., bog, circumneutral fen, alkaline 
fen, upland eco-sites, riparian areas).  

• Assessment areas must be completed as outlined above and the 
assessment points be included on a corresponding diagram in 
the DSA. 

• Note: Where the sites are not dominated by woody species, or 
where damage due to access may result in site failure, formal  
approval  from the regulator must be obtained  prior to 
submitting an aerial assessment as outlined above.  
 

Presenter
Presentation Notes
- Pre-approved variance.



Undisturbed Vegetation Assessment 
Vegetation Assessment Component  Measure Method Criteria 

  
  
  
  
  
  
Desirable Species 
Cover 

  
  
  
  
  
  
Percent canopy cover 

Bryophyte plot 
(Moss and liverwort species) 
Average a minimum of four 
1m2 assessment points per 

grid 

  
≥60% canopy cover of 
bryophytes 

  
  
  

Vascular plant plot 
(Sedges, Herbs, Woody Species) 

10m2 representation plot 

Assessed  ≤5 growing 
seasons 
≥10 per cent canopy cover 
Assessed  ≥5 growing 
seasons 
≥20 per cent canopy cover 

  
Undesirable 
Species 

  
Percent canopy cover Vascular plant plot 

(Non-peat forming species) 
10m2 representation plot 

  
≤10 per cent canopy cover 
(10m2 plots). 

  
  
  
  
  
Species Richness 

  
  
  
  
  
Species tally** 

  
  
  
  

Meandering  grid assessment 
(All peat forming species) 

Bog ≥7 species 
Acid Fen ≥7 species 
Circumneutral Fen 
(pH 5.5-7.0) ≥13 species 
Alkaline Fen 
(pH 7.0-8.5) ≥13 species 
Saline Fen ≥4 species 

  
  
  
Woody Species* 

Stem counts or 
percent canopy cover 
of woody species 
(shrubs and/or trees) 

  
Vascular plant plot 

(Trees, shrubs) 
10m2 representative plot 

  
  
≥3 stem or 25 per cent canopy 
cover 

*Woody species are only required  if present offsite. 
  

**Species richness in the undisturbed assessment is a tally of species. Identification of plant 

species is not required  for the undisturbed assessment. 



UNDISTURBED ASSESSMENT DECISION TREE 

Presenter
Presentation Notes
* Note: sphagnum dominated pre-disturbance communities, after minimal disturbance construction practices, may have a community now dominated by a true moss; Polytrichum strictum.  If it and the sphagnum species exists at >60%, and the other components of the decision tree are met, an exception can be made for the shift in moss community.  P.strictum has been shown to be an indicator of a bog/poor fen’s recovery and on a trajectory to the pre-disturbance community.



Polytrichum strictum 

 
 

• * Note: sphagnum dominated pre-
disturbance communities, after 
minimal disturbance construction 
practices, may have a community 
now dominated by a true moss; 
Polytrichum strictum.  If it and the 
sphagnum species exists at 
>60%, and the other components 
of the decision tree are met, an 
exception can be made for the 
shift in moss community.   

• P.strictum has been shown to be 
an indicator of a bog/poor fen’s 
recovery and on a trajectory to 
the pre-disturbance community. 

 

https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwix3aGRsK3MAhVI-2MKHbAJBv8QjRwIBw&url=https%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3AHoher_Vogelsberg_Breungeshainer_Heide_Geiselstein_Goldwiese_Polytrichum_strictum_det.png&bvm=bv.120552933,d.cGc&psig=AFQjCNFHjhH_Qefcm4sAdSL2hxSjBHHL6w&ust=1461796942196129
https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwix3aGRsK3MAhVI-2MKHbAJBv8QjRwIBw&url=https%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3AHoher_Vogelsberg_Breungeshainer_Heide_Geiselstein_Goldwiese_Polytrichum_strictum_det.png&bvm=bv.120552933,d.cGc&psig=AFQjCNFHjhH_Qefcm4sAdSL2hxSjBHHL6w&ust=1461796942196129






Bog  Acid 
Fen Cir-Fen Alkaline 

Fen 

Does pre-disturbance peatland type matter? 



Section 12 - Landscape Assessment 
Criteria 

Landscape Assessment Criteria Required for Assessment 

Moisture  Regime: Does the site have the 
appropriate moisture regime for peat forming 
species? 

Section 10.1 Response to Question: Pass or Fail 

Open Water/ponding or Upland Eco-site: See 
grid assessment. 

Section 10.2 Component of the Parameter Point 
System 

Drainage: Is the surface water flow and onsite 
drainage (e.g., cross site flow, direction, 
dispersion, ponding, depressional storage) 
impacting offsite vegetation? 

Section 10.3 Response to Question: Pass or Fail 

Riparian Areas: Have areas been reclaimed 
to riparian vegetation? If so, is bank stability or 
shore stability comparable to off-site? 

Section 10.4 Response to Question: Pass or Fail or 
Not Applicable 

Erosion:  Is soil erosion (e.g., rills and/or gullies) 
onsite comparable to offsite? (Based on a 
qualitative assessment of bare soil in relation to 
cover) 

Section 10.5 Response to Question: Pass or Fail 

Bare Areas: Is the amount, frequency, density of 
landscape scale bare areas onsite comparable 
with offsite? 

Section 10.6 Response to Question: Pass or Fail 

Debris: Has industrial (including domestic) 
refuse been removed? 

Section 10.8 Response to Question: Pass or Fail 

Comments     

Presenter
Presentation Notes
This is part of section 11 Determining if your site can pass.  The answers to these questions are criteria that must be passed to apply.  There are situations where justifications may be made where one of these are not met, but professional judgment indicates the site should pass.  The land manager in this situation would be the AER and they could provide consent upfront or through a non routine application.



 
Disturbed Vegetation Assessment 

Vegetation Assessment 
Component 

  
Measure 

  
Method 

  
Criteria 

  
  
  
  
Desirable Species 
Cover 

  
  
  
  
Percent canopy 
cover 

Bryophyte plot 
(Moss and liverwort 
species) Average a 

minimum of four 1m2 
assessment points per grid 

  
  
  
≥50% canopy cover 
(Combine data from 1m2 and 
10m2 plots) 

  
Vascular plant plot 

(Sedges, Herbs, Woody Species) 
10m2 representation plot 

  
Undesirable 
Species 

  
Percent canopy 
cover 

Vascular plant plot 
(Non-peat forming species) 
10m2 representation plot 

  
≤20% canopy cover (10m2 
plots). 

  
  
  
  
  
Species Richness 

  
  
  
  
Species 
identification** 

  
  
  
  

Meandering  grid assessment 
(All peat forming species) 

Bog ≥7 species 
Acid Fen ≥6 species 
Circumneutral Fen 
(pH 5.5-7.0) ≥9 species 
Alkaline Fen 
(pH 7.0-8.5) ≥8 species 
Saline Fen ≥4 species 

  
  
  
Woody Species* 

Stem counts or 
percent canopy 
cover of woody 
species (shrubs 
and/or trees) 

  
Vascular plant plot 

(Trees, shrubs) 
10m2 representative plot 

  
  
≥1 stem or 25% canopy 
cover 

*Woody species are only required  if present offsite. 
  

**Species richness in the disturbed assessment requires  the identification of plants species 

recorded  in the detailed site assessment. 



Parameter Point System 
 
• Each grid is assessed for the required parameters 
• Open sites are assessed for 4 parameters: 

– Open water/ponding and upland eco-sites 
– Species richness 
– Desirable Species 
– Undesirable Species 

• Treed sites are assessed for 5 parameters: 
– Open water/ponding and upland eco-sites 
– Species richness 
– Desirable Species 
– Undesirable Species 
– Woody structural layer 



Parameter Point System Decision 
Process 
• Parameter Point System 

– Grid is assigned 1 point for each parameter that passes 
– Maximum points per grid: 

• Open sites – 4 
• Treed sites - 5 

– Calculate total points for the site 



Parameter Point System 
Grids # of Parameter 

Point Components 
(PPC) per Grid 

  
Non-Wooded  

Sites 

Total Points 
Possible  (# 
of Grids x 

PPC) 

Points 
Required to 

Pass 

Maximum 
number of 

grids that fail 
for the same 
parameter 

9 4 36 29 4 

8 4 32 26 4 

7 4 28 23 3 

6 4 24 20 3 

5 4 20 16 2 

4 4 16 13 2 

3 4 12 10 0 

2 4 8 7 0 

1 4 4 4 n/a 

Grids # of Parameter 
Point Components 

(PPC) per Grid 
  

Non-Wooded  
Sites 

Total Points 
Possible  (# 
of Grids x 

PPC) 

Points 
Required to 

Pass 

Maximum 
number of 

grids that fail 
for the same 
parameter 

9 5 45 36 4 

8 5 40 32 4 

7 5 35 28 3 

6 5 30 24 3 

5 5 25 20 2 

4 5 20 16 2 

3 5 15 12 0 

2 5 10 8 0 

1 5 5 5 n/a 

Table 5a. Parameter Point System for 
Non-Wooded  Sites 

Table 5b. Parameter Point System for 
Wooded  Sites 

Presenter
Presentation Notes
Note:  For sites greater than 9 grids, the site score must be >80 per cent of total points possible and the maximum number of grids that can fail for the same parameter is 4. For linear sites, grids are each assessment location.





Pass/Fail Determination  

• Undisturbed sites: 
– Assess landscape and vegetation 
– All landscape criteria must be met  
– Any vegetation criteria failure moves the site to 

Disturbed Assessment 
• Disturbed sites: 

– Assess landscape and vegetation 
– All landscape criteria must be met 
– Use Parameter Point System to assess vegetation 



Good to Know 

• Aerial assessment section 
• No Record of Observation but on page 10, the 

requirements for the detailed site assessment are 
provided. 

• Minimum sampling number on linear disturbance greater 
than 400 m, has be outlined as 5.  Also in the new OSE 
Reclamation Requirements document. 

 



Good to Know 

• Reclamation assessments after April 15, 2016 must utilize the 
Peatland Criteria. 

• Change in land use is an AEP decision. Document in your RC 
application and no further AER review is required for it. 

• There is no comparison to offsite, except for the presence of 
woody species and offsite land use. 

• Species richness in the undisturbed assessment is a tally. 
• Do not forget your sedge/bryophyte specialist for the disturbed 

assessment. 
 



Thank you 

Susan McGillivray, B.Sc., P.Ag.   
Land Reclamation Policy Specialist  
Alberta Environment and Parks 
 
Susan.McGillivray@gov.ab.ca 
Phone: (780) 415-4643  
cell (780) 239-1054  
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