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What is Reclamation/Restoration 
Success?

• “The intent of ecological restoration is to return 
an ecosystem to its developmental trajectory 
and to ensure that it has the capacity to 
continue its development thereafter” – Crewell, 
2009

• “Reestablishment of a productive, functional, 
and sustainable ecosystem suitable for post-
mining land use” – Stahl, et al., 2009

• “The process of improving disturbed land to 
achieve land capability equivalent to the pre-
disturbed condition” – Univ. of Alberta, 2004

• “Restoration attempts to return an ecosystem to 
its historic trajectory” – SER Primer, 2004



How is success really defined?
• In a practical (and economic) sense, the regulatory agencies 

with oversight of a particular piece of land define reclamation 
success

• Issues we have come across in the process of working with our 
oil and gas database:
• Discrepancies between and amongst regulatory agencies

• Reclamation requirements vary
• Reclamation monitoring protocol and reporting standards vary

• Reference site problems
• Moving targets
• Vary greatly in small areas

• Lack of trend (trajectory) analysis incorporated into success 
criteria





2013 Reclamation 
Requirements

Field Office Percent
Cover

Erosion 
Control/Soil
Stability

Noxious
Weeds

Grass
Richness

Forb
Richness

Forb
Density

Shrub 
Richness

Shrub
Density

Plant 
Vigor

JIO(Pinedale) X X X X X X X X X

PAPO (Pinedale) X X X X X X X X X

Kemmerer X X X

Rawlins X X X

Buffalo n/a n/a n/a n/a N/a n/a n/a n/a n/a

Casper n/a n/a n/a n/a n/a n/a n/a n/a n/a

Cody & Worland n/a n/a n/a n/a n/a n/a n/a n/a n/a

Rock Springs n/a n/a n/a n/a n/a n/a n/a n/a n/a

Lander X X X X X

WDEQ X X



WDEQ SWPPP Criteria for Reclamation



Reclamation Criteria in Moxa





Kemmerer BLM vs. JIO
• Jonah 2011:

• 51 Sites pass WDEQ SWPPP Criteria (43.9%)
• 0 Sites pass every JIO Interim Criteria (0%)

• Moxa 2011:
• 338 Sites pass WDEQ SWPPP Criteria (54.6%)
• 312 Sites pass Moxa ROD Interim Reclamation Criteria (50.4%)

• Cross-Query Results 2011:
• 91 Jonah Sites pass Moxa ROD Interim Criteria (78.4%)
• 0 Moxa Sites pass every JIO Interim Criteria



Problems with inconsistent 
monitoring
• Inconsistent timing

• Difficult to identify trends
• Difficult to actually know the story
• Makes binary criteria questionable by creating moving targets in 

reference areas
• Inconsistent methodology

• Occurs in fields and across fields
• Difficult to compare data
• Difficult to understand what the data is telling us
• Occurs between years
• Requires additional training of monitoring employees
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Mean Collection Dates:
2007 – July 14
2008 -- June 14
2009 – July 16
2010 – June 4
2011 – July 7
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-Changes may be due to several factors:
Monitoring timing
Available Moisture
Grazing/off-site disturbance



Reference Sites Con’t.
• Using NRCS Soil Map we found in one map unit in one year: 

• Forbs 
• Diversity ranged from 1-7 forbs on reference sites
• Average was 2.57 forbs per site
• Standard Deviation was 1.65

• Percent Bareground Cover
• Ranged from 11% - 48%
• Average was 30.56%
• Standard Deviation was 9.72

• Large variations across other vegetation measurement categories
• Binary criteria may be questionable when using one reference 

site







Reference Sites in map unit 
5203
• Veg cover changes throughout a growing season – data below 

was obtained from JIDMS, I used all operators monitoring data 
on reference sites only (as I don’t know what companies other 
than BP used for seed mixes, etc. on their reclaimed areas).

• 2009 – Sites monitored between May 28 – June 5 averaged 
4.2 forbs, sites monitored in mid-July averaged 2.7 forbs

• 2010 – Sites monitored late May averaged 3.98 forbs, sites in 
late-July/early-Aug averaged 6.92 forbs

• 2011 – sites monitored early June averaged 10.6 forbs, sites 
monitored late July averaged 3.4 forbs









Some preliminary results
• May 22

• Bareground = 49.7%
• Percent forbs = 3.7%

• May 27
• Bareground = 47.1%
• Percent forbs = 8.3%

• May 31
• Bareground = 40.5%
• Percent forbs = 9.5%



Inconsistent Methodology



Methodology over the years



Other monitoring issues
How to accurately represent a site?
How to choose where to place transect(s)?
• These images are from the same site in Wamsutter, the image on 

the left is taken ~60m from a snow fence (100% bareground), the 
image on the right is taken ~5m from a snow fence (>75% cover).



Solutions
• Monitoring

• Consistent Timing – Currently working with degree day models
• Consistent Methods  -- Currently working with statisticians at UW 

in effort to try to create a method that is simple, time-efficient, 
statistically valid, repeatable, and can provide an accurate 
description of the entire reclaimed area

• Use more than one reference site per well pad
• Median criteria across soil map units?
• Trends over time on a given well-pad?

• Unify our definition of Reclamation Success and Reclamation 
Success Criteria
• If not identical, at least on the same page across and amongst 

agencies will make life easier on all 



Questions?

• mcurran2@uwyo.edu
cell – 908.489.8351

mailto:mcurran2@uwyo.edu
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