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Energy Production by State 



Natural Resource Production in 
Wyoming 

• Ranked #1 producer of the following natural resources: 
– Coal 
– Uranium 
– Bentonite 
– Trona 

• Other significant natural resources in WY: 
– #2 producer of natural gas 

• 36.75 Trillion Cubic tons of known, recoverable natural gas 
• Wamsutter – largest on-shore production field in North America 

– #7 producer of petroleum 
– Top 15 in wind production, with most potential 
– Rare earth metals 
– Lithium 



Bridger Coal Mine 



Jonah Infill Natural Gas Field 



Where we were 



Project Management 

• “Today, everyone seems concerned about 
information overload. Unfortunately, the real 
issue is non-information overload. In other 
words, there are too many useless reports 
that cannot easily be read and that provide 
readers with too much information, much of 
which may have no relevance… it simply 
distracts us from the real issues” (Kerzner 
2013) 



Where we are 





Project Management 

• “The 3 most important words in a 
stakeholder’s vocabulary are: ‘Making 
Informed Decisions’…. You cannot correct 
something that cannot be effectively 
measured or identified”. (Kerzner 2013) 



Monitoring in Jonah Infill 

• 2006 – CSR randomly placed five 1 m2 frames on well pads and adjacent reference areas for 
vegetation measurements (most between June 5 and June 8) 

• 2007 – CSR randomly placed five 1 m2 frames on well pad and adjacent reference areas for 
vegetation measurements (all between July 11 and July 19) 

• 2008 – CSR placed a 1 m2 frame 10 times along a 50 m transect on well pads and adjacent 
reference areas for vegetation measurements (in accordance with BLM tech. notice 1734-4) (most 
between June 11 and June 14) 

• 2009 – CSR placed a 1 m2 frame 10 times over a 50 m transect on well pads and adjacent reference 
areas for vegetation measurements (in accordance with BLM tech. notice 1734-4) (most between 
July 13 and July 17) 

• 2010 – CSR used either one 100 m or two 50 m transects and recorded basal ground cover at 200 
points (in accordance with BLM tech. notice 1734-4) (all between June 1 and June 7) 

• 2011 – CSR used either one 100 m or two 50 m transects and recorded basal ground cover at 200 
points (in accordance with BLM tech. notice 1734-4) (all between July 6 and July 10) 
 

• **There is no evidence that the same locations on pads or reference sites were monitored between years 
when the same method was used. 

 







Bare ground Percent in Jonah 

 



Project Management 

• Critical questions: 

– What to measure? 

– When to measure? 

– How to measure? 

– Who will measure? 

– How to report information? 



Mean Collection Dates: 
2009 – July 16 
2010 – June 4 
2011 – July 7 



Mean Collection Dates: 
2009 – July 16 – 282 mm  (11.1 inches) 
2010 – June 4 – 193 mm   (7.6 inches) 
2011 – July 7 – 297 mm    (11.7 inches) 



Project Management 

• “Governance structure should be expected to 
change as the environment changes and 
people in decision roles change…. Because of 
all these changes, the final target of a complex 
project will most likely be moving, so the 
project plan must be constructed to hit a 
moving target” (Kerzner 2013) 





2013 Reclamation Requirements 

 



Kemmerer BLM vs. JIO 

• Jonah 2011 (102 sites monitored with 200 basal points recorded on one 100 m or 
two 50 m transects to represent well pad and reference site between July 6 and 
July  10): 
– 67 Sites pass WDEQ SWPPP Criteria (65.7%) 
– 0 Sites pass every JIO Interim Criteria (0%) 

• Moxa 2011 (619 sites monitored with ten 1 m2 frames placed across a 50 m 
transect to represent well pad and reference site – 254 sites monitored between 
June 7 and June 14, 365 well pads monitored between June 21 and June 28): 
– 338 Sites pass WDEQ SWPPP Criteria (54.6%) 
– 312 Sites pass Moxa ROD Interim Reclamation Criteria (50.4%) 

• Cross-Query Results 2011: 
– 63 Jonah Sites pass Moxa ROD Interim Criteria (61.8%) 
– 0 Moxa Sites pass every JIO Interim Criteria 

• No species richness measurements taken 
• 82 sites pass forb density requirement (43 reference sites had 0 forbs) 
• 53 sites pass shrub density requirement (22 reference sites had 0 shrubs) 
• 82 sites pass percent ground cover requirement 
• 215 sites pass weed requirement 
• 0 sites pass all 4 of these categories simultaneously 



Problems with Reference Sites 

• 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 

– Percent Bareground Cover 
• Ranged from 11% - 48% 
• Average was 30.56% 

– Large variations across other vegetation measurement 
categories 

• Binary criteria may be questionable when using 
only one transect to define a reference site 



Ecological Site Descriptions 

• 2005 – Memorandum of Understanding 
between NRCS, BLM, USFS to use ESD’s as a 
management tool 

– “Ecological Sites provide a consistent framework 
for classifying and describing rangeland and 
forestland soils and vegetation; thereby 
delineating land units that share similar 
capabilities to respond to management activities 
or disturbance” 





Reference Sites 

Soil Map 

Unit 

Reference 

Transects per 

Map Unit 

Percent Bare 

ground Range 

Percent Bare 

ground 

Average 

Percent Bare 

ground 

Standard 

Deviation   

Forb Richness 

Range 

Forb 

Richness 

Average 

Forb Richness 

Standard 

Deviation 

5203 53 35-80 % 59.2 % 12.56 1-7 3.35 2.09 

2205 4 51-73 % 63 % 9.32 2-5 3 1.41 

5332 18 66-83 % 78.2 % 5.82 0-8 4.4 2.66 

5504 5 49-75 % 57.8 % 11.58 3-9 6 2.45 



















Ecological Site Descriptions 

• If we set a standard for success based on 
ESD’s, we can reduce our monitoring timing 
on reference areas and can trade off by 
increasing our monitoring on reclaimed sites 



Balanced Acceptance Sampling 







Conclusions 

• Must improve our monitoring to evaluate our success 
• Correct metrics allow us to be proactive rather than 

reactive 
• Incorporate trends into our definitions of success  

– Trends allow us to evaluate resiliency and trajectory 

• Indicators of success 
– Results Indicators: Tell us what is accomplished 
– Performance Indicators: Tell us if we are on the right path 

and can increase our ability to meet objectives 

• Be consistent with key performance indicators but 
allow for flexibility 



Questions? 


