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Geographic Information System Analysis 

Programmatic environmental documents are written to analyze impacts on a broad scale.  
Inherently it is difficult to assess impacts in a programmatic document without the exact details 
of the proposed action (i.e., location of well sites).  Although the majority (95%) of proposed 80-
acre infill wells analyzed would be co-located, the exact location of those wells cannot be 
determined at this point due to specific reservoir drainage issues and the number of 160-acre 
CBM wells that have not yet been developed.  Each well under the proposed action would be 
subject to individual environmental analysis when an APD has been submitted.  For this 
analysis, an impact assessment methodology was developed for the proposed action to 
consistently evaluate surface resource impacts. 

In this document the amount of disturbance to various resources from the drilling of natural gas 
wells is estimated. Additionally, the exact well locations are unknown.  It is assumed that well 
locations could occur anywhere within the study area and that every point within the study area 
would have an equal probability of having a well location.  A record of locations for both the 
entire past history of oil and gas well drilling as well as more recent oil and gas activities 
approved under the 2002 EIS has been incorporated into this analysis.  Therefore, a statistical 
test of how well the observed patterns of past oil and gas activities conform to the expectation 
that the distribution of well drilling will be proportional to the availability of resources can be 
performed.  The analysis also considers that conventional wells can be drilled anywhere but 
CBM wells would only be drilled on areas overlaying the Fruitland coal formation.  Finally, the 
proposed action pertains to drilling wells that access Tribal mineral or surface estate, so the 
potential analysis area can be narrowed down further. 

To determine the suitability of an analysis based on the proportion of area four statistical tests 
were performed.  Test I analyzed the hypothesis that the recent patterns of conventional well 
locations (those approved and drilled under the 2002 EIS) are proportional to the area.  For 
example, if prime farmland occupies 35% of the Tribal mineral estate in the study area it would 
be expected that 35% of the wells drilled since Nov 1, 2002 would be located on prime 
farmland.  A chi-square analysis was completed comparing the number of observed well 
locations to the expected number of well locations to determine if the null hypothesis were true.  
This hypothesis concluded that conventional wells drilled under the 2002 EIS were not 
distributed proportional to area (P=0.01).  This P value can be interpreted as the probability that, 
if the hypothesis of proportional use were true, a random sample of 30 well locations (the 
number of conventional gas wells dug since Nov 1, 2002) could be chosen that would deviate 
as much from the expected values and  observed locations.. Since the probability is very small it 
is highly unlikely that wells are distributed proportional to their availability and the hypothesis is 
rejected. 

Test II analyzed the hypothesis that recent patterns of CBM well drilling are proportional to the 
area and this hypothesis was also rejected (P=0.004).  For this analysis the area used was 
restricted to calculate proportions to the Tribal mineral estate overlaying the Fruitland coal 
formation because that is the only part of the study area subject to CBM development. 

Due to the fact that 95% of the wells expected to be drilled under the proposed action will be co-
located on existing well pads a test was conducted to hypothesize that existing well pads were 
distributed proportional to area and this hypothesis was also rejected (Test III, P < 0.001).   
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As a result, the past patterns of oil and gas well development are not proportional to area and 
thus, this would be an inappropriate assumption to make.  The mechanism behind this 
conclusion is not known, however, it is reasonable that given a choice of locations to drill an 
operator will choose the location that can be drilled at the least cost in order to maximize profits.  
For instance, it appears that well locations are more likely than expected to occur on barren 
land, desert shrub, and grassland habitats than montane forest, piñon juniper, or wetland 
habitats.   

The final analysis (Test IV) tests the hypothesis that past development (existing well pads) 
outside the Fruitland coal layer is distributed the same as past development inside the Fruitland 
coal layer.  This hypothesis failed to be rejected (P=0.65), thus it was concluded that there is no 
evidence that past patterns of development of conventional wells outside the Fruitland coal 
outcrop differs from development inside and therefore, this was not included in the analysis. 

On the basis of this analysis it was determined that future development will likely follow existing 
patterns.  In addition because it is known that 95% of the development proposed under 
Alternative 2 in this document will occur on existing well pads.  Therefore it was determined that 
rather than estimating future impacts to a resource based on the proportion of area that 
resource occupies, future impacts would be estimated to a resource based on the proportion of 
existing well pads that currently exist in that resource.  For example, if prime farmland occupies 
35% of the Tribal mineral estate in the study area, but 50% of the existing well pads on Tribal 
mineral estate are located on prime farmland it is assumed that 50% of the future development 
will also occur on prime farmland. 

GIS was also used to derive information about the presence of a particular resource and the 
extent of potential surface impacts to that resource.  Quantitative analysis of impacts for surface 
resources was obtained by proportional analysis, then multiplying the number of wells by a 
construction disturbance factor consisting of 1.15 acres for co-located wells and 3.2 acres  for 
new well locations. Impacts of surface disturbance were calculated and presented in two ways: 
(1) impacts of all new well locations, and (2) impacts if available existing pads are used (co-
location).   

 




