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...to better understand how oil and gas
development might affect areas important to
greater sage grouse at a landscape level in the

Northeastern portion of their range
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Landscape perspective described

Standardizing RFD data into number of
oils and gas wells per township

Displaying projected development
-- Sage Steppe Partner Forum

Conceptual models and assessing risk
[using Bayesian networks]



Management Zones & Priority Areas for Conservation

D Management Zones
- Sage-Grouse PACs
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At a species, population, and local breeding level — large
areas of habitat are involved

There is movement of birds [and genes] across across
extensive geography, and interactions occur across a
mosaic of habitats and geopolitical situations

Numbers and locations are consequents in cause-effect
relationships [positive & negative] that occur at multiple
scales, responding to ecosystem condition and processes

Annual life history needs are met across a mosaic of
habitats



The Existing Condition

Oil & Gas Well Density Mapped at Township Scale
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Reasonable Foreseeable Development Scenario for
Oil and Gas Activities in the Lewistown Planning
Area, central Montana

James F. Glover
and
Dean P. Stilwell
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RFD Data for WY, ND, SD, & MT — Miles City were provided via
email from BLM in Casper

RFD Data for MT — Dillon and HiLine were obtained from the web

No RFD Data were available for MT — Billings
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Some attribute tables in the GIS data had quantified categories, e.g.,
5-20 wells per township

Others did not, e.g., VERY HIGH, HIGH, MODERATE, LOW, NONE,
NEGLIGIBLE, NOT ASSESSED

Number of categories used varied from 3 to 6
Some offices had different categories for oil & for gas, some did not
BLM later provided “midpoint” values for non-quantified categories

One Office (Dillon, MT) had no quantification for the categories and
those data were not used

BLM assisted in sorting through this



FOR MT, ND, AND SD...

All non-quantified categories, e.g., Very High, etc. populated with
numeric data.

Where ranges were provided, the representative value provided
by BLM was used; or calculated where not provided.

Maximum often an inequality, e.g., >100. Therefore, the
maximum category was assigned the next highest number. In

this example, the “midpoint” value assigned would be 101.

The common value among polygons was the midpoint estimate.



FOR MT, ND, AND SD...

For areas with separate estimates for conventional oil and gas
and coalbed natural gas [CBNG], the estimates for a township
were summed.

10 categories arbitrarily chosen and natural break algorithms for
categorization in ArcGIS were used.

Categories were symbolized at township scale. But, all townships
not equal: (1) inaccuracies in base spatial CadNSDI (PLSS) data,
(2) political boundary conditions, and (3) survey correction lines.
We ignored this and did not normalize slivers, polygons of zero
size, and townships of unequal size.



13 step process was
followed for each data

layer to accomplish this
portion of the
standardization —getting
the number of oil and gas
wells per township.




Individual Field Office spatial data merged for conventional oil
& gas.

Individual Field Office spatial data were merged for CBNG.
These were combined using the union procedure.

A field was added to that attribute table and the field calculator
used to populate the field by summing the two fields.

The new field was symbolized to make the map of the number
of oil and gas wells per township.



'\ RFD Spatial Data

Now;-across:all four states, all the
areas with/ RED data have a'Single
midpoint value of the
projected number of oil and.qgds
- wells per.township.
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Includes groups working in the high grasslands and
shrublands of ID, MT, ND, OR, SD, UT, WY, & WA

Need to develop a shared knowledge base around
greater sage-grouse, sagebrush habitat, and their
management across the historic range

Multiple entities working on these issues, and the
Forum only provides opportunity for additional
collaboration.



I XTI

Sage Steppe

2 ;\ m PARTNER FORUM

Navigation

Home

Collaborative Workspace

Wildfire and Invasive
This website provides Sage Steppe Partner Forum Species in the West: Challenges That Hinder Current and
members forum information and a workspace for Future Management and Protection of the Sagebrush-

members to collaborate and contribute (ideas, news, steppe EcosystemA Gap Report from the Western
project information, files, etc.) Features Include:
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Partner contact information data entry Apr 21 1 4 AM by Sean Finn

Contact information listings
News and update distribution

o Date/time tracking Source: USGS: Powell Center Funding
Document distribution Opportunity for Research on Sage-Grouse The DOI
fo st e r Co I I a b o ra l I o n Climate Science Centers and the USGS Ecosystems
Mission Area are interested in promoting synthesis

Attend the SSPF Webinar Series B e SIS H e
d Feb 7, 2014, 1:47 PM by Ma
Sagebrush conservation webinars held every Tuesday (1
pm Mountain Time) through March 2014. To register, visit The

the and click on the event.
LD e Sage Steppe Partner Forum is pleased to

announce an eight-week webinar series.
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and implementation.

Sage Steppe Geographic
Committee Name of Group Mission or Goal Area(s) Geographic §
The ALl is a group of governmental and on-
governmental organizations who have come
together recognizinig that eastern
Washington's shrub-steppe landscape has Sub Region
Sage Steppe Work been greatly reduced and fragmented by Eastern {counties, drair
Group And Lands Initiative agricultural, Washington basisns, etc.)

The Cooperative Sagebrush Initative (CSl) is
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Future Considerations for Priority Areas for Conservation
(PACs): Do boundaries need to change?




International Environmental Modelling and Software Society (IEMSs)

7th Intl. Congress on Env. Modelling and Software, San Diego, CA, USA,
Daniel P. Ames, Nigel W.T. Quinn and Andrea E. Rizzoli (Eds.)
http.//www.iemss.org/society/index.php/iemss-2014-proceedings

Best Practice in Conceptual Modelling for
Environmental Software Development

R.M. Argent?®, R.S. Sojda®, C. Guipponi®, B. McIntosh?, A.A. Voinov®
a. Bureau of Meteorology, Melbourne, Australia, R.Argent@bom.gov.au
b. Montana State University, Bozeman, Montana, USA, richard.sojda@coe.montana.edu
c. Universita' Ca' Foscari di Venezia and Euro-Mediterranean Centre for Climate Change, Venezia, Italia,
CGiupponi@unive.it
d. International Water Centre, Brisbane, Australia, B.McIntosh@watercentre.org
e. University of Twente, Enschede, The Netherlands, AAVoinov@gmail.com




First: Identify key life history components

Sage-Grouse Demographics in Relation to Climate Change [Draft, v2]

Snow Depth Spring
Males
Sage Height

Combined

. . Annual System
Prior August Mgmt. Spring Production Utilit
Precipitation Actions Precipitation /

Habitat Forb .
Structure Production Fledging
Success
Precipitation
Weather at
" , Peak of Hatch
Spring Habitat
Condition
Demography > Veg. Production for
Grazers
Conditions

Winter
Conditions




Second: Literature on Cause-Effect Relationships

Brood_Survival

Well Density Nest_Density

MNest Success




BBN Model Being Developed to Model the Risk to Greater Sage
Grouse from Qil and Gas Development

Survival Elements
Wells per Township Ranked | |
Combined Effects on Survival I Cumulative Effects per Township

\_/
Well Density Combined Efects on Survival

Wells per Township Ranked | )

} Combined Efects on Recruitment
Wells per Township Ranked
Combined Efects on Recruitment |
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Well Density Converted

Wells per Township Numeric Wells per Township Ranked

none

low
s

high

cenario 1 :
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Elements of Effects on Grouse Survival

Breeding Season Survival

Combined Effects on Survival

none
low
medium

high




Elements of Effects on Grouse Recruitment

Nest Density

Combined Efects on Recruitment

Wells per Township Ranked

none -

low -

medium 4
high -

Nest Sucess

none -

low

med -

high -




N

Cumulative Effect:

Combined Efects on Recruitment

FINAL OUTPUT

Cumulative Effects at the Township Level




Bayesian Belief Networks & Influence Diagrames...
Causal links
Quantitative & qualitative relationships
Confidence probabilities
Risk analysis :
-- Vary these parameters & examine the
change in outcome
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BUT, PACs are static in current
form. Do we expect them to
\‘ at change based on things other

than oil and gas development?




Ml Modelling Risk Analysis
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