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About the Interagency Working Groups

The Powder River Basin (PRB) contains millions afes of public land in northeastern
Wyoming and southeastern Montana. The Basin haids<gensive natural gas resource
associated with the regional coal deposits.

Development of coalbed natural gas (CBNG) on fddarals requires a lease issued
from the Bureau of Land Management (BLM) and applt@f an application for permit
to drill along with associated permits, approvalseviews from the Montana
Department of Environmental Quality or the Wyomibgpartment of Environmental
Quality, and from other State and Federal agencies.

The PRB Interagency Working Group (PRB IWG) waslelsthed as the forum for
government agencies to address and discuss iskoesimon concern to all parties
involved in permitting and monitoring of CBNG deepiment. Additionally, attention
will be given to those issues that may result ossrborder effects requiring close
coordination among the State and Federal agentigentana and Wyoming, and with
Tribal governments. Through this cooperative mansegg effort, each agency will
achieve greater operational efficiency, enhanceureg protection and better serve the
public.

Vision

To work together to protect the air, water, lansh fwildlife, plants and cultural
resources in the PRB for current and future germmratwhile providing for natural gas
development to address the nation's energy needs.

Mission Statement

- Develop coordinated and complimentary best managepractices, guidelines
and programs related to CBNG activities to consana protect resources.

« Monitor the impact of CBNG activities and assegsdfiectiveness of mitigatin
measures.

- Provide for environmentally sound energy developmen

- Develop and integrate the databases and sciesitiftbes needed for effective
resource management and planning.

« Promote compatibility in the application of eacleagy's mission.

=




Acknowledgements

Thank you to all of the people who have contributethe research,
monitoring, funding, and cooperation on all of grejects that will be
presented during this meeting. Further appreciajmes out to all of the
speakers, moderators, technical support, sporsads;ontributors, without
whom this conference would not be possible.

Sponsors

USDOI, Bureau of Land Management
Montana Fish, Wildlife, and Parks
Montana Petroleum Association
Petroleum Association of Wyoming
Hayden-Wing Associates, LLC

Fidelity Exploration & Production
Marathon Oill
Wyoming Game and Fish Department



Agenda

Wednesday Decembe??2

8:00-9:00

9:00-9:15

Registration/Coffee

Welcome: Dale Tribby (BLM-Miles City) dWindy Davis (Montana
Fish, Wildlife, and Parks)

Session 1 - Moderator- Brad Schmitz (Montana Rigidlife and Parks)

9:15-9:40

9:40-10:05

10:05-10:25

10:25-10:40

10:40-11:05

11:05-11:30

11:30-12:00

12:00-1:30

An ecological evaluation of the effects from Fidely's MPDES
discharges to aquatic life in the Tongue RiverBenjamin
Parkhurst*(HAF, INC.) and David Pillard (AECOM Emenment)

Identifying the cause of laboratory whole effluentoxicity to Ceriodaphnia
dubia from Fidelity's CBNG produced water discharges andassessing the
potential effects in the Tongue RiverDavid Pillard* (AECOM Environment)
and Benjamin Parkhurst (HAF, INC.)

Characterization of biological communities in streans of the Powder River
structural basin, Wyoming and Montana, 2005-2008David Peterson* and
Katherine Foster (USGS)

Break-
A discussion of the available data and methods thahay be used to calculate
a sodium bicarbonate water quality standard in thePowder/Tongue
watershed of Montana and Wyoming Aida Farag*, David Harper (USGS),
Trevor Selch and Don Skaar (Montana Fish, Wilddifel Parks)

Bicarbonate interactions and effects with diel vamtions in metals
concentrations in the Powder River BasinRod McNeil*(Montana DEQ)

Panel Discussion (Parkhurst, Pillaedeon, Farag, McNeil)

Lunch (On your own)



Wednesday Afternoon -Concurrent Sessions

Session Bide A- Tom Bills (BLM, Buffalo)-

1:30-1:55  West Nile virus ecology in sagebrush habitat and ipacts on greater sage
grouse populations David Naugle* and Brett Walker (University of Miama)

1:55-2:20 Using solar powered GPS/Satellite transmitters onrgater sage-grouse in
northeastern Wyoming: An overview of objectives angreliminary results,
Chad Olson*, Matt Dzialak, Larry Hayden-Wing, aredf JVWinstead (Hayden-
Wing Associates, LLC)

2:20-2:45 Coda NetLauncher: A mobile tool for capturing Greater Sage-Grouse
(Centrocercus urophasianus), Andrew Sutphin*, Tom Maechtle, Linette Sutphin,
Tyler Emme, and John Fredland (Big Horn Environrak@bnsultants)

2:45-3:00 Break-

3:00-3:25  Analyzing impacts of CBNG development on nesting fators, Courtney Frost*
(BLM, Buffalo)

3:25-3:50 Herptile monitoring in the PRB, Bryce Mé#X (Montana Natural Heritage
Program)

Session Side B Moderator- Kathy Brus (BLM, Buffalo)

1:30-1:55 Modeling habitat availability in a Great Plains river system to assess the
effects of energy development-related flow augmertian, Anna Senecal*
(Wyoming Game and Fish Department) and Wayne H{bSGS Wyoming
Cooperative Fish and Wildlife Research Unit)

1:55-2:20  Object oriented classification of riparian and aquaic habitats along a section
of the Powder River in north central Wyoming usingQuickbird and
Aerocam Imagery, Robert McDougal* (USGS) and Gretchen Meyer (BLM,
Cheyenne)

2:20-2:45 Evaluation of conceptual and quantitative models ofroundwater impacts
after 10 years of CBM development in the Powder Rer Basin, southeastern
Montana, Andrew Bobst*, John Wheaton, and Elizabeth Mare(Montana
Bureau of Mines and Geology)

2:45-3:00 Break-

3:00-3:25  Considerations for evaluating coalbed methane infitation pond sites based
on site studies in the Powder River basin of Montaand Wyoming, John



Wheaton*, Andrew Bobst, and Elizabeth Meredith (Mora Bureau of Mines
and Geology)

3:25-3:50 Regional Groundwater Monitoring in the Powder Rive Basin, Wyoming,
Chris Williams* (BLM, Buffalo)

3:50-4:15 Panel Discussion (Bobst, Wheaton, WilBam

Adjourn for the day

Thursday December®3

8:00-8:30 Registration/Coffee

Session 3- Moderator- David Wood (BLM, Montana &@ffice, Billings)

8:30-8:55 Monitoring coal-bed methane development effects osurface-water quality
of the Tongue and Powder RiversKyle Blasch* and Steve Sando (USGS,
Montana Water Science Center)

8:55-9:20 Fortification Creek and development of coalbed metane,Jim Verplancke*,
Annie Irwin, and Jennifer Spegon (BLM, Buffalo)

9:20-9:45 Identifying disturbance mechanisms influencing resorce selection by elk in
a natural gas development fieldClay Buchanan* and Jeffrey Beck (University
of Wyoming)

9:45-10:00 Break-

10:00-10:25 Sage grouse population dynamics: how important arendividual vital rates
for population growth?, Rebecca Taylor*, Scott Mills, David Naugle
(University of Montana) and Brett Walker (Coloradwvision of Wildlife)

10:25-10:50 Sage-grouse and energy development: a synthesisadlogical knowledge,
David Naugle* (University of Montana), Kevin Dohgi@Wyoming Audobon),
Brett Walker (Colorado Division of Wildlife), Mattolloran (), and Holly
Copeland ()

10:50-11:15 Identifying thresholds of persistence in a shrinkig landscape: impacts of
human disturbance in greater sage-grouse nesting gunds Jason Tack*
(University of Montana)

11:15-11:40 Panel Discussion (Taylor, Naugle, T&lkpn, Maechtle)

11:40-12:00 Wrap Up



Abstracts

ABSTRACTS ARE IN ALPHABETICAL ORDER
BY LAST NAME OF PRESENTER

Monitoring Coal-Bed Methane Development Effects oburface-Water
Quality of the Tongue and Powder Rivers

KYLE BLASCH*
Montana Water Science Center — U.S. Geological Surv
3162 Bozeman Avenue
Helena, Montana 59601
kblasch@usgs.gov
406.457.5901

STEVE SANDO
Montana Water Science Center — U.S. Geological Surv
3162 Bozeman Avenue
Helena, Montana 59601
sksando@usgs.gov
406.457.5928

During coal-bed methane (CBM) extraction in the Jwam and Powder River Basins of
northeastern Wyoming and southeastern Montanae hastymes of groundwater, high in
salt and sodium, are produced and a portion ihdrged into the streams. Downstream
irrigators rely on water from the Tongue and PowRerers for cultivation of hay and
other crops. The U.S. Geological Survey has beenitoring surface-water quality in
the Tongue and Powder River Basins sporadicallgesthe 1970s and more consistently
since about 2000. Recently, the USGS began a studpalyze streamflow and water-
qguality data for trends over time and with locationthe Tongue and Powder River
Basins. Water-quality trends at approximately 2@ashflow-gaging stations, located
mostly in Montana, will be analyzed using two metfioEstimate Trend (ESTREND)
and Quality of Water Trend (QWTREND). Twenty-fodlifferent water quality
parameters will be considered in the analysis. Tiend analysis will provide
information to water users and land and water marsago they can make effective
resource management decisions regarding agriculivager use and effects of CBM
development. Furthermore, this analysis will hielntify the location and significance
of any changes in water quality, and any needdoredial measures.



Evaluation of Conceptual and Quantitative Models ofGroundwater
Impacts after 10 Years of CBM Development in the Rader River

Basin, Southeastern Montana

ANDREW L. BOBST*
JOHN R. WHEATON
ELIZABETH L. MEREDITH

The Powder River Basin in southeastern Montana isemi-arid region with an
agricultural-based economy that is dependent oavhéability of groundwater. The first
coalbed methane (CBM) production in the Basin wasing April, 1999. CBM
development requires the removal and managemdatgd quantities of water from the
coalbeds. These same coalbeds are aquifers andardynprovide a reliable source of
domestic and livestock water in areas away fronomsreams. Due to the conflicting
interests in the groundwater, conceptual and gizive models have been developed to
evaluate the potential impacts to water availab{&.g. Wheaton and Metesh, 2002; and
Myers, 2009). The differences in these models niailear that long-term monitoring of
actual impacts is needed to determine which assangpéare valid.

The Montana regional CBM groundwater monitoringgveon includes inventories of
groundwater resources and regular monitoring atv@3#s, 15 springs, and 2 streams.
Additional data are collected from CBM wells, dotmesvells and livestock wells.
Monitored aquifers include coalbeds, adjacent damésunits, and alluvium (Meredith
and others, 2009). This program is providing ptitemetric and water-quality data, and
will continue to be active through the durationrGBM production and post-production
groundwater recovery.

Monitoring records show that after 10 years of CBiMduction, hydrostatic levels
within the producing area have been lowered to tieatop of coalbeds. The 20-foot
hydrostatic-drawdown contour extends a maximum.sfdiles from CBM development.
Since CBM wells are now beginning to reach the @etonomic production and are
being abandoned , it appears that these impactmiar to the maximum drawdown
that will occur. In areas where CBM wells haverbsbut-in, recovery of hydrostatic
water levels has been rapid, with 73-82 percerdvexy occurring after 5-7 years
(Meredith and others., 2009).

Monitoring records show little drawdown in aquifether than the coals. This supports
the concept that the confining units typically lied drawdown to the coalbeds. Major
faults (those having the greatest vertical off$dtemls) act as flow barriers and exert a
strong control on areal extent of groundwater diawad Faults having less offset may
not be barriers.



Identifying disturbance mechanisms influencing resorce selection by
elk in a natural gas development field

CLAY BUCHANAN *
Department of Renewable Resources
University of Wyoming
1000 E. University
Laramie, WY 82071
cbuchanl@uwyo.edu

JEFFREY L. BECK
Department of Renewable Resources
University of Wyoming
1000 E. University
Laramie, WY 82071
jlbeck@uwyo.edu

Human disturbances, such as energy developmekhaven to affect ungulate behavior
and resource selection. Within the next severatsyeapproximately 2,000 coalbed
natural gas (CBNG) wells may potentially be dril@d32 knf [80 acre] spacing) in the
Fortification Creek Area (FCA) of northeastern Wyom The FCA is a Wyoming big
sagebrushArtemisia tridentatavyomingensisffominated system of approximately 500
km? that provides year-round habitat for a reintrodupepulation of ~230 elkJervus
elaphu3. Without proper mitigation, the herd may be tiedi to an undeveloped
wilderness study area which has the predicted dl#yab maintain 46—64 elk. Our
study seeks to identify disturbance mechanismsiifiaence elk resource selection in
the FCA. We began capturing elk in spring 2008ttach GPS collars to provide
relocations over 4 years. Our study objectivesi$aan identifying disturbance
mechanisms (e.g., sound levels, traffic volume,fgdd infrastructure) that may
influence elk habitat selection to identify appiape mitigation techniques. To reach
these objectives we are measuring habitat chaistotsrand anthropogenic disturbances.
These data will be used to model a resource seteptobability function for each elk.
Predictor variable coefficients averaged acroswiddal elk will be used to develop a
population level model. Identified shifts in rescei selection will be related to body
condition, survival, and population productivityetucidate CBNG development effects
on elk population dynamics. At the conclusion of study, we will provide techniques
to mitigate detrimental disturbance mechanismsistasn a healthy elk population while
maintaining economically viable CBNG extraction.



A Discussion of Available Data and Methods that Maye Used to
Calculate a Sodium Bicarbonate Water Quality Standed in the
Powder/Tongue Watershed of Montana and Wyoming.

AIDA M. FARAG*
DAVID D. HARPER
U.S. Geological Survey, CERC — Jackson Field Rebe@fation,
P.O. Box 1089, Jackson, Wyoming 83001
afarag@usgs.gov
TREVOR SELCH, and DON SKAAR
*’Montana Fish Wildlife and Park, P.O. Box 200701leda, Montana 59620-0701

Production water from coal bed natural gas exibaathay contain multiple constituents.
However, of the major ions associated with produgaters (N C&*, Mg?*, K*, CI,
HCOs, SQ?), only chloride has an established aquatic lifeeda (USEPA 1988).

Mount et al. (1997) defined sodium bicarbonatedal ®ed natural gas production water
as the salt most likely to be toxic to aquatic.lifdontana Fish, Wildlife, and Park, and
the US Geological Survey have been working coopeigtfor several years to conduct
research and gather the necessary data that maseddo derive water quality criteria
should managers decide to implement such a standdader of the Tongue and Powder
Rivers in Montana and Wyoming were reconstitutethalaboratory and locations along
tributaries and on the mainstem of these riverewseed as field sites. The series of
acute and chronic experiments conducted in tha#by should adequately address
requirements defined by the US EPA for the esthblent of a water quality criteria.
Experiments were performed with multiple fish specnd at least one species of
planktonic crustaceans, benthic crustaceans, insectinsect phylum, and others. We
will discuss the specific requirements, the experita that were conducted, and
suggested calculations.



Analyzing impacts of CBNG development on nesting iators

COURTNEY FROST*
Bureau of Land Management, Buffalo, WY
courtney.frost@blm.gov

What can the Buffalo BLM raptor nest databaseugldbout impacts of CBNG
development on nesting raptors? Buffalo BLM haslgegthering survey data for raptor
nests within 0.5 miles of proposed and approvedsptd development since 2003. This
talk will focus on findings of preliminary analysesthis dataset that were performed by
two Chicago Botanic Garden interns who worked dtd&o BLM in the summer of

2009, Hannah Specht and Will Tyson. Topics willile survey methodology, structure
of the database, results of analyses designedéongiee how development may affect
nest activity, hypotheses regarding identified diserrecommended improvements to the
survey methodology, and potential management imptins. Preliminary analyses of the
dataset included temporal comparisons of the deosiwvells around active and inactive
nests, average distance to nearest well betwem@ @ctd inactive nests, proportion of
active nests, and total number of active nestsulResf these analyses were species-
specific. A discussion regarding trends that haaenlidentified, hypotheses about
factors that may be contributing to these trengispmmendations for improvements in
the survey protocol, and management implicationth@freliminary findings will
conclude the presentation.
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Object Oriented Classification of Riparian and Aquaic Habitats along
a Section of the Powder River in North Central Wyonmg Using
Quickbird and Aerocam Imagery

ROBERT MCDOUGAL*
U.S. Geological Survey
Denver Federal Center

MS 964D, bldg. 20
Denver, CO 80225
rmcdouga@usgs.gov

GRETCHEN MEYER
U.S. Bureau of Land Management
5353 Yellowstone Road
P.O. Box 1828
Cheyenne, WY 82003
Gretchen_Meyer@blm.gov

The production of Coal Bed Methane (CBM) and asged discharge of high
total dissolved solids (TDS) ground water to thdasze have been shown to have adverse
effects on riparian and aquatic habitats in the dRoviRiver Basin of Wyoming and
Montana. In addition, several species of invasiaafs have been identified in the study
area that are detrimental to the existing ecosysBynusing remotely sensed imagery it
is possible to map various plant species and agjaat riparian habitat over large areas,
and to detect changes over time.

To map and classify approximately 75 km of the PemRliver, seven full scenes
and one partial scene of Quickbird satellite dagaewacquired from Digital Globe® in
2007. The multispectral images were pan-sharpemadspatial resolution of 60 cm using
the Quickbird panchromatic band. Several band coatigins including true-color and
color infrared (CIR) were used to show relativeevatepth and identify instream
features such as pools, riffles, and runs. Eat¢heofcenes were analyzed and segmented
using the object oriented software from Definiens®pgnition®. After the
segmentation process was completed each imagelagzdied to identify areas of
interest such as botanic invasive species, relatater depth, and various riparian
vegetation types. In addition to the Quickbird Iragg several scenes of AeroCam high
resolution imagery (.25 m) were analyzed usingralar methodology as described
above.

The purpose of this effort was to establish a redéled methodology for
mapping instream and riparian habitat. By usinggeng of different spatial scales,
coarser imagery covering larger areas were refividdthe higher resolution data. The
resulting classified maps can be used by land neaneagt agencies to make informed
decisions on land use related to oil and gas dpusdmt, invasive species, and native
habitat.
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Bicarbonate interactions and effects with
diel variations in metals concentrations in the Poder River Basin

ROD MCNEIL*
Montana DEQ, Planning, Prevention and Assistane&sbn, Water Quality Standards
Section, 1520 E. Sixth Ave, Helena Mt. 59620,
phone 406-444-5361,
Fax: 406-44546836
email:rmcneil@mt.gov

As Montana works to assess the need for a lwoate standard, the interactions of
bicarbonate on the inorganic constituents of tabes and their joint effects entering the
main stem of the rivers is being investigated. didigon to concerns raised by direct
toxicity testing conducted by Dr. Aida Faraq, fmdaim bicarbonate itself, solubility
analysis of tributaries entering the Powder waseuiatten to look at the potential for
carbonate salts displacement/precipitation angdtential for metals toxicity associated
with these solubility shifts.

Piper and Durov diagramming will be used tastrate the predictive value of these
techniques as to what locations may bear closeitororg scrutiny and the likely effects
based on contributions from tributaries along tle@mstem of the river.

Data was collected from all USGS, STORET and Moat DEQ record reporting
stations on the Powder and Tongue rivers over #s¢ B0 years, to initially look at time
trends in Piper/Durov diagrams. In addition, eaabug of tributaries in a segment of the
main stem of the rivers was compared with the iaoig chemistry of the tributaries
within the segment.

The influence of diel variation in metals conications from USGS datum will be
described, in conjunction with the localized shifisbicarbonate concentration. Certain
metals such as boron are also high in CBM dischasgers and may play an influential
role with inorganic solubility’s at elevated pH'’s.
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West Nile virus ecology in sagebrush habitat and ipacts on greater
sage-grouse populations

DAVID E. NAUGLE*
Wildlife Biology Program, University of Montana
Phone 406-243-5364
david.naugle@umontana.edu

B.L. WALKER

Emerging infectious diseases can act as imporemtsources of mortality for wildlife.
West Nile virus (Flaviviridael-lavivirus) has emerged as a potential threat to greater
sage-grousedentrocercus urophasianupopulations since 2002. We review the ecology
of West Nile virus in sagebrusArtemisiaspp.) ecosystems of western North America,
summarize the influence of the virus on sage-groogeality and survival, use
demographic models to explore potential impactpapulation growth, and recommend
strategies for managing and monitoring such impddte virus was an important new
source of mortality in low and mid-elevation sagete populations range-wide from
2003-2007. West Nile virus can simultaneously redueenile, yearling, and adult
survival—three vital rates important for populatignmowth in this species, and persistent
low-level West Nile virus mortality and severe aetiks may lead to local and regional
population declines. West Nile virus mortality imsilations was projected to reduce
population growth (i.e., finite rate of increa&dgpf susceptible populations by an average
of 0.06-0.09/yr. However, marked spatial and anfluetuations in nest success, chick
survival, and other sources of adult mortality ldcely to mask population-level impacts
in most years. Impacts of severe outbreaks mayetecthble from lek-count data, but
documenting effects of low to moderate mortalityl vaquire intensive monitoring of
radio-marked birds. Resistance to West Nile vielated disease appears to be low and
is expected to increase slowly over time. Elimimgtmosquito breeding habitat from
anthropogenic water sources is crucial for redugimgacts. Better data are needed on
geographic and temporal variation in infection sataortality, and seroprevalence range-
wide. Small, isolated, and peripheral populatiguasticularly those at lower elevations,
and those experiencing large-scale increases tinbdison of surface water may be at
higher risk.
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Sage-grouse and energy development: a synthesisadlogical
knowledge

DAVID E. NAUGLE*
Wildlife Biology Program, University of Montana
Phone 406-243-5364
david.naugle@umontana.edu

K.E. DOHERTY
B.L. WALKER
M.J. HOLLORAN
H.E. COPELAND

Abstract.—Rapidly expanding energy development in westerrtiNamerica poses a
major new challenge for conservation of greateesgrguse Centrocercus

urophasianuls We reviewed the scientific literature documegtiological responses of
sage-grouse to development, quantified changesitstape features detrimental to
sage-grouse that result from development, exantimeg@otential for landscape-level
expansion of energy development within sage-groaisge, and outlined recommended
landscape-scale conservation strategies. Shrub @edeloped for energy production
contained twice as many roads and power linesydmete ranching, energy
development, and tillage agriculture coincided, harfeatures were so dense that every
1 kn? could be bounded by a road and bisected by a plaveerSage-grouse respond
negatively to three different types of developmamd conventional densities of oil and
gas wells far exceed the species’ threshold ofdalee. These patterns were consistent
among studies regardless of whether they exameiedyinamics or demographic rates
of specific cohorts within populations. Severityoofirent and projected impacts indicates
the need to shift from local to landscape consemai he immediate need is for
planning tools that overlay the best remaining ffeasage-grouse with the extent of
current and anticipated development. This will\allstakeholders to consider a hierarchy
of set-aside areas, lease consolidations, and eff@etive best-management practices as
creative solutions to reduce losses. Multiple swesincluding energy development must
be managed collectively to maintain sage-grouseilatipns over time in priority
landscapes.
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Using solar-powered GPD/satellite transmitters on @Gater sage-grouse
(Centrocercus urophasianus) in northeastern Wyoming: An overview of
objectives and preliminary results

CHAD OLSON*
MATT DZIALAK
LARRY HAYDEN-WING

JEFF WINSTEAD
Hayden-Wing Associates, LLC
2308 South 8 Street, Laramie, WY 82070
307-742-5440

chad@haydenwing.com

Global Positioning System (GPS) PTT transmitteeseapowerful tool for understanding
landscape-level resource selection by wildlifetipatarly species capable of long-
distance movements. Although used widely on dbimerspecies, GPS transmitters were
too heavy to be used on Greater Sage-grdbsat(ocercus urophasianughtil recently.
Beginning in 2008, female sage-grouse were equippid30-g solar powered
ARGOS/GPS PTT transmitters with the objective dleabing information on seasonal
habitat-use and movement patterns of grouse iraemehd oil and gas development in
Sheridan County, Wyoming. Transmitters recorddd 3ecations/day/bird depending

on the season. We received >96% of expected GBS éimd there were no known cases
of transmitter failure. We recorded a total of 40,@&nd 19,262 GPS locations among 40
and 19 radio-tagged birds in 2008 and 2009 (to}degspectively. The maximum three-
hour step length was 14.0 km and the maximum dist&om capture location was 32.3
km. The mean, median, and maximum home range (MDP%) was 5,627 ha (SD *
6,825,n = 34), 2,816 ha, and 27,705 ha, respectively20@8. Breeding rates and nest
success appeared normal for radio-tagged birdsjmgation rate was 96.3% and 100%
and nest success was 41.4% and 45.5% in 2008 &% i&3pectively. We suggest
estimates derived from GPS-tagged birds of nesaimn are likely to be higher and of
nest success to be lower because of the improvéty alb detecting short-lived nesting
attempts and in some cases nests that fail duggdaging. We also discuss survival
estimates.
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An Ecological Evaluation of the Effects from Fideliy's MPDES
Discharges to Aquatic Life in the Tongue River

BENJAMIN R. PARKHURST*
HAF, INC.
P.O. Box 104
113 North Fork Rd.
Centennial, WY 82055
ben_parkhurst@g.com

DAVID A. PILLARD

AECOM Environment
Environmental Toxicology
4303 West LaPorte Avenue

Fort Collins, CO 80521
Dave.Pillard@aecom.com

Fidelity Exploration and Production Company (Fitdgldischarges untreated water from
coal-bed natural gas (CBNG) wells to the TongueeRin Montana. While fathead
minnows always pass the acute WET test requirem@rtsodaphnia dubiaegularly

fail. To determine if these discharges cause saamt adverse effects to aquatic life in
the Tongue River, we evaluated (1) effluent toyititC. dubig Daphnia magnand
fathead minnow, (2) instream toxicity @ dubiaandD. magna (3) benthic
macroinvertebrates, (4) periphyton, and (5) wateity.

In the effluent toxicity tests, effects @ dubiasurvival only were observeda85%
effluent. No effects on survival &. magnaor fathead minnows were observed in 100%
effluent. In the ambient toxicity tests, no effeoctssurvival ofC. dubiaor D. magna

were observed in river water samples. For bentlacroinvertebrates, no consistent
upstream-downstream trends were observed in thes typspecies, numbers of taxa,
densities, MMI scores or individual MMI metrics. Hmeriphyton, no evidence of adverse
effects to periphyton was apparent. BicarbonateTd»d concentrations and conductivity
levels showed an upstream to downstream increassigNificant relationships,

however, were present between bicarbonate and DB&atrations or conductivity and
MMI scores or individual MMI metrics. All of the &lence collected, effluent toxicity,
ambient toxicity, benthic macroinvertebrates, peytpn and water quality, indicate that
Fidelity's CBNG effluents are not having adverselegical effects to the benthic
macroinvertebrate and periphyton communities inTiblegue River.
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Characterization of Biological Communities in Streans of the Powder
River Structural Basin, Wyoming and Montana, 2005-208

DAVID A. PETERSON
U.S. Geological Survey, 2617 E. Lincolnway
Cheyenne, Wyo.
(davep@usgs.gov

KATHARINE FOSTER
(kfoster@usgs.ggv

Within the Powder River Basin Interagency Work@gup (IWG) framework, the
Aquatic Task Group (ATG) has studied potential @feof coalbed natural gas (CBNG)
on aquatic ecological resources. The ATG devel@peubnitoring plan to meet two main
objectives: (1) establish current conditions founatir biota and their habitat and (2)
determine existing and potential effects of CBNGeurced water on aquatic life. In
order to address objective 1, an aquatic ecolagyysvf streams in the Powder River
Basin was conducted by the U.S. Geological Surueing 2005-08, in cooperation with
other IWG agencies. Samples and measurementbivdhand macroinvertebrate, algal,
and fish communities were collected from sites fedan the main-stem Tongue and
Powder Rivers, and on various tributaries. Regtdts a provisional report will be
described.

Preliminary results indicate macroinvertebrate camities showed similarity at the
river-basin scale. Macroinvertebrate communitiesitas with mountainous headwaters
and snowmelt driven hydrology, such as Clear Crele&ywed similarities with
communities from the main-stem Tongue River. Algaihmunities also showed
similarities at the river-basin scale, despiteatéhces in community compaosition
between years. The native fish communities oRtbeder River appear to be largely
intact although some non-native species were pteddre number and relative
abundance of introduced fish species was hight#treimongue River drainage than
elsewhere, in part due to the effects of TongueRReservoir.
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Identifying the Cause of Laboratory Whole Effluent Toxicity to
Ceriodaphnia dubia from Fidelity's CBNG Produced Water Discharges
and Assessing Potential Effects in the Tongue River

DAVID A. PILLARD*

AECOM Environment
Environmental Toxicology
4303 West LaPorte Avenue

Fort Collins, CO 80521
Dave.Pillard@aecom.com

BENJAMIN R. PARKHURST
HAF, INC.
P.O. Box 104
113 North Fork Rd.
Centennial, WY 82055
ben_parkhurst@g.com

Fidelity Exploration and Production Company (Fitgldischarges untreated water from
coal-bed natural gas (CBNG) wells to the TongueeRin Montana. Whole effluent
toxicity (WET) tests with fathead minnowBi(nephales promelafiave always passed
permit limits (LGo>100% produced water), bG@eriodaphnia dubidests regularly fail.
An extensive series of toxicity identification evation (TIE) studies were conducted
over several months to determine the cause ofitgxincluding Phase | studies and
additional investigations designed to isolate amuficm the cause of toxicity. Addition

of methane to mock effluents did not consistentbreéaseC. dubiamortality, nor did
complete removal of methane eliminate toxicity.xitdy of TDS mock effluents was
usually the same or greater than toxicity in tHeieht, suggesting that TDS alone, and in
particular bicarbonate, was responsible for theenkexl toxicity. The likelihood of TDS
as a causative agent was supported by the fadD#tnia magnanever showed
significantly reduced survival in CBNG effluent. Nability in C. dubiasurvival among
tests, even when TDS concentrations were simgarelieved to be due to small but
significant differences in organism condition atteermination, thus blurring the lines
between dead and live organisms. Tests on watkerctedl from the Tongue River
immediately downstream of an outfall were not algut@xic, reflecting substantial
instantaneous dilution. In addition, an assessmeaduatic communities in the Tongue
River did not identify any significant negative e&tfs from Fidelity’s CBNG effluents.
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Modeling habitat availability in a Great Plains river system to assess the
effects of energy development-related flow augmertian

ANNA C. SENECAL*
Wyoming Game and Fish Department
528 S. Adams Street
Laramie Wyoming 82070
307-745-5180 Ext. 234 (W)
Anna.Senecal@wdgf.state.wy;us

WAYNE A. HUBERT
U.S. Geological Survey, Wyoming Cooperative Fistl @ildlife Research Unit,
Department 3166, 1000 E. University Ave.
Laramie Wyoming 82071
307-766-5415 (W),
whubert@uwyo.edu

Wyoming's Powder River has been touted as therdgshant of a pristine Great Plains
river system. The biologic integrity of basin maydt risk, however, due to the rampant
development of coalbed natural gas (CNG) throughouheastern Wyoming.
Production of CNG requires the removal of grounewassociated with coal seams.
Management options for CNG product water includedlidischarge to surface water
bodies. Concern exists regarding the potentiasteady influxes of relatively high-
guality water to alter the stochastic nature ofRlogvder River. In light of these concerns,
research was conducted regarding the potentiadtefté increased flow due to CNG
product water on the summer, low-flow habitat fative and introduced fishes. The fish
assemblages and habitat for discreet habitat types described during the summer of
2008 and loaded into a GIS. A cluster analysis ezamiucted to identify groupings, or
guilds, of fishes based on their habitat associatiblabitat suitability functions for each
guild were derived using logistic regression. Resulsuitability curves, geo-spatial
mapping data, and hydrologic habitat attributesewesed to predict available instream
habitat across variable flows using a meso-habdale instream flow model. Modeling
indicated that preservation of the natural rangioo¥s is necessary to sustain Powder
River fishes and that alteration in summer flows/raffiect both habitat and fish
assemblages.
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Coda Netlauncher- A mobile tool for capturing Greaer sage-grouse
(Centrocercus urophasianus)

ANDREW SUTPHIN*
TOM MAECHTLE
LINETTE SUTPHIN
TYLER EMME
JON FREDLAND
Big Horn Environmental Consultants
PO Box 207, Sheridan, WY 82801
Phone (307) 673-7571
asutphin@bighornec.com

Researchers from Big Horn Environmental Consult@BtEC) captured Greater sage-
grouse(Centrocercus urophasianus) the Powder River Basin, and the southern
Bighorn Mountains of Wyoming in 2008 and 2009 ussnGODA Netlauncher. BHEC
modified the netlauncher to fit into the front reee of a pick-up truck or on the front of
an All Terrain Vehicle. A 30’x 30’ net was deplay/&om the netlauncher over the target
using expanding gas from a blank .308 cartridgephapelled four weights which carry
the net. Making the netlauncher mobile expandedrapping opportunities, allowing us
to capture birds on a year-round basis, and aveay feks. Thirty-six sage-grouse were
captured out of forty-four attempts. Successwats 0.82 birds per capture attempt, with
no injuries to any birds. Capture success rele/lty on several factors including:
grouse behavior, flock size, vegetation, wind doges. We will discuss equipment
modification specifics and field observations paity influencing trapping success.
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Identifying thresholds of persistence in a shrinkiig landscape: impacts
of human disturbance in greater sage-grouse nestirgrounds.

JASON TACK*
Wildlife Biology Program, University of Montana
jason.tack@umontana.edu

Sage-grouse leks have evolved at the epicentagbfduality breeding habitat. Historic
conversion of western rangelands to tillage agticalgreatly reduced the quantity of
sagebrush habitats, and sage-grouse populatiafrestructure associated with energy
development is a contemporary anthropogenic strélsabhas additive deleterious
effects on sage-grouse abundance, reproductivesifrand lek persistence. We analyzed
lek and human disturbance data to model relatipsdetween lek persistence and lek
abundance, and the intensity of human disturbamsagebrush landscapes. We used all
known leks that have been surveyed in Montana,i\NDakota, South Dakota, Alberta
and Saskatchewan (n = 1,843) to quantify humamidiahce variables within 1.0- , 5.3-,
6.8- , and 12.3 km of leks using oil and gas wigdlss agricultural landcover, roads, and
other habitat layers. Using logistic regressioa,tihen compared levels of disturbance
between leks that have gone inactive and leksrémaain active. Active leks were
defined as having > 1, 10, 17, and 25 displayingemim the most recent counts to
examine thresholds of occurrence for multiple daéins of lek activity. Findings

suggest that the number of displaying males istcaingd by the amount of disturbance
surrounding leks at multiple scales out to 12.3l&s0, models describing lek
occurrence differ in structure and effect size whealuating occurrence at larger leks.
We will discuss how managers can use this inforonaid accommodate development
while reducing impacts to sage-grouse populations.
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Sage grouse population dynamics: how important aradividual vital
rates for population growth?

REBECCA TAYLOR*
SCOTT MILLS
DAVID NAUGLE
Wildlife Biology Program, University of Montana
32 Campus Drive, Missoula, MT 59812
rebecca.taylor@cfc.umt.edu

BRETT WALKER
Avian Research Program, Colorado Division of Witglli
711 Independent Ave., Grand Junction, CO 81505

Choosing a management action to enhance sage gropskations depends on two key
pieces of information: first, how does the managanaetion influence a specific vital
rate; and second, how much does that vital rateante population growth. The relative
influence of each vital rate on sage grouse pojularowth has not previously been
determined. We conducted a meta-analysis of samesg population growth rates, to
determine how much each component vital rate dautegs to the rate of population
growth. Specifically, we compiled estimates o2l rates, range wide, and for each
rate, we estimated the overall mean and proceganar of the rate among populations.
We then used these rates to construct a two stfge\ich matrix, which formed the
basis for our analytical elasticity analyses afeldtage simulation analyses (LSA).
Elasticity analyses indicated that both hen sutvigges and the vital rates associated
with first nest attempts were far more importamtrtivital rates associated with renesting
attempts. LSA further indentified particular ratésmportance, based on the range of
variability that has been captured by studies te.d&€ertain vital rates (e.g. juvenile
survival) have not often been measured, and ofleayschick survival) have been
guantified by so many non-comparable metrics thatdf the published estimates were
usable in this meta-analysis. Future researchesled to quantify the natural range of
variability in these vital rates.
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Fortification Creek and Development of Coal Bed Mdtane

JIM VERPLANKE?*, Natural Resource Specialist
ARNIE IRWIN, Soil Scientist
JENNIFER SPEGON, Graduate Student
BLM Buffalo Field Office
1425 Fort St.
Buffalo, Wyoming 82834
307-684-1100

Jim Verplancke a BLM Natural Resource Specialist Biologist for coal-bed methane
development in the

Fortification Creek area will provide an overvieWwdisturbance from coal-bed methane
development planned in the Fortification Creek akeawill discuss potential methods of
protection and restoration which are currentlyhia planning stages for Fortification
Creek. The purpose of the presentation is to eageudiscussion of reclamation

potential. Jim will solicit questions from the aedce. Ideas generated may be considered
for reclamation and restoration projects by thef&8ofField Office.

Jennifer Spegon is working at the Buffalo FieldiGdfand is a graduate student with
Nicholas School of the Environment. Jennifer iscigting a master’s project in
environmental restoration focused on reclamatiahrastoration of coal-bed methane
development in the Powder River Basin. Jenniferrbgaested to present a survey, in the
form of a questionnaire, to attendees at the sympos Sheridan. Jennifer would like to
present the survey as early in the meeting aslges# copy of the introductory letter,
informed consent letter, and a copy of the quesaae (per University IRB guidelines)
will be e-mailed to the host of the symposium fotegmtial entry into attendee workbooks
or other printed material.
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Considerations for Evaluating Coalbed Methane Infitration Pond Sites
Based on Site Studies in the Powder River Basin bfontana and
Wyoming

JOHN R. WHEATON*
ANDREW L. BOBST
ELIZABETH L. MEREDITH

Significant volumes of ground water are producedssociation with coalbed-methane
(CBM) production in the Powder River Basin in Mamigand Wyoming. This water
must be managed in a manner that is both econoamcbsensitive to the semi-arid
agricultural area of southeastern Montana and eastiern Wyoming. Infiltration ponds
are one of the primary methods of handling produnctvater and have been in use in
Montana and Wyoming for several years. A solidosgiual framework of the
parameters that control water quality and flowaidor the selection of infiltration pond
sites that maximize impoundment life and minimizgpacts.

Advantages offered by ponds include a low initegbital investment and recharge of the
shallow groundwater system, which makes the prociuetater available for future uses.
However, as the infiltrated water moves throughshalow weathered bedrock, a series
of chemical reactions typically take place (prirhadissolution and oxidation), which
temporarily increases the total dissolved solid3g). This change is detected primarily
as increases in dissolved Mg, Na, and.SAs the available salts are removed along the
groundwater flow path through the bedrock, the eatrations of dissolved constituents
in the groundwater tend to decrease.

The fate and transport of the dissolved salts ndrotled to a great extent by the rate of
infiltration and the duration of saturated flowrftdhe ponds. The rate of infiltration can
be severely reduced as the clays in the pond #nodrunderlying material are exposed to
the high-SAR produced water, which causes dispei@nal reduced vertical hydraulic
conductivity. Order-of-magnitude decreases inigalrhydraulic conductivity have been
observed, which directly affect water managemeraugh the pond. First, decreased
infiltration will effectively decrease the voluméwater that can be managed via an
individual pond. Secondly, the mobilized salts rbayeffectively sequestered by
reduced groundwater flow, substantially reducirggtémporal and geographic extent of
impacts.

On the basis of these results, the MDEQ, MBOGC,MmeBLM have developed a
single set of impoundment siting and monitoringecia. This single set of criteria
should allow for efficient permitting of impoundmenwhile minimizing the potential
for adverse environmental impacts.
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Regional Groundwater Monitoring in the Powder River Basin,
Wyoming

CHRIS WILLIAMS*
Hydrologist
Bureau of Land Management, Buffalo Field Office
1425 Fort Street
Buffalo, WY 82832
chris_williams@blm.gov

The Powder River Basin Final Environmental Impacid$ (PRB FEIS) completed in
2003, predicted that there would be local groundweahanges associated with coalbed
natural gas (CBNG) production. The Bureau of LEtahagement (BLM) is tracking
these changes by collecting water level and gasspre data in 111 monitoring wells in
the PRB. The Wyoming State Geological Survey (WpG8ooperation with the BLM
recently published a report presenting the ing@hpilation and analysis of the well data
collected between 1993 and 2006. During this fpm@od, CBNG operations in the PRB
produced a total of 174 billion gallons of groundevaat rates of up to 77.3 million
gallons per day. The BLM deep monitoring well netkvis measuring drawdown in the
various coal zones as this water production pregesAlso, water level data being
collected in adjacent sandstone aquifers can b tosevaluate potential leakage to the
coal zones. The WSGS report concluded that groatetvextraction by CBNG
operations from coal units in the PRB is depresgnogindwater levels locally and that
the CBNG impacts on groundwater levels in the uppember of the Fort Union
Formation are slightly less than the drawdowns wWeae predicted by the PRB FEIS for
the year 2006. Further work will be conducted tamine and extend these conclusions
by incorporating and analyzing recent data andXayrening well specific water
production data. We will present a summary of thalyses conducted to date and
examples of analyses that are in progress at tiv. BL
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