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Surface\Water Monitoring Plan

Powder River Basin, 2005

Powder River Basin
Interagency Working Group

The Powder River Basin (PRB) is a geologic stractural
basin that contains an extensive natural gas resource associated
with regional coal deposits. This coalbed natral gas (CBNG)
is located beneath millions of acres of private and public land
in southeastern Montana and northeastern Wyoming (fig. 1).
The PRE Interagency Working Group (TWG) was established
in June 2003 as a forum to identify, discuss, and find solutions
o issues of common concem to government agencies imvolved
in permitting and monitoring CBMG development. The FRB
IWG is led by the Burean of Land Management (BLM) and is
composed of managers and technical staff from local, State,
tribal, and federal government agencies with land management,
conservation, or regulatory responsibilities in the PRE, as well
as agencies like the 1.5, Geological Survey (LISGS) that pro-
wide technical support.

The mission of the PRE IWG is tor (1) provide for environ-
mentally sound energy development. (2) develop coordinated
and complementary best management practices, guidelines, and
programs related to CBNG activities to conserve and protect
mesources, () monitor the impact of CBNG activities and as-
sess the effectiveness of mitigating measures, (4) develop and
integrate the databases and scientific studies needed for effective
msource management and planning, and to make that informa-
tion readily available, and (5) promote compatibility in the
application of each agency’s mission.

In order to more effectively address the technical issues
presented by CBMNG development, Task Groups that are staffed
by technical specialisis from the member agencies of the PRB

Prepared in cooperation with the Montana Department of Environmental Quality

Surface-Water Monitoring in Watersheds of the

I'W'G were formed to address specific resource issues. The Task
Groups include Air, Aquatics, Water, and Wildlife. More infor-
mation about the FEE WG and Task Group activities is avail-

able at TTRL fugezdew wowybim. gowTadprig roupTnd e hiom.

Water Task Group

Substantial volumes of ground water are extracted from
coalbeds in order to produce CBMG. The removal of ground
water from aquifers and use or disposal of produced water on
the surface have the potential to cause environmental impacts.
One ohjective of the Water Task Group is to develop and imple-
ment monitoring plans for surface water ond ground water at
local and megional scales. This monitoring will help agencies
make more informed decisions regarding CBMG permitting.
and allow for dissemination of information to the public. This
factsheet summarizes the surface-water-monitoring plan devel-
oped by the Water Task Group and describes the surface-water
monitoring accomplished during 2006,

Surface-Water-Monitoring Plan

The surface-water-monitoring plan is a proposed sampling
network that is generally composed of sites where PRB TWG
member agencies have been conducting surface-water monitor-
ing. Sampling sites may be located on mainstems or selected
tributaries in each watershed (fig. 1. table 1). Proposed sam-
pling frequencies vary with stream type and constitnent class
{table 2). The constifnent classes recommended for monitoring
include:

Streamflow

Ficld measurements—pH, dissolved oxygen, specific
conductance, and temperature

Major ions—dissolved calcium, magresinm, potassium,
sodium, alkalinity, chloride, fluoride, sulfate, and silica;
dissolved solids; and sodinm-adsorption mtio
Mutrients—total and dissolved nitrogen and phosphons
species

Trace elements (prirmary —total and dissolved alumi-

num, arsenic, barium, beryllium, iren, manganese, and
seleninm

Trace elements (second ary)—total and dissolved cad-
mitm, copper. chromiom, lead, nickel, and zine.

Suspended sediment
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Figure 1. Location of sampling sites proposed in the Water Task Broup's surface-water-manitoring plan for the Powder River Basin,



Plan for the Powder River Basin

- Constituent Class Sampling Frequency

- o

~ Streamflow Continious

-4 ; Field Measurements 12 times per year

x> ~ Major lons 12 times per year

, Suspended sediment 12 times per year

| Primary Metals 12 times per year
_ Secondary Metals 2 times per year
,.=_:=__, e Nutrients 2 times per year

- Tributa?y Streamflow Continious

Field Measurements 6 times per year
Major lons 6 times per year
Suspended sediment 6 times per year

Nutrients 2 times per year



Status of Surface Water Monitoring relative to the IWA Surface Water Monitoring Plan, June, 20081
(Conducted = @; Partially Conducted = ®; Not Conducted = O)

Real-time
Field Analytical | Real-time | estimated
Site Priority | Flow | Parameters | Parameters SC? SAR!
Rosebud Creek, near Kirby, MT High [ ) ® [ ©)
Rosebud Rosebud Creek, near Colstrip, MT Low O O O O O
Rosebud Creek, near Rosebud, MT Med ©) ©) ©) ©) ©)
Tongue River, at Monarch, WY Med [ ) ® @) O
Goose Creek, near Acme, WY Med @) O ® @) @)
Prairie Dog Creek, near Acme, WY Med o [ ) ® [ ) ()
Tongue River, at State Line, MT High [ ) )
Tongue River, at Dam, MT Med [ ) ®
Tongue [Hanging Woman Creek, near Birney, MT Med (] [ ® o O
Tongue River, at Birney Day School, MT High [ ) ©® [ @)
Otter Creek, at Ashland, MT Med [ ) ©® ) )
Tongue River, above T& Y2, MT Med ® [ ) ® [ ) ()
Pumpkin Creek, near Miles City, MT Med [ ) ©® O ©)
Tongue River, at Miles City, MT Med ® ® ® ) O

1: Not included in original plan
2: Replaces Tongue River at Brandenberg Bridge




Status of Surface Water Monitoring relative to the IWA Surface Water Monitoring Plan, June, 2008?
(Conducted = @; Partially Conducted = ®; Not Conducted = O)

Real-
time
Field |Analytical [Real-timelestimated

Site Priority Flow |Parameters|Parameters|] SC! SAR!
Powder River, at Sussex Med [ ® ® o )
Powder River, below Burger Draw Med ©) o ® O O
Crazy Woman, at Upper Station Med o [ ) ® ) ()
Powder River, at Arvada Med [ ) O] O ©)
Clear Creek, near Arvada Med (] [ ® ( )
Powder Powder River, at Moorhead High ® ® ® ® ®
Little Powder River, above Dry Creek Med (] [ [ O ©)
Little Powder River, near Broadus Low O [ ® @) ©)
Powder River, near Powderville Med O ©) ©) ©) O
Mizpah Creek, near Mizpah Low O O O @) O
Powder River, near Locate Med o [ O] O ©)
Porcupine Creek, near Teckla Med O O O @) O
Antelope Creek, near Teckla High O [ ® O ©)
Cheyenne River, near Dull Center High [ ) O] O ©)

Cheyenne . .

Little Thunder Creek, near Hampshire Med O [ ® O ©)
Black Thunder Creek, near Hampshire Med O [ ® O ©)
Cheyenne River, near Spencer High [ ) O] o ©)
Belle Fourche River, below Rattlesnake High [ ) ) O ©)
Caballo Creek, near Gillette Med O O O O O
Caballo Creek, near Piney High O ) ) O ©)
Belle Fourche Donkey Creek, near Moorcroft High O [ [ O ©)
Belle Fourche River, below Moorcroft Med o o o ©) ©)
Belle Fourche River, below Hulett Med ©) ® ® O ©)
Belle Fourche River at State Line High [ O O O ©)

1: Not included in original plan
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Daily Mean Flow Values

Daily Mean Hydrograph
TongueRiver at State Line Powder River at Moorhead

‘Water Year 2003
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Daily Mean and Analytical SC Values Estimated and Analytical SAR Values Analytical SC vs. Flow
Water Year 2007 Water Year 2007
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Daily Mean and Analytical SC Values Estimated and Analytical SAR Values Analytical SC vs. Flow
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Dowder'Riverat Moorhead (State Line)

Daily Mean and Analytical SC Values Anahtical SAR Valugs Analytical 5C vs. Flow
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Analytical 5C Values Estimated and Analytical SAR Values Analytical SC vs. Flow
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* Monitoring Data appear to be in line with
historical values



= USGS

science for a changing world

Prepared in cooperation with the Wyoming Department of Environmental Quality ‘

Water-Quality Characteristics for Sites in the Tongue,
Powder, Cheyenne, and Belle Fourche River Drainage Basins,
Wyoming and Montana, Water Years 2001-05, with Temporal
Patterns of Selected Long-Term

Water-Quality Data

Ly

Scientific Investigations
Report 2007-5146

U.5. De partment of the Interior
U.5. Geological Survey
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| ooked 5 22 stream stations from 2001-2005 for
r)o_r,::m a .—-=effects from CBNG

_ ual streamflows in all major drainage basins were
g_{: __ustantlally less than average during 2001-2005; thus
S Water guality samples may not be indicative of average
conditions.

— Water quality Is highly variable and shows an inverse
relationship with streamflow (better at high flow)



‘Clark and Masoen, 2007
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‘Clark and Masoen, 2007

Trends in row-gdjusted SAR
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lark-and. Mason; 2007

—
—
rendianalysis from 1991-2005 for 8 stations

sengue, Powder and Belle Fourche

= I‘L—v ds in flow- -adjusted SC values are not
- SI nlflcant

1__ -?* pward trends In flow-adjusted SAR were

=== sugnlflcant at Salt Creek, and 2 sites on Powder
- River

— Downward trend in flow adjusted SAR was
significant for Little Powder River

— The sources of the trends were not 1solated.
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2 Eloy zle]t d SC values‘ﬁppear to be comparable to
fiisrefiesl

"

> Flowy ,nd tisted! SAR values may be somewhat elevated
Sormipareditoistorical.

SO ongue River at State Line this appears to be due to a decrease
i €z yand Mg rather than an increase in Na (Bobst, 2007).

== =] fihese results are likely due to drought conditions and changes in
":' -aer management practices rather than CBNG discharges.

.—-'.__-_

-

°’I"m_pacts are less than identified in the programmatic EISs;
the impact analysis appears to be somewhat conservative

* As more data IS collected, more discriminating methods can
be used for data analysis.
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VI ER has d’%ated EC and SAR as
“Rizicrriful e H"' neters s

> T SPA 1aS approved thls designation

WNRIDES permits for new or increased discharges will
rigeel L_ke this into account for Non-Degradation

= ,up Terpretatlon I that this would likely result in no increase allowed for
= #___d o) gue Powder & Rosebud

» [awsuits Continue...

. TMDL Work Continues
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I Greundwater. Monitoring

2006 Annual Coalbed Methane
Regional Ground-Water Monitoring Report:
Northern Portion of the Powder River Basin

MBMG OPEN-FILE REPORT 556

John Wheaton
Shawn Reddizh-Euzara
Tereza Donato
Licette Hammer

Montana Burean of Mines and Geology

Supported by:
U 5. Bureau of Land Management
U5, Department of Agriculture Forest Service
Montana Department of Natural Fesources and Conssrvation
Big Hom Conservation District



My Grotundwater Monitoring

SAIEIRANEArS O production the, 20" dravieeW CONTOUIAS
Saenusiapproximately I milebeyond the edge of CBNG
JBVBIopmentithithe obsened maximumibeing 1.5 miles.
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stouRdwater Monitoring

S
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T-BOGC‘@‘@@r-99-99
= sld\Datasteithe. WAC Inia standard format.
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= MJM prepares an annual CBNG Groundwater Monitoring
BP0 ¢vvh|ch Incorporates both data streams and allows for a
SITg tﬁntegrated Interpretation (funding dependent)

sﬁﬁhshed Monitoring Guidelines for Operators

--—

= ° Emphasize Used Aquifers

- * Emphasize Data Collection on the edge of development
— Determine the shape of the drawdown cone

— Evaluating more permanent funding sources
* MT CBNG Protection Act?



Groundwater. Monitoring
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> Wi gor.f_ inues with WYGS to develop an
mr,rj)re;lv g report
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3 6) e--. mterpretatlon of historical WY data Is
= C‘Gmplete we plan to prepare coordinated reports
- between the states

— LLikely 2 reports with a similar format and coordinated
Interpretations
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