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= = E > f'e @®  CBM/Coal-impacted monitoring site In the Powder River Basin, coalbed methane (CBM) is created by the metabolic processes of microbes. The methane is adsorbed on coal through weak
§ 5‘53 3|z e @  Baseline condition monitoring site bonding and water pressure. Pumping groundwater from coalbeds reduces water pressure and allows methane to desorb and be collected. Groundwater
3 H 9|z :1 "\ﬂ_,j _ co-produced with CBM is typically pumped at a rate and scale that reduces water pressure (head) to a few feet above the top of the producing coalbed
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5 S\ PIPELINE WELL 5 Shut-in CBM well In Montana CBM fields, the groundwater head in the Dietz coal aquifer was lowered over 200 ft within areas of production. In the Canyon coal aquifer,
azm_ 9 ©  CBM water injection well, Montana heads were lowered more than 600 ft. After 18 years of CBM production, the extent of the 20-ft drawdown contour beyond production area boundaries,
c Noos N onee w&;gpemneen i ’ 1 to 2 mi, has not noticeably changed since 2004 due to fewer than anticipated CBM wells, impermeable shale layers, and extensive faulting that limits
SO \N \‘ %WWM _ Neo22 WA PIPELINE WELL REWELL_MiLESPRING +  Water level data logger drawdown. Faults in the study area tend to act as barriers to groundwater flow and, where measured in monitoring wells, drawdown rarely migrates
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Reservation \ _\/ Netge rwggﬁg;gFG = 1 —— Summit proposed development Since 2004, the MBMG has documented groundwater-level recovery due to discontinuation or reduction in CBM production near the Montana—\Wyo-
: el ~ O%oA : ' Weather station. black border if ming state line and the CX field. The full extent of drawdown and rates of recovery are controlled by the rate, intensity, and continuity of CBM devel-
. ROSEBUD anK KI roy +L o =t 6 u operated by MBMG opment; site-specific aquifer characteristics, including the extent of faulting and proximity to recharge areas; amount, timing, and location of precipita-
\ WEATHER STATRLE': RBGMET 204 L tion; and other significant groundwater withdrawals such as coal mining. The time required for water levels to recover near-baseline conditions is
A Conn L JoE -G [ custer National Forest difficult to estimate but will likely take decades or longer.
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8708 WR-51 \ 2 - e I:I Coal mi Presented here are hydrographs (MBMG, 2016) representing a variety of groundwater-level responses to CBM and coal mine activities. In some areas,
Anderson. D1. D2 Coals \ Y;;, \ 1 oalmines coal aquifers remain drawn down despite the reduced level of current CBM production. In areas near Decker Coal Mine and along the state line (see
N — -~ ;s . © B Towns Decker Mine inset map), water levels are recovering. Along Youngs Creek, coal aquifer water levels in some monitoring wells have recovered to near
/( 5 TEAW) s Local roads baseline. Causes for drawdown are indicated by color: due to CBM production (red); coal mining activities (green), or both (blue).
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N . ¢ ggq -EL\—\ ‘ - ) =— County boundary In an effort to expand the groundwater-monitoring network in eastern Montana to address groundwater monitoring near traditional oil and gas produc-
b qﬁi‘g‘%ﬁ Rbsebud Count jalit 4 tion, the current coal and CBM network is being reduced in 2017 (see Explanation for proposed network changes). The proposed monitoring network
Tj;”éw UppER o 219 HOT Couinty caMp3-11cC reduces the Powder River Basin network from 225 to 124 sites.
——_’.—@% BLL
. THREE HARRIS TH REHEAD
TMILESPRING |, &,/ VALLUVIAL CReek FORK . o MILES N
PARADOX :7W  ANDERSON® O UPPER Maps may be obtained from: References
. crzgeg@;;e . E@u)ggﬁg | W ot Publications Office
y us i : . . o
ﬁ% %% : ?@é COMaBAOAG F01 : Montana Bureau of Mines and Geology Kuzara, S., Meredith, E., Wheaton, J., Bierbach, S., and Sasse, D., 2016, 2015 Annual coalbed methane regional groundwater monitoring report,
— | FC-02 \ /@Fumu GEORGE-TRAIIER 1300 West Park Street . . . .
203669: CBM02-2WC ‘ #g& o3 “ : Powder River Basin, Montana: Montana Bureau of Mines and Geology Open-File Report 679, 96 p., 3 sheets.
c Coal ) ¢ ey DH 76-102D % Butte, Montana 59701-8997 . . . .
arney Coa ~ $ 14 3 — (@) Moonumcm!p;cp p L™ FULTON GEORGE-RIVER Phone: (406) 496-4167 Fax: (406) 496-4451 Meredith, E., Wheaton, J., and Kuzara, S., 2012, Coalbed-methane basics: Ten years of lessons from the Powder River Basin, Montana. Montana
Y Q< ICCRCR ¢ ¥ - .ARTESIAN ELL oorhead : : ; ;
Q SHED N, 070 , : "% Ll % 3 i (ﬁ HWC-298 http://www.mbmg.mtech.edu Bureau of Mines and Geology Informational Pamphlet 6.
— O~ 958 |\ / Orgr : M Eyo o) § _ - e BRADSHAW CREiK Montapad®essed 6f3012@s7nd Geology (MBMG), 2016, Ground-Water Information Center (GWIC) Online data: http://mbmggwic.mtech.edu
~_ %o, Tact &> See Decker Mine $ Sce L HWC-1 @ = Slopc Montana
~ 2 yA-109 ~ s Inset map 3 ¢ %I i"? ( ¢ - _ 8- SL
S -~y ; % ' .
- Wyoming
T IN
ROy g

«# ¢
; ,,«#‘_ﬁ CBM area
f ° Powde(#r Hi

+ e ¢ &
e ofos ¢ o SRR C 01§ e ¢ S ST ST ST o ¢
J B dhc ‘ [ & TAY ST &T¢ [ <4 HTHP 2 ¢ I e
( 3 b |41 | .. ) ‘ 8 ? & T0 & O ¢ d
d Pe ( proile q e # Lo 10 ¢ gt >’ < [ JoT0o [¢ o QL P PP OPTOT ¢ C | p
TPTOURD " PORW L PL TEBPE ST G0 T ¢ L0 | 00 ¢ ol P ¢ ] bs ATl Lol BT ¢ Slo Lol | ST LT 1]
O ( Y C D P e c Q¢ c O |, YOI ¢ C C é O - C C C C C
. &8 & LY ST J [ AT ¢ &T¢
- > DT ¢ e P [ . ST¢ e C fe X4 QT C go 10N [PLOLS 0PQ IO | QLS OLP QIS
. & ¢ DI P I ( I C Ao TP ST ¢ d OTOT OT ¢ 4 I I 3, C
¢ o 3 e fe p d C o C < &7 ¢ C C & frdd e
B a q y & T 4/ [ [ C ono o} OTATOTO ! ¢ C OToY ¢ C oTdlc

220385: SL-2CC 219140: SL-3CC 219169: SL-4AC

Canyon Coal outcrop at the Tongue River Dam
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The stratigraphic column represents the relative positions of the major
coalbeds mapped within the Tongue River Member of the Fort Union
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East Decker Mine with dragline in foreground




