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[AersUFace Watel mor (NG plan; evallate
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JmoJeme the grouncwater monitering plan, evaluate the
rlrrw, Srmodlfy e planias needed.
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4, Develop a consistent approach for dealing with water
management (Impoundments, irrigation...)
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5 - Streamflow
~ Field Measurements

Major lons
Suspended sediment
Primary Metals
Secondary Metals
Nutrients

Streamflow

Field Measurements
Major lons
Suspended sediment
Nutrients

Sampling Frequency

Continuous

12 times per year
12 times per year
12 times per year
12 times per year
2 times per year
2 times per year

Continuous

6 times per year
6 times per year
6 times per year
2 times per year

Plan for the Powder River Basin
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Daily Mean and Anahtical 5C Values
Fowder River at Moaorhead
Water Year 2006
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SirfaceWater Monitoring “Data,
RESHIiS” WateryYearn 20@64#_, c]c)
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SECWallies in excess of both the mean monthly and
JfJJF?F taneous MDEQ Standards were recorded.

— SAI values I excess of the instantaneous MDEQ
= +-=-‘-5:- andard Wwere recorded. Insufficient data was

-‘__'

= _ﬁavallable to assess the mean monthly standard.

o locate (mouth)

— EC and SAR values in excess of their respective
Instantaneous standards were recorded. Insufficient
data was available to assess the mean monthly
standards.
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Bohst 2007 Water Year 2006, Overview of Surface
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Flow Corrected SC vs. Time
Tongue River at State Line
90% Confidence Intervals
(90% Confidemt that the true mean is within the identified range)




Flow Corrected SAR vs. Time
Tongue River at State Line
90% Confidence Intervals
(90% Confident that the true mean is within the identified range)
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Flow Corrected Na vs. Time
Tongue River at State Line
90% Confidence Intervals
(90% Confident that the true mean is within the identified range)




Flow Corrected Cawvs. Time
Tongue River at State Line
940% Confidence Intervals
{90% Confident that the true mean is within the identified range)




Flow Corrected Mg vs. Time
Tongue River at State Line
90% Confidence Intervals
{90% Confident that the true mean is within the identified range)
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Flow Corrected SO, vs. Time
Tongue Biver at State Line
90% Confidence Intervals
(90% Confident that the true mean is within the identified range)




DRAFT: Preliminary Observations

&?az Powder River Watershed Questions

1.

2. What is the ambient stream water
quality?

HED: Mardh 2007



DRAFT: Preliminary Observations

& Powder River at Moorhead

B What is the time period that represents "natural” background?

Powder River @ Moorhead
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DRAFT: Preliminary Observations

... Flow
Sﬁ?ﬁ Powder River at Moorhead

B What impact has the drought had on water quality?
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DRAFT: Preliminary Observations

... Flow vs SpC
& Powder River at Moorhead

B What are the relationships between flow and water quality?

Powder River @ Moorhead
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DRAFT: Preliminary Observations

... Powder River at Moorhead

-".' 5 .

e

SpC Statistics by Month
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DRAFT: Preliminary Observations

&’ powder River Watershed Questions

4 I
4 L ppgie

1.

3. What has been the impact of CBM
discharge on stream water quality?

HEL: Mardh 2007



DRAFT: Preliminary Observations

... Powder River at Moorhead
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& SpC Statistics by Month
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DRAFT: Preliminary Observations

. Flow Adjusted SpC

Powder River at Moorhead
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DRAFT: Preliminary Observations

... Powder River at Moorhead
¥ Monthly Mean SpC
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DRAFT: Preliminary Observations

... Powder River at Moorhead

& Monthly Mean Flow Adjusted SpC

HED: March 2007

Flow Adjusted Spc
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DRAFT: Preliminary Observations

SAR?
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DRAFT: Preliminary Observations

SpC vs Calcium & Sodium
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DRAFT: Preliminary Observations

& Technical Summary

Because of varying climate conditions and historical oil and gas operations in the basin,
the available data do not allow an unambiguous determination of the impacts of CBM
discharge on SpC and SAR in the Powder River at Moorhead.

When the data are considered in aggregate existiﬂﬁ; discharge and SpC relationships
appear to suggest that there has been no ctatistica v significant impact from CBM
operations on SpC in the Powder River at Moorhead.

Also, when the data are considered in aggregate, existing SAR and SpC relationships

appear to suggest there has been no significant impact from CBM operations on SAR in
the Powder River at Moorhead,

When monthly flow adjusted SpC statistics for the Powder River at Moorhead are
considered, most months show no statistically significant impact from CBM operations.
The exception is April, where flow adjusted SpC since CBM operations commenced is
statistically greater than that of the period 1990-1999 when there was no discharge due
to oil & gas operations.

The guality of discharge from CBM activities in the Powder River may deteriorate as
development moves west and north, due to increased salinity in groundwater, and

therefore may impact stream water quality in the fubure, 3

HEL: Mardh 2007
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Comparison of 2005 Data to MDEQ Instantaneous Standards
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Comparison of 2005 Data to MDEQ Mean Monthly
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ra lon with WDEQ

ating SAR in realtime for 4 sites in
| wder River drainage basin
ort available at URL.:

F— — = e -

5—_-'SC|ent|f|c Investlgatlons Report Clark and
Mason, In review:
Describes water guality at 22 sites in the
Tongue, Powder, Cheyenne, and Belle
Fourche River drainage basins


http://pubs.water.usgs.gov/sir2006-5113
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haracterizes water quallty at 20 sites In
@ 2 sites in MT, including:

ription of general hydrology;

. arles of water-quality characteristics for
'- _r years 2001-2005;

— ahaIyS|s of specific conductance and SAR for
— Water years 2001-2005 that includes relations
- with streamflow and seasonal variations; and

® temporal pattern in selected long-term water-
quality data, including trend analysis of selected
sites and constituents for water years 1991-
2005.
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AR rnlm reamilows ini all major river basins
WETE ;s pstantially less than average during
WeLEr years 2001-2005 because of drought

= J*+=e West runoff in 45 years of record on Tongue
— RIVer and second lowest in 74 years of record on
P@Wder River

- & Samples for the study period may not represent
long-term; average water-guality conditions
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USES Analysis— continued”
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pelereguali ity Cliaracteristics for water years 2001-2005

ch emlstry In streams with headwaters in
3inous areas were dominated by calcium,
sium, sulfate and bicarbonate

_streams were dominated by sodium and sulfate

*3;_-.—-= rlde total aluminum, and dissolved manganese were
—  the constituents that most often observed in
~ __concentrations higher than WY water-quality criteria

- ® Dissolved-solids concentrations generally were lowest In
the Tongue River basin and were highly variable in the
Powder, Cheyenne and Belle Fourche basins
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- Jo.e”" ‘ﬁc conductance and SAR correlations with
~ —str _fmﬂow In streams with headwaters in plains
51’ "“fafeas were less consistent

e Seasonal variations generally were observed on

the mainstems, but not necessarily on smaller
tributaries
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or specific conductance were tested at 8
N the Tongue, Powder, and Belle Fourche
1S for water years 1991-2005:

rd trends In unadjusted values were
:_:-_ n f|cant (p-value <0.10) at 2 sites in Tongue
= River basin and 2 sites in the Powder River basin

“* Less than average streamflow during later part
of trend period likely the cause of trends In
unadjusted values

* Flow-adjusted values were not significant (p-
value >0.10) at any of the sites
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"r" SAR were tested at 4 sites in the
r River basin:

d trends Iin unadjusted SAR values
,J_*. S|gn|f|cant (p-value <0.10) at a site
o.’n’SaIt Creek and two sites on the Powder
- FR-rver
e Trend in Salt Creek likely controlling the
trends at the Powder River sites
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for SAR were tested at 4 sites in the
r River basin—continued:
ftrend in flow-adjusted values were

cant (p-value <0.10) at a site on Salt
—_ and two sites on the Powder River

5__-@"7&“ downward trend in flow- -adjusted values was
- significant (p-value <0.10) at a site on the Little
Powder River

e Causes of the flow-adjusted trends were not
determined because of influence of Salt Creek
and multiple land-use changes in the basins
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IMEIE ]3m A apparent. CENG signall at this time.

ASHTIGRE datal IS collected, more discriminating
mernod_)” Al e USEd Tor data analysis.

Flowy gucUl ted SC values appear to be similar to or
SOI2YYs at less than historical.

— il - - -

- ,rlo\wa" justed SAR values appear to be somewhat
' __;:-;Fr jatedicompared to historical.

Flow adjusted Na is similar to historic; therefore the increase
~IRFSAR appears to be due to decreases in Ca and Mg. As
~ such, it may be due to drought conditions and changes in
land management practices rather than CBNG discharges.

® Impacts are less than identified in the programmatic
EISs; the impact analysis appears to be somewhat
conservative
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> MIDEC) zigfe WDEQ aTe-dlscussmg the MT-BER’s

der.ermmrr ienMhaECaRERSARNEE ARt =

SENEIIELENS

BIYE@S along with) EPA negotiator are having weekly:

sonference calls

EDEQS, EPA negotiator, and Northern Cheyenne

= =firbe are having monthly face to face meetings.

= Hope o come to an agreement on standards by the
- end of summer

s TMDL Modeling and Assessment Reports
— Powder, Tongue, Rosebud
— EPA (Ron Steg) hopes to have out by end of June
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