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ductivity (EC) is a measure of the
o conduct electricity.

a*, Ca**, Mg**, etc.) and anions
that are in the water, the higher

fic conductance (SC) is EC corrected to 25°C.

efinition in Montana rules (ARM 17.30.602)
os definition of SC, so

Conductivity = EC = SC



viodeling Period (2003-2013)
| | Methane (CBM)

= Coal Mines

Agriculture

SWAT Soll & Water
Assessment Tool
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S5 L0 m ~=f.' CBM well distribution
A0Tinc peak of development

2% direct discharge

oximately n-channel ponds

. oximately 78% 0

ximately 2% direct discharge

annel ponds

- | oximately 46% on-channel ponds
- "App oximately 52% off channel ponds



CBEM Assumptions

= Model does not consider lag time in CBM
ponds.

& Equal distribution across the year for all CBM
discharges.

m Average CBM water
= SC: 2,000 uS/cm
= SAR: 40

Montana CBM Water Production 2016




@BVl Scenario Summary
7 has increased average annual SC

narge limits at the

| rds (1000 uS/cm) has
y the same effect as removing CBM
arges entirely.

On its own, removing CBM discharges would
not result in meeting the SC standard in the

3 spring.




CBEVI'Scenario Summary
(ongue River at T&Y Gage)

CBM Scenarios - SC Results

= = |rrigation Season Standard

+ 95th Percentile

I I T
Existing CBM at Standard CBM Direct Discharge




Coal Mines

ee active coal mines in the

er East, Decker West, and
(Spring Creek) he

\arge.

coal mines in the permitting process in the

e River watershed in Wyoming (Brooks
oung's Creek).

and
5 One proposed coal mine in the Otter Creek
watershed in Montana (Otter Creek).
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Decker Coal Mine

Decker - SC

Decker West

Decker East

= = Decker Combined
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Decker Coal Mine

Total Salt Load, East & West Decker
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Decker Coal Mine

Total Discharge, East & West Decker
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1g discharge limits at the irrigation season
dard (1,000 uS/cm) has an effect on SC
1 on modeling period discharges.

® On its own, removing existing coal mine
discharges would not result in meeting the SC
standard in the spring.
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oAl Mine Scenario Summary

Coal Mine Scenarios - SC Results

= = |rrigation Season Standard

+ 95th Percentile
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solorado River Basin Salinity
Control Forum

ort focused on reducing salinity in
izona, California, Colorado,
da, New Mexico, Utah, & Wyoming).

suécessfully reduced salts by 1.3 million tons
ear throughout watershed with BMPs.

of these center around two concepts:

f ing unlined ditches/canals with lining or

pipes, and converting flood irrigation to center
pivot.

@ https:/ /www.coloradoriversalinity.org/
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ing/replacement:

i

veyance of irrigation water

>ing of land
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sanal lining/replacement

1s depend on miles of canal, state
e from rivers/streams, and

_ _J' y al.
ently DEQ does not have a good estimate
mber of canals/mileage of canals in the
rshed, but there are (at least) one hundred
of canals throughout the watershed.
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[Ifigation Scenarios Summary

noval of irrigation reduces salinity
0-40% (annual)

, but the Colorado River Basin Salinity
1 Forum has estimates that show in the

. aborhood of 10-15% reductions in loading
from nany agricultural areas.
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e largest contributor of salt in
Mmany western watersheds is

nature
e region s unique geology, size, and climate

rado River Salinity Assessment

Tongue River Salinity Sources

Sources of Salinity

Irrigation ',f"
37% f

Natural
A47% Irrigation
36%
Natural

50%

Reservoir—
2% M&I
(Industry)
12%

Source: Bureau of Reclamation, 2013

mean that salts are a natural part of the system.
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lts show that it’s possible to get a
lon in SC

[}

ver, ngue River is meeting the SC
lard on an annual basis.

ally, SC does not meet the standard in the
months (March - May).
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SC (uS/cm)

March/April 2016

Tongue River at Miles City - Salinity, Spring 2016

To meet the standard, we need a reduction
of approximately 25% in March/April




Historic SC at Miles City -
Viarch/April values only

SC (uS/cm)
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15charge and SC at Miles City

Discharge vs. SC at Miles City, Grab Samples, 1960-2016

Standard will bhe exc of 10 cfs ar less
of 33 ofs or less
v of 60 cfs ar less

of 165 ofs or less

500

Discharge (cfs)
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Bow Flows at State Line
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Annual Low Flow Occurrence

Low Flows at Miles City

Feb M Sep

ar  Apr May Jun
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Low Flows at Miles City
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j‘J nagement
Scena 10S
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Reservoir Operations

Tongue River at Miles City - Salinity, Spring 2016
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/

ACquiring additional storage to

improve spring SC values

! si 10,000 acre-feet of storage to increase
flows in the March 15 - May 15 timeframe.

3 Results in 80 cfs.
Exceedances are reduced from 7 years to 5 years

March 15 - May 15 ("Spring") Average Specific Conductance

B Miles City Existing
Miles City with Additional Flows

Standard (1000 pS/cm)

2010 2011 2012 2013 2014 2015 2016 32



Additional flows in spring may
Help aquatic life as well

Average Daily Flow at Miles City, 2007-2017
(Water Years 2008-2017 [10 Years])

e rarage Daily Flow
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Additiona Flows have potential
elp meet the TMDL

tions and unknowns
> it to the mouth

5 pursuing a 10 year lease for 10,000 acre-
- water with the Northern Cheyenne
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Full'Range of SC Load
;g:-_n"' from Model

eduction
ana): 0-8% reduction

:__ : May provide
nal dilution in the equivalent order of
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Jongue River Reservoir
Residence Time

Average Residence Time in Tongue River Reservoir
(2007-2014)
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Weighted Regressions on Time,
pischarge, and Season (WRTDS)

= Part of the R statistical package

= Flow-
normalized
EC values
at USGS
06306300 -
Tongue
River at
State Line.

1985 1990 1995 2000 2005 2010 2015 20







SALI N[ 1Y TMDL
JEVECOPMENT DETAILS

~ Dean Yashan



What is a TMDL?

wum Daily Load is the amount of a
aterbody (stream or lake) can
irces and still meet water

~ Total Current Load

-~ TMDL
(Allowable Load)

41



What is a TMDL?

num Daily Load can be equated to
¢ '_-w limit, whether instantaneous or
over a period of time.




wable loading rate)

mining sources of EC

Determining the TMDL S
allocations Il S e el




| -
N UM erlc EC Standards

ly average:
31: 1,000 pS/ cm EC

/e ver 1 - Mar ,500 pS/cm EC

imple may exceed”:
12 - October 31: 1,500 uS/cm EC
>mber 1 - March 1: 2,500 uS/cm EC

longL e River EC Targets =
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Jiongue
RIVEr
Segments
(also called

dssessment
Units)

MT42B001£021

MT42B0012020

MT42C0012014




SC/EC River Profile
(1985-2016)




ining the TMDL

e TMDL can usually be
o the target concentration and

~ TMDL (Ib/day) = (Stream flow) X (target
- concentration) x (conversion factor)

rget multiplied by flow provides a TMDL
rate.

.‘. Normaly apply using most restrictive
- (protective) target
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jotal Maximum Daily Load:
Seasonal Curves
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5. EC Loading Sources -

resu. odeling scenarios

gresults (o o] ca
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42 EC TMDL Allocations:
sonceptual Diagram

pad

~ TMDL
- (allowable load ata
~ given flow)

Source 1

Allocation Source 2

Allocation

Source 3
Allocation
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Modeled Reductions

SC Reductions

Percent of Existing Load
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EC Meter: 12 years
EC: 714 “grab’ samples

EC Meter: 3 years
EC: 231 samples

EC Meter: 14 years
EC: 310 samples

EC Meter: 10 years
EC: 353 samples

EC Meter: 9 years
EC: 307 samples

EC Meter: 14 years
EC: 402 samples

EC Meter: 14 years
EC: 383 samples
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[1al"Allocation Approach
Jsing Sample Results
ept: reduction in EC loading to

ame as reduction in EC
to meet the standard
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7016 EC Curve at Brandenberg

a USGS
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Flow EC =700 uS/cm
111 cfs
275 uS/cm

ilated Additional Inflow (tribs, etc)
en Dam and Brandenburg = 111 - 80 = 31

ated Average EC of Additional 31 cfs
~ Inflow = [(80)(700) + (31)(X)] = (111)(1,275)
= X=2,759 uS/cm EC
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Needed Reduction from Existing
B0atNUsing EC surrogate values)

£s5)*(1,000 uS/cm) = 111,000 units
111)*(1,275 uS/cm) = 141,525

S _'t Reduction Neec ed:
ad surrogate:
1,525 - 111,000)/141,525)]*100 = 21.5%

- = By concentration:
- [(1,275-1,000) / (1,275)]*100 = 21.5%
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Potential Tongue River EC TMDL Allocations and Flow Modification; Example Based on Data
from Early May, 2016

Source Loading % Reduction at Brandenberg EC
Scenario Change Tongue River Salinity Loading Impact ~ Brandenberg (uS/cm)
Baseline - Actual Data
(5/3/2016) No Changes Baseline Baseline (0%) 1,275
Wyoming Reduction at the

Border 8 to 10% 7-9% reduction from reservoir 3.2% 1,235

Decker Discharges
Reduction 50% 3% reduction from reservoir 1.2% 1,260
Montana CBM Reduction 25 to 75 % 0.5% reduction from reservoir 0.2% 1,272

Agriculture in Montana 1.5% reduction below reservoir
Reduction 6 to 10 % (Spring) 0.9% 1,263
City of Ashland Wastewater

Reduction 75 to 100% (Spring) 1% reduction below reservoir (Spring) 0.6% 1,267

Northern Cheyenne
Agriculture Increase Currently no load 0.5% increase below reservoir (Spring) -0.3% 1,279

Combination of reductions from and

All Load Changes Combined Varies by source below reservoir 5.8% 1,202

Increased Reservoir Release
Flow of 80 cfs; No Increase of "cleaner" water from
Reductions (Baseline reservoir, dilutes high EC inputs
Loading Condition) downstream 16.2% 1,034

All Load Changes Combined
with Increased Reservoir
Release Flow



Additional Allocations
Hanging Woman MZgZ?ginRei;:tic
Creek and Otter
Creek Watersheds =

No Change




Uture'Montana EC Sources
EERMItting Strategy to Protect
pownstream Uses

CS

L nds DCat

: ut of drainages (including
meral)

w-up inspections for non-discharge aspects
peratlons

sideration of all potential pathways during
tion and post reclamation of new coal mines
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Elture Montana EC Sources
EEMILting Strategy to Protect
Downstream Uses

ES surfa or discharge permits:
osed non-degradation computation

yach

ume any discharge in a tributary is functional
valent of a direct discharge to the Tongue River
where the tributary enters the Tongue
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Agriculture Considerations

aches
> existing BMPs in place

> very site specific
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dJongue River Reservoir
Discharge Flows

>y with the Northern Cheyenne
ater lease agreement

‘on a cc

k ing at a 10 year lease; release timeframe
d be intended for March thru early May

ortunity to monitor and evaluate results

@ Goal is for released water to remain in the
stream to the mouth of the Tongue River

& Can also provide an aquatic life benefit
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Next Steps

deling Report

= Public Comment Period
= EPA Approval
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