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Presentation Overview




Electrical Conductivity

ictivity (EC) is a measure of the
onduct electricity.

a, Mg, etc.) and anions
in the water, the higher

)., SO i N3) tha

e, EC is a relative measure of salinity.
emperature dependent

onductivity (SC) is EC corrected to

0-‘\
m EC definition in MT rule matches SC so...




e- Conductivity

uctivity = EC = SC = Salinity




Salinity and Agriculture

= Over time, high EC irrigation water equates to
high EC (high salinity) in soils.

= High salinity soils make it harder for plants to
absorb water and nutrients.

@ When EC rises
above a species-
specific threshold,
crop yields decrease.

Figure 1. Relative crop yield compared to the salinity
of the soil solution.
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n Adsorption Ratio

otion ratio (SAR) is the ratio of
and magnesium.

OA 1S high sodium compared to Ca
‘Mg, and vice v
ess
entrations used in calculation are in
>quivalents per liter (meq/L)

SAR = [Na]
J([Ca] + [Mg])/2
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SAR and Agriculture

or with
0SS
ructu

forms a crust the
can’t penetrate.

 s0il for most

ultural uses. - 7/ A\ _4
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Average Annual Hydrograph
(1974-2014)
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Flow Data

USGS 86387740 Otter Creek at Ashland HT
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JECIfIC Conductance (5C)

USGS 86387740 Otter Creek at Ashland HT
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5OdIium Adsorption Ratio (SAR)

Otter Creek Measured SAR Values (1974 - 2014)
(n=262)
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n-Growing Season Standard (November 1 - March 1): 5.0

£ 3
Growing Season Standard (March 2 - October 31): 3.0

+ Growing Season Sample

© Non-Growing Season Sample




Hydrologic/Water Quality
Model

Stn eln
I::e and snow

*,-

- ™ Precipitation
on land

Freshwater

Moisture over fand

Evaporation from land

Evapotranspiration

s 3 Evaporation

Condensation

f Precipitation

on I:H:Eﬂr'l
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Evaporation from ocean
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Climate Data

Brandenberg ! MT,
®

C ) O ]
> used for
rature and
itation.

OWes was
or

- ature, wind
- speed, and relative
humidity.
Sheridan, WY was

used for solar ®
radiation and PET. S=mv

Sonnette 2,WNW,'MT,

Leiter,9 N, \W Yy
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‘Modeling in LSPC

ations as conservative
ansport only; no chemical

"-U.-.-' W

m (Ca2"), a ium (Mg?*), and
m (Na*) are modelled.

hen calculate SAR.

SAR = | Va]
J([Ca] + [Mg])/2
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balinity Modeling in LSPC

:
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y = 131.85x0-8681
R2=0.9633

SC (uS/cm)
g
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Rain/Snow Balance

= No snow gages located in the watershed

= Miles City long term records show about 20%
of total precipitation falls as snow.

m Sheridan:
30%

S
N

Snow Fraction of Total Precip (%)




Time Series
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viodeling Metrics - Hydrology

m Model is fair at

reproducing low
flOWS Flow Duration - Observed vs. Simulated

= Very low flows -
around 0.5 cfs
range

= Very small part of
overall water

Otter Creek Flow (cfs)

balance
= Mostly during
drought of 2004.

m Model is good at R
reproducing overall Flow Exceadance Percentile
water balance, high KEY
flows, and
range/ variability.

Poor

N
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Simulated EC Results
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Mean - grab samples: 2,870 pS/cm
Mean - USGS daily EC values: 2,700 uS/cm
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Simulated SAR Results

m— Simulation

B USGS Grab Samples

Mean simulated SAR value: 6.02
Mean - grab samples: 5.97
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Historical Scenario

tock ponds/check dams
Remove urban footprint (0.5% of watershed)
emove irrigated land (0.4% of watershed)

0 industrial point
ources to

R ©
-
-
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Historical Simulation - EC

EC: Existing vs. Historical Scenario
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Historical Simulation - SAR

SAR: Existing vs. Historical Scenario

—Existing

——Histaorical
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Historical Simulation - Statistics

= Most numbers stay very similar, 1% change or
less

= No practical difference

| AR
|| edsting | Historical Historical
mean 6.03
median 5.95
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Historical Simulation
Comparison

:

SC(uS/cm)
3

:

T T T 1
Tongue River Tongue River Otter Creek Otter Creek  Otter Creek Tongue River - Tongue River - Otter Creek  Otter Creek  Otter Creek
WY Border Miles City Existing - Historical -

-WY Border - Miles City Existing - Historical -
Modeled Modeled Modeled Modeled




1 a water quality model for the
ershed that adequately

yresents exist onditions in the watershed.

d this tool and knowledge of historical

tices to build a historical scenario.
1lt: Historical water quality is similar to
g water quality.

= Can use existing water quality data to

determine appropriate standards in Otter
Creek.
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NIty Modeling Questions?




SALINITY TMDL

w
- Amy Steinmetz
ater Quality Standards Section
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Overview

1tus

dards
o Standards
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Impairment Status

r quality stande
on natural
orts beneficial uses
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Water Qal Ity Standards (WQS)

> uses and criteria to protect uses
e well below natural

iteria should be protective of uses but not so
below natural that they cannot be met
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Site Specific Criteria

ia based on natural
condition of the stream
1S€

n't require anyone to “improve” natural
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Ihis All Going to Work??
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implementation of the Standards

2 Nondegradation
Permits

38




JJJ]H Standards Questions?
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@iplER CREEK IRON TMDL
DEVELOPMENT

Dean Yashan

atershed Section Supervisor

(DEQ)

risty Fortman
Senior TMDL Planner (DEQ)




Jutline - lron (Fe) TMDL

*"h-ﬁi_?-

Components

& Comparison to Target
able Load or TMDL

(@

rce Assessme

)L Allocation Appraches
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P [arget & Comparison

fo Target

—

'1: Alontann Deparimment of
=== Envronmenrar Quariry

CircuLArR DEQ-7

MONTANA NUMERIC WATER QUALITY STANDARDS

October 2012

atme Clua fty Stardards Section O
3
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‘ \ DL Target

ric water quality standard for iron

fe standard for total recoverable
'l (1 mg/1); applies all seasons

able € e rate using mix of high
ilay sample conditions

the TMDL target = 1000 pg/1 (with a

N able exceedance rate) ’ -

e -~ . ﬁ}
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iron Data - Target Comparison

Otter Creek iron data at Ashland, MT - USGS
Gage #06307740 (2004-2013)

¢ Iron, TR in ug/L

Iron chronic aquatic life criteria

36% exceedence




iron Data - Target Comparison

Otter Creek , MT - Hydrometricsiron data
throughout Otter Creek (2013)

A

¢ lron, TR in ug/L

Iron chronic aquatic life criteria

43% exceedence
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e aniné the Allowable Load
or TMDL

| Total Current Load
. " TMDL (Allowable Load)
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‘on TMDL

able Loading Rate

ay) = [flow (cts)] X [1000

X 0.00: version factor)

he target is exceeded, then the TMDL

xceeded (36% target exceedance rate
% TMDL exceedance rate)
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iron I MDL Curve

Iron TMDL Curve

Streamflow (cfs)




Assessment

;fﬁr

3 hr:.,,

. /..._.._,_
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d R Iron - Total Suspended
50l1ds (1SS) Relationship

Iron (TR in ug/L) vs. TSS (mg/L)
June and August 2013 Otter Creek

1000 1500 2000 2500 3000
Iron - TR (ug/L)
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d R Iron - Suspended Solids
oncentration (SSC) Relationship
Iron (TR in ug/L) vs. SSC (mg/L)

Tongue River at Birney Day School - 06307616
(2004 - 2013)
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Other Areas of Elevated TR Iron
oncentrations: Comparison to 1000
pg/L target

Iron data for Tongue River at Birney Day School -
USGS Gage #06307616 (1980 - 2013)

¢ lron, TRin ug/L

Iron chronic aquatic life criteria

Exceeds 26% of the time

5/21/1980
5/21/1982
5/21/1984
5/21/1986
5/21/1988
5/21/1990
5/21/1992
5/21/1994
5/21/1996
5/21/1998
5/21/2000
5/21/2002
5/21/2004
5/21/2006
5/21/2008
5/21/2010
5/21/2012
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Areas of Elevated TR Iron
soncentrations: Comparison to 1000
pg/L target

approx 12% exceed

recent): < 10% exceed

ile Cr. (recent): 100% /5 samples)

\ Cr. (USGS 2004 - 2014): 60% exceed

. at Miles City (USGS 2004 - 2014): 56%
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pOUrce Assessment Summary

r Creek is predominately total
R), normally very little dissolved

ound throughout Tongue

linkage betwee
7 from soil erosion)

R iron and TSS/SSC
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SoUrce Assessment Summary

ncentrations often seen at high flow
her soil erosion potential)

al; not uncommon in many
nSs
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fon TMDL Allocation

ent Load

Natural
Background
Allocation Source 1

Allocation

Source 2
Allocation
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lwpical Simple Approaches for
Yo & Other Metals Allocations

iral Background Allocation +
e Allocation

nine remediation

L. = Composite Allocation to All Sources

an & Natural Background)

" Normally there are mining or other human sources
where iron reductions can be achieved; but ability to

meet standard might be uncertain and/or natural
background not well defined
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Jossible \pproach for Otter
(“r.a-l\ ron Allocations

oal Mine Allocation +
All Other Sources (Human &

leAlloce
‘Background)

58




onsiderations for the Otter
f“r-" Coal Mine Allocation

TR iron concentrations < 1000 ug/1
ause or contribute to water quality
Otter Cr & Tongue R)

ernatively could require no changes in
nitude and frequency of iron target
dances below new mining activities

| to protect Tongue River water quality

to work with DEQ mine permit personnel to
ensure consistent approaches/outcomes
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ron IMDL Questions?

gt
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NONGUE RIVER TMDL
DEVELOPMENT PROJECT




neral Approach

s on salinity impairments (Tongue
Noman & Pumpkin Creeks)

Yy Y O
sment and ot 5
1ation

ill provide source
evant TMDL

7 modeling results anticipated in 2016
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lorigue River Watershed Salinity
Sources in Montana

oal mines

ral ackgro gle
ed methane )
ninor sources (grazing stock ponds, etc.)

.ity loading from Wyoming will also be
probably as a composite load
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iONgue River Watershed TMDL
schedule & Outreach

Group (WAG) formation

10T al schedu d project planning
 yet to be develope
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