Turbidity Standards

Redwood — Cottonwood Rivers Control Area (RCRCA)

Classes (and descriptions) related to
303(d) list use support: Turbidity (NTUs)

1B - (drinking water) 10




Turbidity and it’s effects

Redwood — Cottonwood Rivers Control Area (RCRCA)

*Turbidity in water is caused by suspended soil particles, algae, etc.,
that scatter light in the water column making the water appear cloudy.

*Excess turbidity can significantly degrade the aesthetic qualities of
water bodies.

*People are less likely to recreate in waters degraded by excess




What is Turbidity?

Redwood — Cottonwood Rivers Control Area (RCRCA)

Turbidity is an expression of the optical property of a
sample of water which causes light to be scattered and
absorbed rather than transmitted in straight lines through
the sample. It is caused by the presence of suspended
matter such as clay, silt, finely divided organic matter,




What is Turbidity? - cont

Redwood — Cottonwood Rivers Control Area (RCRCA)

Measurement of turbidity is based upon a comparison
of the amount of light passing through the given water
sample with that passing through a standard sample.




Factors Affecting Turbidity

Redwood — Cottonwood Rivers Control Area (RCRCA)

e The largest component of the particles creating turbidity in rivers is caused by
the erosion of materials from the contributing watershed. These materials may be
clay, silt, mineral particles from soils or organic matter.

e To understand the formation of turbidity, it is important to understand the
hydrologic cycle.

e Watershed characteristics (size, slopes, soils, land use and cover, etc.) affect
runoff patterns and stream flows which in turn affect the amount of suspended
particles in the water which then creates turbidity.




Turbidity factors

Redwood — Cottonwood Rivers Control Area (RCRCA)

Water quality measurements that can help in the
characterization of turbidity include total suspended
solids, volatile suspended solids, total dissolved solids,
suspended sediment concentration, chlorophyll a, and




Turbidity surrogates

Redwood — Cottonwood Rivers Control Area (RCRCA)

T-tubes (transparency-tubes) and TSS readings can
serve as surrogates for locations with insufficient
numbers of turbidity (NTU) observations.

T-tube readings of less than 20 cm. represent an




Redwood River Watershed Background

Redwood — Cottonwood Rivers Control Area (RCRCA)

People

*Population: Just over 27,000 people
*Rural area, 81% in towns and communities
*66% of population resides in Marshall and




Redwood River Watershed

Lincoln

Redwood — Cottonwood Rivers Control Area (RCRCA)
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Redwood River Watershed Overview

Redwood — Cottonwood Rivers Control Area (RCRCA)

Geography

eSmallest of the 12 Major
contrlbutlng watersheds to the




Redwood River Topology

Redwood — Cottonwood Rivers Control Area (RCRCA)

Coteau des Prairies (upland)

*Glacial drainage dictates surface water patterns

*Poor natural drainage/numerous ponds




Redwood River Topology

Redwood — Cottonwood Rivers Control Area (RCRCA)

Lowland Plains

*Ground moraines overlying bedrock

*Gentle rolling to flat




Redwood Watershed Elevation

Redwood — Cottonwood Rivers Control Area (RCRCA)
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Land Use in Redwood River Watershed

Redwood — Cottonwood Rivers Control Area (RCRCA)

Redwood River Watershed
Land Use
Acres | %

Coniferous Forest 1.78 0.00
Cultivated Land 385,663.30 85.47
Deciduous Forest 11,562.91 2.56
Exposed Soil, Sandbars, & Sand Dunes 38.06 0.01
Farmsteads & Rural Residences 5,550.21 1.23




Cottonwood River Watershed Background

Redwood — Cottonwood Rivers Control Area (RCRCA)

People

*Population: Just under 21,000 people
*Rural area, 55% in towns and communities
*Small portions of Marshall and New Ulm effect
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Cottonwood River Watershed

Redwood — Cottonwood Rivers Control Area (RCRCA)
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Cottonwood River Watershed Overview

Redwood — Cottonwood Rivers Control Area (RCRCA)

Geography

7t largest of the 12 Major contributing
watersheds to the Minnesota River;




Cottonwood River Topology

Redwood — Cottonwood Rivers Control Area (RCRCA)

Coteau des Prairies (upland)

*Glacial drainage dictates surface water patterns

*Poor natural drainage/numerous ponds




Cottonwood River Topology

Redwood — Cottonwood Rivers Control Area (RCRCA)

Lowland Plains

*Ground moraines overlying bedrock

*Gentle rolling to flat




Cottonwood Watershed Elevation

Redwood — Cottonwood Rivers Control Area (RCRCA)
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Land Use in Cottonwood River Watershed

Redwood — Cottonwood Rivers Control Area (RCRCA)

Cottonwood River Watershed

Land Use Acres %
Cultivated Land 738,911.72 87.95%
Deciduous Forest 24,935.13 2.97%
Exposed Soil, Sandbars, & Sand Dunes 90.55 0.01%
Farmsteads & Rural Residences 10,991.01 1.31%




Turbidity Impaired Reaches

Redwood — Cottonwood Rivers Control Area (RCRCA)
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Turbidity Impaired Reaches

Redwood — Cottonwood Rivers Control Area (RCRCA)
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Turbidity Impaired Reaches

Redwood — Cottonwood Rivers Control Area (RCRCA)
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Turbidity Impaired Reaches

Redwood — Cottonwood Rivers Control Area (RCRCA)

‘(j?’ 503 509 '
N
16 24 32
Miles
Site:| TC4A
#>25 | %>25
Year|# Samples| Max | Min | Ave. NTU NTU |Median
2008 17 120 8 37.94 11 64.7% 37
2007 13 150 10 36.38 6 46.2% 25
?Srlbﬁ)c:j i?mTz?O?ggO“ 2006| 14 9 | 4 [ 2700 | 8 [571% | 27
7/34(3)51_/3(5)_2968(7) 2005 15 39 8 1840 2 13.3% 16
violations/observations (years of data) [2004 9 20 | 7 | 1233 0 0.0% 11
2003 4 25 6 15.75 0 0.0% 16




Turbidity Impaired Reaches

Redwood — Cottonwood Rivers Control Area (RCRCA)
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Site: RR1

#>25 | %>25
Year|#Samples| Max [ Min | Ave. NTU NTU |Median
2008 25 120 4 37.36 15 60.0% 30
2007 25 150 2 52.96 19 76.0% 48
2006 20 170 5 35.55 11 55.0% 33
2005 24 160 6 42.28 11 45.8% 24.5
2004 14 130 | 6.8 | 37.56 5 35.7% 15
2003 6 30 4 16.67 1 16.7% 16.5




RCRCA Turbidity Data

Redwood — Cottonwood Rivers Control Area (RCRCA)

Clear Creek not currently listed for Turbidity.
Currently in process of re-evaluation as a ditch system
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RCRCA Turbidity Data

Redwood — Cottonwood Rivers Control Area (RCRCA)
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Redwood River @ Russell not currently listed for Turbidity.

8 16 24 32
Miles
RRUS
#>25 | %>25

Year|# Samples| Max | Min | Ave. NTU NTU [Median
2008 17 110 | 2.6 | 30.11 6 35.3% 18
2007 12 44 8 19.75 4 33.3% 16.5
2006 10 29 5 13.10 1 10.0% 8.5
2005 9 80 7 20.22 1 11.1% 15
2004 6 12 4 6.53 0 0.0% 5.1
2003 3 9 4 7.00 0 0.0% 8




Turbidity Impaired Reaches

Redwood — Cottonwood Rivers Control Area (RCRCA)
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AUID: 07020008-501
Turbidity_TT_TSS
59/92(7)_30/61(6)_61/82(8)
violations/observations (years of data)

Site: PLCOO1

#>25 | %>25
Year |#Samples| Max | Min | Ave. NTU NTU | Median

2008 33 220 | 2 | 6236 | 22 | 66.7% 36
2007 38 400 | 3 | 8.29 | 30 |789% | 525

2006 28 210 4 | 5654 | 14 | 500% | 265

2005 26 190 | 3 | 5812 | 17 | 654% 38

2004 20 160 | 3 49.20 12 60.0% 32.5 025 5 10 15 20
2003 8 90 | 5 | 2863 2 25.0% | 115 Cmm m— LS




Turbidity Impaired Reaches

Redwood — Cottonwood Rivers Control Area (RCRCA)
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Turbidity Impaired Reaches

Redwood — Cottonwood Rivers Control Area (RCRCA)
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AUID: 07020008-512
Turbidity TT_TSS
9/40(3)_1/6(2)_35/60(7)
violations/observations (years of data)

PLS0Q05
N
Year |#Samples| Max | Min | Ave. NTU NTU | Median yai»N
2008 15 82 6 22.67 4 26.7% 12 \ﬁy
2007 14 240 6 33.93 4 28.6% 14 I-S '
2006 17 120 3 26.18 5 29.4% 16
2005 19 38 6 16.37 3 15.8% 14
2004 15 110 5 36.73 6 40.0% 17 0255 10 15 20
2003 > 18 | 7 | 1280 ) 0 | 00% 12 e — e Vliles




Turbidity Impaired Reaches

Redwood — Cottonwood Rivers Control Area (RCRCA)
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Turbidity Impaired Reaches

Redwood — Cottonwood Rivers Control Area (RCRCA)

AUID: 07020008-516
Turbidity_TT_TSS
19/38(3)_19/118(5)_25/46(7)
violations/observations (years of data)

TUP

# Samples

Max

Min

Ave.

NTU

Median

2008 15 190 4 39.00 6 40.0% 15 \\é[/\\ E

2007 12 90 6 33.17 6 50.0% 27.5 \!y

2006 15 180 4 45.00 6 40.0% 16 i

2005 16 130 7 34.75 6 37.5% 23.5

2004 14 120 | 2.8 | 46.84 6 42.9% 20.5 0255 10 15 20
2003 3 14 10 | 12.33 0 0.0% 13 e e Viles




Turbidity Impaired Reaches

Redwood — Cottonwood Rivers Control Area (RCRCA)
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Turbidity Impaired Reaches

Redwood — Cottonwood Rivers Control Area (RCRCA)
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Turbidity Impaired Reaches

Redwood — Cottonwood Rivers Control Area (RCRCA)
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