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Watershed Health Assessment Framework
"Managing for System Health"

N
ads

Watershed Report Card:

Pine River
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_Winnipeg

WISCONS

Sioux
Falls

Madison

People and Places:

Watershed Population:
2000 census - 13,589
2010 census - 15,170

Largest Cities - Population:

467 m

Tenmile
Lake

Lake Lxke

Pige
Monntain
Lake

45 ) KFOT |

366 m

Bireh Woman

Little
Baoy Lake

Cross 'Cross Lake
Like

Big Trout

Whitefish Lake

Lake cRoss
LAKE

Big
Laura Rice
Lake Lake

Margarat
Lake

Roosevelt
Lake

Breezy Point - 2,346
Pine River - 944

MY
Aitkin

Nisswa Lake 5

L 483 m Like Edward - E‘:IT“
54 Fagdm f,.”’é Hubert Crosby*
MINNESOTA
Farm
North Long Lake Island
lake
Watershed Area: Land Use:

Emily - 813
Jenkins - 430
Fifty Lakes - 387

Counties - % of watershed:
Cass - 50 %
Crow Wing - 47 %
Aitkin - 2 %
Hubbard - 0 %

Watershed size:
500,887 acres
783 square miles

Watershed Surface Area:
Percent Land - 88 %
Percent Water - 12 %

HUCS8 ID:
07010105

Basin Name:
Mississippi Headwaters (0701)

Percent of Watershed

Percent of watershed area

by land cover type:

Land Cover Class

September, 2015




Watershed Health Report - Major Watershed

Average Watershed
Health Score - 67

Pine River

National Land Cover - 2011
] open water

[_] Developed, Open
[ Developed, Low

B Developed, Medium
[ Developed, High
[ Barren Land

[ Decidious Forest
B Evergreen Forest
[ mixed Forest

[ shrub/Scrub

[ Grassland

[ Pasture/Hay

[ cultivated Crops
[ woody Wetlands
[ Herbaceous Wetlands

Hydrology

Component Health Score
(index average) 91

Index Scores

Perennial Cover* 94
Impervious Cover* 86
Water Withdrawal* 99
Flow Variability 68

Hydrologic Storage 94
Sub-Scores
Altered Streams* 91

Surface Storage 98

These health scores are calculated at the Major
Watershed (HUC8) scale. Health score names
followed by (*) are also calculated at the DNR
Catchment scale (subdivided HUC12). Those
results are reported on the following pages.

Geomorphology

Component Health Score

(index average) 59
Index Scores

Soil Erosion

Potential* >
Groundwater 31
Susceptibility

Climate 70
Vulnerability

Component Health Score
(index average) 43

Index Scores
Terrestrial Habitat

Quality*
Stream Species 58
Quality*
Species Richness 54

At-Risk Species
Richness

Connectivity

Component Health Score
(index average) 46

Index Scores

Terrestrial Habitat

. 30
Connectivity
Aquatic
Connectivity* 72
Riparian
P 97

Connectivity*

Water Quality

Component Health Score
(index average) 95

Index Scores

Non-Point Pollution
Sources

Sub-Score
Phosphorus Risk* 87

Localized Pollution

Sources* 89

Assessments 95

Watershed Health Assessment Framework
Health score methodology - www.dnr.state.mn.us/whaf/about/scores
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Perennial Cover (2011) Impervious Cover (2011)

Health Score Distributions:
Pine River
Min: 0
Max: 100
Median: 94.0 Median: 90.0
Mean: 82.89

Mean: 92.44
Standard Dev: 7.11 Major (189] Bosin (28091 State (10011 SIENCEIEIL AR Mejor (189 Bpcinf22ll  :Shatefl00LL)

Health Score Distributions:
Pine River

Min: 47

Max: 100

Index Score
Index Score

Water Withdrawal Index Altered Streams

Health Score Distributions:
Pine River
Min: 0
Max: 100
Median: 100.0 Median: 100.0
Mean: 99.19 Mean: 88.75

Standard Dev: 3.63 FrERE Gnl05l, Skatefaan] Standard Dev: 26.1 Major[134]  Basin[2345]  State [8458)

Health Score Distributions:
Pine River

Min: 65

Max: 100

Index Score
Index Score

September, 2015




Soil Erosion Potential Terrestrial Habitat Quality

Health Score Distributions: Health Score Distributions:

Pine River Pine River

Min: 54 1 ; Min: 0

Max: 90 £ a0 Max: 100
Median: 75.0 ' Median: 43.0
Mean: 74.27 - o - Mean: 43.58

Standard Dev: 7.95 Major [189] Bosin (26091 State [9599) Standard Dev: 33.64 Major [189] Basin[2800}.  Stabe 9753

Stream Species Quality - Mussel Score Stream Species Quality - Aquatic Invertebrate IBI

Health Score Distributions:
Pine River
Min: 49
Max: 83
Median: 52.0 Median: 83.0
Mean: 68.43

Mean: 51.84
; N - . Standard Dev: 16.83 N e I
Standard Dev' 10'17 Major [37] 51 3 State [3170] Major [7] Basin [911] State [4148]

Health Score Distributions:
Pine River

Min: 32

Max: 65

Index Score

September, 2015




Stream Species Quality - Fish IBI Aquatic Connectivity

Health Score Distributions:
Pine River
Min: 1
Max: 100
Median: 100.0
Mean: 91.4 = . ey =
Standard Dev: 16.55 Major (189] Bosin (2809]  State 9731)

Health Score Distributions:
Pine River
Min: 56

Index Score

Max: 76
Median: 68.0
Standard Dev: 8.57 Majer [11] Basin [1075] State [4560]

Riparian Connectivity Non-Point Source - Phosphorus Risk

Health Score Distributions:
Pine River
Min: 74
Max: 95
Median: 90.0
Mean: 89.6 - -
Standard Dev: 3.61 Major [189] Basin [2809] State [9729]

Health Score Distributions:
Pine River

Min: 56

Max: 100

Median: 97.0

Standard Dev: 5.44 Major [189] asin [2793] State [9509]

Index Score
Index Score

September, 2015




Localized Pollution Sources : Localized Pollution Sources - Animal Units

Health Score Distributions:
Pine River

Health Score Distributions:
Pine River

Min: 35 Ll - il Min: 74
Max: 100 £ ! d. Max: 100

Median: 92.0 ’ 3 Median: 100.0

Standard Dev: 13.68 Basin [2809] State [9731) Standard Dev: 2'98 Major [189] Basin [2809] State [9731)

Major [189]

Localized Pollution Sources - Superfund Sites

Health Score Distributions:
Pine River

Min: 0 Min: 100

Max: 100 D ! . Max: 100

Median: 100.0 - Median: 100.0

Mean: 96.03 e e . ) Mean: 100.0

Standard DEV: 11'75 Major [189] Basin [2809] State [9731] Standard DeV: o'o Major [189] Basin [2809] State [9731]

Health Score Distributions:
Pine River

Index Score

September, 2015




Localized Pollution Sources - Wastewater Treatment

Health Score Distributions: G j *

Pine River B N .
Min: 97 g o '
Max: 100 I ow} L
Median: 100.0 * ol 4 E’
Mean: 99.98 o R 3
Standard Dev: 0.23 Major [189] Basin [2809] State [9731]

Health Score Distributions:
Pine River

Min: 100

Max: 100

Median: 100.0

Mean: 100.0

Standard Dev: 0.0

Index Score

Localized Pollution Sources - Open Pit Mines

e E
¥
-,
H
Major [189] Basin [2809] State [9731]

Standard Dev: 37.13

Localized Pollution Sources - Septic Systems

Health Score Distributions: e i
Pine River
Min: 0 g e
Max: 100 i
Median: 81.0 = gl
Mean: 63.82

= 5 4
Major [189] Basin [2809] State [9731]
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Watershed Report Card: LEGACY
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WISCONS

Siou ©
Falls

Madison

People and Places:

Watershed Population:
2000 census - 33,653
2010 census - 32,465

Largest Cities - Population:

Montevideo - 5,383
Benson - 3,240
Glenwood - 2,564
Starbuck - 1,302
Hancock - 765

Counties - % of watershed:
Pope - 30 %
Swift - 28 %
Douglas - 14 %
Chippewa - 13 %
Kandiyohi - 7 %
Stevens - 4 %
Grant - 2 %
Otter Tail - 1 %
Stearns - 0 %

Watershed Area:

Land Use:

Watershed size:
1,330,152 acres
2,078 square miles

Watershed Surface Area:
Percent Land - 94 %
Percent Water - 6 %

HUCS8 ID:
07020005

Basin Name:
Minnesota (0702)

Percent of watershed area
by land cover type:

Percent of Watershed

Land Cover Class

September, 2015



Watershed Health Report - Major Watershed
Chippewa River

Average Watershed
Health Score - 53

National Land Cover - 2011
[ open water

[ peveloped, Open
[ peveloped, Low

I peveloped, Medium
B Developed, High
[ Barren Land

[] Decidious Forest
B Evergreen Forest
I Mixed Forest

[ shrub/Scrub

[l Grassland

[ Pasture/Hay

[ cuttivated Crops
[ woody Wetlands
[T Herbaceous Wetlands

These health scores are calculated at the Major

0 0 100 Watershed (HUC8) scale. Health score names
ﬁ - followed by (*) are also calculated at the DNR
Low High Catchment scale (subdivided HUC12). Those

results are reported on the following pages.

Connectivity A

Water Quality

Biology m

- Hydrology . Geomorphology

Component Health Score
(index average) 69

Index Scores

Perennial Cover* 22
Impervious Cover* 83
Water Withdrawal* 93
Flow Variability 66

Hydrologic Storage 69
Sub-Scores
Altered Streams* 100

Surface Storage 39

Component Health Score
(index average) 62

Index Scores

Soil Erosion

Potential* 1
Groundwater 51
Susceptibility

Climate 63
Vulnerability

Component Health Score
(index average) 42

Index Scores
Terrestrial Habitat

Quality*
Stream Species 69
Quality*
Species Richness 63

At-Risk Species

34
Richness

Component Health Score
(index average) 27

Index Scores

Terrestrial Habitat

6
Connectivity
Aquatic
Connectivity* 37
Riparian
P 61

Connectivity*

Component Health Score
(index average) 64

Index Scores

Non-Point Pollution
Sources

Sub-Score
Phosphorus Risk* 19

Localized Pollution

Sources* 89

Assessments 56

Watershed Health Assessment Framework
Health score methodology - www.dnr.state.mn.us/whaf/about/scores
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Perennial Cover (2011) Impervious Cover (2011)

Health Score Distributions:
Chippewa River
Min: 0
Max: 100
Median: 89.0
Mean: 84.78 T T T T
Standard Dev: 15.88 State (10011)

Health Score Distributions:
Chippewa River

Min: 0

Max: 99

Median: 26.0

Standard Dev: 20.18 Major [534] Basin [2157] State [10011)

Index Score
Index Score

Water Withdrawal Index

Health Score Distributions:
Chippewa River

Min: 0

Max: 100

Median: 100.0 Median: 0.0
Mean: 95.75 Mean: 21.15

Standard Dev: 11.86 Major [534] Bosin(2103]  State [9731) Standard Dev: 32.33 Major [338) Basip(1720}.  Statelgese]

Health Score Distributions:
Chippewa River

Min: 0

Max: 100

Index Score
Index Score

September, 2015




Soil Erosion Potential Terrestrial Habitat Quality

Health Score Distributions: Health Score Distributions:
Chippewa River ] Chippewa River

Min: 42 Min: 0

Max: 90 £ a0 Max: 81

Median: 65.0 Median: 12.0

Mean: 66.02 - o - Mean: 17.09

Standard Dev: 8.44 Major [534] Bosin (20961 State [9599) Standard Dev: 16.61 Major [534) Basin[2103},  Stabe9733)

Stream Species Quality - Mussel Score

Health Score Distributions:
Chippewa River
Min: 2
Max: 61
Median: 53.0 Median: 46.0
Mean: 41.52

Mean: 49.18
o - e e Standard Dev: 14.66 o
Standard DeV. 10'66 Major [94] Basin [670] State [3170] Major [194] Basin [814] State [4148)

Health Score Distributions:
Chippewa River

Min: 28

Max: 62

Index Score

September, 2015




Stream Species Quality - Fish IBI Aquatic Connectivity

Health Score Distributions:
Chippewa River

Min: 0

Max: 100

Median: 100.0

Mean: 90.37

Standard Dev: 24.86

Health Score Distributions:
Chippewa River

Min: 0

Max: 77

Median: 42.0

Mean: 40.9

Index Score
Index Score

Standard Dev: 16.09 Major [210) Basin [994] State [4560] Major [534] Basin [2103] State [9731]

Health Score Distributions:
Chippewa River
Min: 6
Max: 88
Median: 36.0
Mean: 38.31 < o o )
Standard Dev: 17.94 Major [534] Basin [2103] State [9729]

Health Score Distributions:
Chippewa River
Min: 0
Max: 100
Median: 50.0
Mean: 49.97 . )
Standard Dev: 22.32 Major [495] Basin [2018] State [8509]

Index Score
Index Score

September, 2015




Localized Pollution Sources : Localized Pollution Sources - Animal Units

Health Score Distributions:
Chippewa River

Health Score Distributions:
Chippewa River ]
Min: 41 5 : e Min: 0
Max: 100 £ - Max: 100
Median: 94.0 o Median: 94.0

Mean: 90.41 o S S . - Mean: 83.4 0 : e -
Standard Dev: 10.65 Standard Dev: 23.56 Major (534] Basin 2103] state [9731]

Major [534] Basin [2103] State [9731]

Health Score Distributions:
Chippewa River

Health Score Distributions:
Chippewa River
Min: 0 Min: 62
Max: 100 0 y . a Max: 100
Median: 100.0 ; Median: 100.0
Mean: 96.9 S o _ Mean: 99.93

Standard DEV: 11'59 Major [534] Basin [2103] State [9731] Standard DeV: 1'64 Major [534] Basin [2103] Stave [9731]

Index Score

September, 2015




Localized Pollution Sources - Wastewater Treatment

Health Score Distributions: e ﬁ ;

Chippewa River . BT Riy w
Min: 40 g ot '
Max: 100 I ow} b
Median: 100.0 * il -
Mean: 99.78 " —— S
Standard Dev: 2.84 Major [534] Basin [2103] State [9731]

Health Score Distributions:

Chippewa River
Min: 100
Max: 100
Median: 100.0
Mean: 100.0
Standard Dev: 0.0

Index Score

Localized Pollution Sources - Open Pit Mines

.e
‘

e
.
.

Major [534] Basin [2103] State [9731]

Standard Dev: 16.28

Localized Pollution Sources - Septic Systems

Health Score Distributions: 0

Chippewa River %
Min: 0 g e
Max: 100 i
Median: 95.0 = gl
Mean: 90.38

TY ¥

pre

' .
1.;.
o

Major [534] Basin [2103] State [9731]
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Watershed Health Assessment Framework
"Managing for System Health"

N
ads

Watershed Report Card:

Le Sueur River
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LEGACY
AMENDMENT

_Winnipeg

WISCONS

Siou
Falls

Madison

People and Places:

Watershed Population:
2000 census - 33,099
2010 census - 34,412

Largest Cities - Population:

N ; Lake
\Q 3 Washington

Lake Crystaf

(@]

Lake Minnesota

Lake

BlueEarth”

Waterville*

OWAT ONNA DEG N
RGNLARPON

"Ihsﬁ,\:—:}:ﬁug.
N ]
Albert I:eal_,

i N

Eagle Lake - 2,422

Watershed Area:

Land Use:

Wells - 2,343
Janesville - 2,256
Mapleton - 1,756
New Richland - 1,203

Counties - 2% of watershed:
Blue Earth - 33 %
Waseca - 32 %
Faribault - 22 %
Freeborn - 10 %
Steele - 3 %
Le Sueur - 0 %

Watershed size:
711,115 acres
1,111 square miles

Watershed Surface Area:
Percent Land - 98 %
Percent Water - 2 %

HUCS8 ID:
07020011

Basin Name:
Minnesota (0702)

Percent of watershed area
by land cover type:

Percent of Watershed

Land Cover Class

September, 2015



Watershed Health Report - Major Watershed
Le Sueur River

Average Watershed
Health Score - 49

National Land Cover - 2011
[] open water

[_] Developed, Open
[ Developed, Low

[ Developed, Medium
[ Developed, High
[ Barren Land

[ Decidious Forest
B Evergreen Forest
[ mixed Forest

[ shrub/Scrub

[ Grassland

[ Pasture/Hay

[ cultivated Crops
[ wWoody Wetlands
[ Herbaceous Wetlands

These health scores are calculated at the Major

0 0 100 Watershed (HUC8) scale. Health score names
ﬂIl - followed by (*) are also calculated at the DNR
Low High Catchment scale (subdivided HUC12). Those

results are reported on the following pages.

Biology

- Hydrology . Geomorphology

m Connectivity

Component Health Score
(index average) 60

Index Scores

Perennial Cover* 9
Impervious Cover* 71
Water Withdrawal* 99
Flow Variability 65

Hydrologic Storage 35
Sub-Scores
Altered Streams* 53

Surface Storage 18

Component Health Score
(index average) 74

Index Scores

Soil Erosion

Potential* e
Groundwater 5c
Susceptibility

Climate 92
Vulnerability

Component Health Score
(index average) 38

Index Scores
Terrestrial Habitat

Quality*
Stream Species 76
Quality*
Species Richness 56

At-Risk Species

18
Richness

Component Health Score
(index average) 19

Index Scores

Terrestrial Habitat

2
Connectivity
Aquatic
Connectivity* 4>
Riparian
2 44

Connectivity*

A Water Quality

Component Health Score
(index average) 52

Index Scores

Non-Point Pollution
Sources

Sub-Score
Phosphorus Risk* 5

Localized Pollution

81
Sources*

Assessments 39

Watershed Health Assessment Framework
Health score methodology - www.dnr.state.mn.us/whaf/about/scores
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Perennial Cover (2011) Impervious Cover (2011)

Health Score Distributions:
Le Sueur River
Min: 0
Max: 94
Median: 80.0
Standard Dev: 23.61 Major [115] Basin [2157] State [10011)

Health Score Distributions:
Le Sueur River
Min: 1
Max: 61
Median: 9.0
Mean: 12.13 - 4
Standard Dev: 11.2 Major [115] Basin [2157] State [10011)

Water Withdrawal Index Altered Streams

Health Score Distributions:
Le Sueur River
Min: 0
Max: 100
Median: 22.0
Mean: 33.63 . J.
Standard Dev: 32.32 Major [108] Basin [1710] State [B458]

Health Score Distributions:
Le Sueur River
Min: 97
Max: 100
Median: 100.0
Mean: 99.93 o . O
Standard Dev: 0.37 Major [115] Bosin(2103]  State [9731)

Index Score
Index Score

September, 2015




Soil Erosion Potential

Health Score Distributions:
Le Sueur River

Min: 56
Max: 85
Median: 75.0
Mean: 74.89

Terrestrial Habitat Quality

Health Score Distributions:
Le Sueur River

Min: 0
Max: 34
Median: 2.0
Mean: 5.1

Standard Dev: 6.23 Standard Dev: 6.94

Major [115] Basin [2096] State [9699] Major [115] Basin [2103] State [9733]

Health Score Distributions: Health Score Distributions:
Le Sueur River Le Sueur River

Min: 12 2 Min: 2

Max: 56 3 D Max: 69

Median: 29.0 [ Median: 38.0

Mean: 32.66 Mean: 38.78

Standard Dev: 13.78 Standard Dev: 14.16

Major [61] Basin [670] State [3170] Major {92] Basin [814] Stave [4148]

September, 2015




Stream Species Quality - Fish IBI Aquatic Connectivity

Health Score Distributions:
Le Sueur River
Min: 20

Health Score Distributions:
Le Sueur River

Min: 0

Max: 62

Median: 39.0

Standard Dev: 13.9 Sasi o341 s i

Max: 100

Median: 90.0

Mean: 83.65 S - s i .
Standard Dev: 19.55 Major (1151 Basin(2102]  State (9731)

Index Score

Health Score Distributions:
Le Sueur River
Min: 11
Max: 61
Median: 19.0
Mean: 22.03 o -
Standard Dev: 10.06 Major [115] Basin [2103] State [9729]

Health Score Distributions:
Le Sueur River
Min: 3
Max: 90
Median: 30.0
Mean: 32.23 = & o
Standard DEVZ 2105 Major [114] Basin [2018] Stave [9509]

Index Score

Index Score

September, 2015




Localized Pollution Sources Localized Pollution Sources - Animal Units

Health Score Distributions:
Le Sueur River
Min: 0
Max: 100
Median: 63.0
Mean: 57.29 = e o,
Standard Dev: 32.55 Bosin(2103]  State [9731)

Health Score Distributions:
Le Sueur River
Min: 59

Max: 100

Median: 80.0

Mean: 81.17 et
Standard Dev: 10.57 Major (1151 Basin(2103]  State(9731)

Health Score Distributions:
Le Sueur River
Min: 90
Max: 100
Median: 100.0
Mean: 99.91 .
Standard Dev: 0.93 Major [115] Bosin(2103]  State [9731)

Health Score Distributions:
Le Sueur River
Min: 10
Max: 100
Median: 99.0
Mean: 94.37 e Tyt .
Standard Dev: 11.91 Major (1151 Bosin [203]  State [9731]

Index Score
Index Score

September, 2015




‘ Localized Pollution Sources - Wastewater Treatment 6 Localized Pollution Sources - Open Pit Mines

Health Score Distributions: A _'f'_ ¥ Health Score Distributions: e i $

Le Sueur River wp 3 Le Sueur River ®i %
Min: 77 é o0 | " Min: 100 é 60 >
Max: 100 I owl Max: 100 I ow} ;
Median: 100.0 e | “e: Median: 100.0 T sl ’,
Mean:99.33 \ - . Mean: 1000 o .
Standard Dev: 3.13 siolor [115] S iI03L.  State el Standard Dev: 0.0 Major [115] Bosin (2103]  State [9731)

6 Localized Pollution Sources - Septic Systems

Health Score Distributions: e i * T E'j
Le Sueur River Py e !
Min: 0 § 60 =
Max: 100 § aw 't =
Median: 95.0 | ¥
Mean: 91.22 ik _;: _ i _
Standard DeV: 13'76 Major [115] Basin [2103] State [9731)

September, 2015



Appendix J-2

Lake Distribution Among Ecoregions-Routes

J NLF Ecoregion

Final_Rail_Routes_Buffer
Final_Truck_Routes_Buffer
RA

|:| Public Waters Basins

MNDNR



Appendix J-3

Stream Distribution Among Ecoregions-Routes

J NLF Ecoregion

Final_Rail_Routes_Buffer
Final_Truck_Routes_Buffer

RA

Public Water Watercourse

----- Public Ditch/Altered Natural Watercourse

MNDNR



Appendix J-4
Distribution of MN Ditches (Source DOT)

Legend

= Applicants_Preferred_Route

D Final_Rail_Routes_Buffer
D Final_Truck_Routes_Buffer
T lra

D Reduced Resolution Boundary > 1:3,000,000

Drainage Ditches

3



Appendix J-5
Distribution of MN Ditches (Source DOT)

Legend

Hyd Index - Perennial Cover, 2011
L eg en d Major_Scores.H_I_PC

o
= Applicants_Preferred_Route [ e

[ 21 -30
D Final_Rail_Routes_Buffer a0

[Ja-s0

D Final_Truck_Routes_Buffer [ Ist-s0
[Je-70

- =
51 -00

E Reduced Resolution Boundary > 1:3,000,000 I o1 - 100




Appendix J-6

Wetland Distribution Circular 39

Legend
= Applicants_Preferred_Route

D Final_Rail_Routes_Buffer
D Final_Truck_Routes_Buffer

1w

E Reduced Resolution Boundary > 1:3,000,000

Legend

National Wetlands Inventory Raster
NWI Circular 39 Classification
[ seasonally Flooded Basin or Flat
[ wet meadow

[ shatlow marsh

[ peep marsh

[ shallow open water

B stvub Swamp

[ wooded swamp

[ o0

I unicipal and Industial

B riverine system

Legend




Appendix J-7
Loss of Hydrologic Storage, Wetland Loss

Legend

Leg en d Hyd Index - Perennial Cover, 2011

_Scores.H_|_PC

= Applicants_Preferred_Route
D Final_Rail_Routes_Buffer

D Final_Truck_Routes_Buffer
Tl

E Reduced Resolution Boundary > 1:3,000,000
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