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Figure 8-11
Shadow Flicker Map

L

K

J

I
H

G

F

E

D

C
B

A

A
B

C

D

E

F

G
H

I

J

K

L

Vestas V90 1.8 MW (HH = 100m, RD =90m)

GE1.6 MW (HH = 80m, RD =82.5m)

Shadow Flicker (Hr/Yr)
0.13 - 10.00

10.02 - 20.00

20.18 - 30.00

30.09 - 40.00

> 40

Receptor

Turbine

1000 ft Buffer

Vestas V90 1.8 MW (HH = 80m, RD =90m)

0 2,000 4,0001,000 Feet0 2,000 4,0001,000 Feet

0 2,000 4,0001,000 Feet 0 2,000 4,0001,000 Feet

L

K

J

I
H

G

F

E

D

C
B

A

GE1.6 MW (HH = 100m, RD =82.5m)

L

K

J

I
H

G

F

E

D

C
B

A

Vestas V90 1.8 MW (HH = 95m, RD =90m)

0 2,000 4,0001,000 Feet

L

K

J

I
H

G

F

E

D

C
B

A

Vestas V112  (HH = 84m, RD =112m)

0 2,000 4,0001,000 Feet

L

K

J

I
H

G

F

E

D

C
B

A

Vestas V112  (HH = 94m, RD =112m)

0 2,000 4,0001,000 Feet

0 2,000 4,0001,000 Feet



2628 27 25 30

33 34 35 31

4 3 2 1 6

9 10 11 12 7

16 15 14 13 18

21 22 23 24 19

Sauk Centre
T126 R34

Raymond
T125 R35 Getty

T125 R34

Ashley
T126 R35

Project Boundary
Proposed Turbine 
(GE 1.6xle)

Land Cover (GAP)
Aquatic

Cropland
Developed
Grassland
Marsh
Forested

M
ap

 D
oc

um
en

t: 
(\\

m
sp

e-
gi

s-
fil

e\
G

IS
P

ro
j\G

er
on

im
o\

11
38

16
_B

la
ck

_O
ak

\m
ap

_d
oc

s\
m

xd
\L

W
E

C
S

_S
ite

_P
er

m
it\

Fi
g8

-1
2_

La
nd

C
ov

er
.m

xd
)

12
/2

/2
01

0 
--

 4
:1

9:
23

 P
M

0 0.5 1
Miles Black Oak Wind Farm

Stearns County, MN

Figure 8-12
Land Cover

GE 1.6xle



2628 27 25 30

33 34 35 36 31

4 3 2 1 6

9 10 11 7

16 15 14 13 18

21 22 23 24 19

Sauk Centre
T126 R34

Raymond
T125 R35 Getty

T125 R34

Ashley
T126 R35

Project Boundary
Proposed Turbine 
(Vestas V90)

Land Cover (GAP)
Aquatic

Cropland
Developed
Grassland
Marsh
Forested

M
ap

 D
oc

um
en

t: 
(\\

m
sp

e-
gi

s-
fil

e\
G

IS
P

ro
j\G

er
on

im
o\

11
38

16
_B

la
ck

_O
ak

\m
ap

_d
oc

s\
m

xd
\L

W
E

C
S

_S
ite

_P
er

m
it\

Fi
g8

-1
3_

La
nd

C
ov

er
.m

xd
)

12
/2

/2
01

0 
--

 4
:1

9:
42

 P
M

0 0.5 1
Miles Black Oak Wind Farm

Stearns County, MN

Figure 8-13
Land Cover
Vestas V90



2628 27 25 30

33 34 35 36 31

4 3 2 1 6

9 10 11 12 7

16 15 14 13 18

21 22 23 24 19

Sauk Centre
T126 R34

Raymond
T125 R35 Getty

T125 R34

Ashley
T126 R35

Project Boundary
Proposed Turbine 
(Vestas V112)

Land Cover (GAP)
Aquatic

Cropland
Developed
Grassland
Marsh
Forested

M
ap

 D
oc

um
en

t: 
(\\

m
sp

e-
gi

s-
fil

e\
G

IS
P

ro
j\G

er
on

im
o\

11
38

16
_B

la
ck

_O
ak

\m
ap

_d
oc

s\
m

xd
\L

W
E

C
S

_S
ite

_P
er

m
it\

Fi
g8

-1
4_

La
nd

C
ov

er
.m

xd
)

12
/2

/2
01

0 
--

 4
:1

9:
57

 P
M

0 0.5 1
Miles Black Oak Wind Farm

Stearns County, MN

Figure 8-14
Land Cover
Vestas V112



2628 27 25 30

33 34 35 31

4 3 2 1 6

9 10 11 12 7

16 15 14 13 18

21 22 23 24 19

Sauk Centre
T126 R34

Raymond
T125 R35

Getty
T125 R34

Ashley
T126 R35

Project Boundary
Proposed Turbine 
(GE 1.6xle)

Stearns County DEM (feet)
High : 1391

Low : 1266

M
ap

 D
oc

um
en

t: 
(\\

m
sp

e-
gi

s-
fil

e\
G

IS
P

ro
j\G

er
on

im
o\

11
38

16
_B

la
ck

_O
ak

\m
ap

_d
oc

s\
m

xd
\L

W
E

C
S

_S
ite

_P
er

m
it\

Fi
g8

-1
5_

D
ig

ita
lE

le
va

tio
nM

od
el

.m
xd

)
12

/2
/2

01
0 

--
 4

:2
0:

37
 P

M

0 0.5 1
Miles Black Oak Wind Farm

Stearns County, MN

Figure 8-15
Digital Elevation Model

GE 1.6xle



2628 27 25 30

33 34 35 36 31

4 3 2 1 6

9 10 11 7

16 15 14 13 18

21 22 23 24 19

Sauk Centre
T126 R34

Raymond
T125 R35

Getty
T125 R34

Ashley
T126 R35

Project Boundary
Proposed Turbine 
(Vestas V90)

Stearns County DEM (feet)
High : 1391

Low : 1266

M
ap

 D
oc

um
en

t: 
(\\

m
sp

e-
gi

s-
fil

e\
G

IS
P

ro
j\G

er
on

im
o\

11
38

16
_B

la
ck

_O
ak

\m
ap

_d
oc

s\
m

xd
\L

W
E

C
S

_S
ite

_P
er

m
it\

Fi
g8

-1
6_

D
ig

ita
lE

le
va

tio
nM

od
el

.m
xd

)
12

/2
/2

01
0 

--
 4

:2
0:

52
 P

M

0 0.5 1
Miles Black Oak Wind Farm

Stearns County, MN

Figure 8-16
Digital Elevation Model

Vestas V90



2628 27 25 30

33 34 35 36 31

4 3 2 1 6

9 10 11 12 7

16 15 14 13 18

21 22 23 24 19

Sauk Centre
T126 R34

Raymond
T125 R35

Getty
T125 R34

Ashley
T126 R35

Project Boundary
Proposed Turbine 
(Vestas V112)

Stearns County DEM (feet)
High : 1391

Low : 1266

M
ap

 D
oc

um
en

t: 
(\\

m
sp

e-
gi

s-
fil

e\
G

IS
P

ro
j\G

er
on

im
o\

11
38

16
_B

la
ck

_O
ak

\m
ap

_d
oc

s\
m

xd
\L

W
E

C
S

_S
ite

_P
er

m
it\

Fi
g8

-1
7_

D
ig

ita
lE

le
va

tio
nM

od
el

.m
xd

)
12

/2
/2

01
0 

--
 4

:2
1:

06
 P

M

0 0.5 1
Miles Black Oak Wind Farm

Stearns County, MN

Figure 8-17
Digital Elevation Model

Vestas V112



20 21 22 23 24 19 20

29 28 27 26 25 30 29

32 33 34 35 31 32

5 4 3 2 1 6 5

8 9 10 11 12 7 8

17 16 15 14 13 18 17

20 21 22 23 24 19 20

29 28 27 26 25 30 29

Sauk Centre
T126 R34

Raymond
T125 R35

Getty
T125 R34

Ashley
T126 R35

Project Boundary
Proposed Turbine 
(GE 1.6xle)

Soil Type
ESTHERVILLE-HAWICK-DICKMAN (MN070)
GONVICK-WAUKON-CORDOVA (MN069)
NORMANIA-FLOM-ROLISS (MN064)
VES-NORMANIA-FLOM (MN068)

M
ap

 D
oc

um
en

t: 
(\\

m
sp

e-
gi

s-
fil

e\
G

IS
P

ro
j\G

er
on

im
o\

11
38

16
_B

la
ck

_O
ak

\m
ap

_d
oc

s\
m

xd
\L

W
E

C
S

_S
ite

_P
er

m
it\

Fi
g8

-1
8_

S
oi

ls
.m

xd
)

12
/2

/2
01

0 
--

 4
:2

2:
55

 P
M

0 0.5 1
Miles Black Oak Wind Farm

Stearns County, MN

Figure 8-18
Soils

GE 1.6xle



20 21 22 23 24 19 20

29 28 27 26 25 30 29

32 33 34 35 36 31 32

5 4 3 2 1 6 5

8 9 10 11 7 8

17 16 15 14 13 18 17

20 21 22 23 24 19 20

29 28 27 26 25 30 29

Sauk Centre
T126 R34

Raymond
T125 R35

Getty
T125 R34

Ashley
T126 R35

Project Boundary
Proposed Turbine 
(Vestas V90)

Soil Type
ESTHERVILLE-HAWICK-DICKMAN (MN070)
GONVICK-WAUKON-CORDOVA (MN069)
NORMANIA-FLOM-ROLISS (MN064)
VES-NORMANIA-FLOM (MN068)

M
ap

 D
oc

um
en

t: 
(\\

m
sp

e-
gi

s-
fil

e\
G

IS
P

ro
j\G

er
on

im
o\

11
38

16
_B

la
ck

_O
ak

\m
ap

_d
oc

s\
m

xd
\L

W
E

C
S

_S
ite

_P
er

m
it\

Fi
g8

-1
9_

S
oi

ls
.m

xd
)

12
/2

/2
01

0 
--

 4
:2

3:
33

 P
M

0 0.5 1
Miles Black Oak Wind Farm

Stearns County, MN

Figure 8-19
Soils

Vestas V90



20 21 22 23 24 19 20

29 28 27 26 25 30 29

32 33 34 35 36 31 32

5 4 3 2 1 6 5

8 9 10 11 12 7 8

17 16 15 14 13 18 17

20 21 22 23 24 19 20

29 28 27 26 25 30 29

Sauk Centre
T126 R34

Raymond
T125 R35

Getty
T125 R34

Ashley
T126 R35

Project Boundary
Proposed Turbine 
(Vestas V112)

Soil Type
ESTHERVILLE-HAWICK-DICKMAN (MN070)
GONVICK-WAUKON-CORDOVA (MN069)
NORMANIA-FLOM-ROLISS (MN064)
VES-NORMANIA-FLOM (MN068)

M
ap

 D
oc

um
en

t: 
(\\

m
sp

e-
gi

s-
fil

e\
G

IS
P

ro
j\G

er
on

im
o\

11
38

16
_B

la
ck

_O
ak

\m
ap

_d
oc

s\
m

xd
\L

W
E

C
S

_S
ite

_P
er

m
it\

Fi
g8

-2
0_

S
oi

ls
.m

xd
)

12
/2

/2
01

0 
--

 4
:2

3:
18

 P
M

0 0.5 1
Miles Black Oak Wind Farm

Stearns County, MN

Figure 8-20
Soils

Vestas V112



Westport
T126 R36

Ashley
T126 R35

Sauk Centre
T126 R34

Raymond
T125 R35 Getty

T125 R34

Rangor
T124 R36

North Fork
T124 R35

Lake George
T124 R34

Krantz

Mud

Unger-Schlogel
Slough

Moliter

Sand

Raymond

Bankers
Jenasen

Marsh

Vogt
Marsh

Sauk

Project Boundary

Proposed Turbine 
(GE 1.6xle)

North Fork Crow 
River Watershed

Sauk River Watershed

PWI Water
NWI Wetland

Shoreland Overlay District
FEMA Floodplain (100 Year)

24k Stream or Ditch

M
ap

 D
oc

um
en

t: 
(\\

m
sp

e-
gi

s-
fil

e\
G

IS
P

ro
j\G

er
on

im
o\

11
38

16
_B

la
ck

_O
ak

\m
ap

_d
oc

s\
m

xd
\L

W
E

C
S

_S
ite

_P
er

m
it\

Fi
g8

-2
1_

S
ur

fa
ce

W
at

er
s.

m
xd

)
12

/2
/2

01
0 

--
 4

:2
4:

36
 P

M

0 0.5 1
Miles Black Oak Wind Farm

Stearns County, MN

Figure 8-21
Surface Waters

GE 1.6xle



Westport
T126 R36

Ashley
T126 R35

Sauk Centre
T126 R34

Raymond
T125 R35 Getty

T125 R34

Rangor
T124 R36

North Fork
T124 R35

Lake George
T124 R34

Krantz

Mud

Unger-Schlogel
Slough

Moliter

Sand

Raymond

Bankers
Jenasen

Marsh

Vogt
Marsh

Sauk

Project Boundary

Proposed Turbine 
(Vestas V90)

North Fork Crow 
River Watershed

Sauk River Watershed

PWI Water
NWI Wetland

Shoreland Overlay District
FEMA Floodplain (100 Year)

24k Stream or Ditch

M
ap

 D
oc

um
en

t: 
(\\

m
sp

e-
gi

s-
fil

e\
G

IS
P

ro
j\G

er
on

im
o\

11
38

16
_B

la
ck

_O
ak

\m
ap

_d
oc

s\
m

xd
\L

W
E

C
S

_S
ite

_P
er

m
it\

Fi
g8

-2
2_

S
ur

fa
ce

W
at

er
s.

m
xd

)
12

/2
/2

01
0 

--
 4

:2
4:

48
 P

M

0 0.5 1
Miles Black Oak Wind Farm

Stearns County, MN

Figure 8-22
Surface Waters

Vestas V90



Westport
T126 R36

Ashley
T126 R35

Sauk Centre
T126 R34

Raymond
T125 R35 Getty

T125 R34

Rangor
T124 R36

North Fork
T124 R35

Lake George
T124 R34

Krantz

Mud

Unger-Schlogel
Slough

Moliter

Sand

Raymond

Bankers
Jenasen

Marsh

Vogt
Marsh

Sauk

Project Boundary

Proposed Turbine 
(Vestas V112)

North Fork Crow 
River Watershed

Sauk River Watershed

PWI Water
NWI Wetland

Shoreland Overlay District
FEMA Floodplain (100 Year)

24k Stream or Ditch

M
ap

 D
oc

um
en

t: 
(\\

m
sp

e-
gi

s-
fil

e\
G

IS
P

ro
j\G

er
on

im
o\

11
38

16
_B

la
ck

_O
ak

\m
ap

_d
oc

s\
m

xd
\L

W
E

C
S

_S
ite

_P
er

m
it\

Fi
g8

-2
3_

S
ur

fa
ce

W
at

er
s.

m
xd

)
12

/2
/2

01
0 

--
 4

:2
5:

15
 P

M

0 0.5 1
Miles Black Oak Wind Farm

Stearns County, MN

Figure 8-23
Surface Waters

Vestas V112



Behnen 
WPA

Claude WPA

Padua WPA

Padua
WMA

Trisko 
WPA

2628 27 25 30

33 34 35 31

4 3 2 1 6

9 10 11 12 7

16 15 14 13 18

21 22 23 24

Sauk Centre
T126 R34

Raymond
T125 R35

Getty
T125 R34

Ashley
T126 R35

Project Boundary
Proposed Turbine 
(GE 1.6xle)

Public Lands
USFWS WPA
DNR WMA

Species
Special Concern Status
Non-listed
Unknown Status

DNR Regionally Significant Areas
Ecological Score

Moderate 
High
Outstanding

Mn County Biological Survey Areas
MCBS Biodiversity Significance

Below
Moderate

M
ap

 D
oc

um
en

t: 
(\\

m
sp

e-
gi

s-
fil

e\
G

IS
P

ro
j\G

er
on

im
o\

11
38

16
_B

la
ck

_O
ak

\m
ap

_d
oc

s\
m

xd
\L

W
E

C
S

_S
ite

_P
er

m
it\

Fi
g8

-2
4_

R
ar

eN
at

ur
al

S
pe

ci
es

M
ap

.m
xd

)
12

/2
/2

01
0 

--
 4

:2
8:

34
 P

M

Source: Minnesota Department of Natural Resources, 2009.
0 0.5 1

Miles Black Oak Wind Farm
Stearns County, MN

Figure 8-24
Rare Natural Features

GE 1.6xle



Behnen 
WPA

Claude WPA

Padua WPA

Padua
WMA

Trisko 
WPA

2628 27 25 30

33 34 35 36 31

4 3 2 1 6

9 10 11 7

16 15 14 13 18

21 22 23 24

Sauk Centre
T126 R34

Raymond
T125 R35

Getty
T125 R34

Ashley
T126 R35

Project Boundary
Proposed Turbine 
(Vestas V90)

Public Lands
USFWS WPA
DNR WMA

Species
Special Concern Status
Non-listed
Unknown Status

DNR Regionally Significant Areas
Ecological Score

Moderate 
High
Outstanding

Mn County Biological Survey Areas
MCBS Biodiversity Significance

Below
Moderate

M
ap

 D
oc

um
en

t: 
(\\

m
sp

e-
gi

s-
fil

e\
G

IS
P

ro
j\G

er
on

im
o\

11
38

16
_B

la
ck

_O
ak

\m
ap

_d
oc

s\
m

xd
\L

W
E

C
S

_S
ite

_P
er

m
it\

Fi
g8

-2
5_

R
ar

eN
at

ur
al

S
pe

ci
es

M
ap

.m
xd

)
12

/2
/2

01
0 

--
 4

:2
8:

48
 P

M

Source: Minnesota Department of Natural Resources, 2009.
0 0.5 1

Miles Black Oak Wind Farm
Stearns County, MN

Figure 8-25
Rare Natural Features

Vestas V90



Behnen 
WPA

Claude WPA

Padua WPA

Padua
WMA

Trisko 
WPA

2628 27 25 30

33 34 35 36 31

4 3 2 1 6

9 10 11 12 7

16 15 14 13 18

21 22 23 24

Sauk Centre
T126 R34

Raymond
T125 R35

Getty
T125 R34

Ashley
T126 R35

Project Boundary
Proposed Turbine 
(Vestas V112)

Public Lands
USFWS WPA
DNR WMA

Species
Special Concern Status
Non-listed
Unknown Status

DNR Regionally Significant Areas
Ecological Score

Moderate 
High
Outstanding

Mn County Biological Survey Areas
MCBS Biodiversity Significance

Below
Moderate

M
ap

 D
oc

um
en

t: 
(\\

m
sp

e-
gi

s-
fil

e\
G

IS
P

ro
j\G

er
on

im
o\

11
38

16
_B

la
ck

_O
ak

\m
ap

_d
oc

s\
m

xd
\L

W
E

C
S

_S
ite

_P
er

m
it\

Fi
g8

-2
6_

R
ar

eN
at

ur
al

S
pe

ci
es

M
ap

.m
xd

)
12

/2
/2

01
0 

--
 4

:2
9:

12
 P

M

Source: Minnesota Department of Natural Resources, 2009.
0 0.5 1

Miles Black Oak Wind Farm
Stearns County, MN

Figure 8-26
Rare Natural Features

Vestas V112



M
ap

 D
oc

um
en

t: 
(\\

M
sp

e-
gi

s-
fil

e\
gi

sp
ro

j\G
er

on
im

o\
11

38
16

_B
la

ck
_O

ak
\m

ap
_d

oc
s\

m
xd

\L
W

E
C

S
_S

ite
_P

er
m

it\
Fi

g9
-0

1_
Ar

ea
D

iu
rn

al
W

in
dS

pe
ed

Va
ria

tio
n.

m
xd

)
12

/1
/2

01
0 

--
 1

1:
00

:4
0 

AM

Normalized Wind Speed Diurnal Distribution

Sp
ee

d 
[m

/s
]

Annual Average 

Hourly Average 

Source: WindLogics, Inc. 2009. Black Oak, Minnesota Site Assessment Study

Black Oak Wind Farm
Stearns County, MN

Figure 9-1
Normalized Wind Speed Diurnal Distribution



M
ap

 D
oc

um
en

t: 
(\\

M
sp

e-
gi

s-
fil

e\
gi

sp
ro

j\G
er

on
im

o\
11

38
16

_B
la

ck
_O

ak
\m

ap
_d

oc
s\

m
xd

\L
W

E
C

S
_S

ite
_P

er
m

it\
Fi

g9
-0

2_
Ar

ea
W

in
dS

pe
ed

Fr
eq

ue
nc

y.
m

xd
)

12
/1

/2
01

0 
--

 1
1:

00
:5

7 
AM

(Frequency)

(%
)

Source: WindLogics, Inc. 2009. Black Oak, Minnesota Site Assessment Study.

Black Oak Wind Farm
Stearns County, MN

Figure 9-2
Area Wind Speed Frequency



M
ap

 D
oc

um
en

t: 
(\\

M
sp

e-
gi

s-
fil

e\
gi

sp
ro

j\G
er

on
im

o\
11

38
16

_B
la

ck
_O

ak
\m

ap
_d

oc
s\

m
xd

\L
W

EC
S_

Si
te

_P
er

m
it\

Fi
g9

-0
3_

A
re

aE
ne

rg
yR

os
e.

m
xd

)
12

/1
/2

01
0 

--
 1

1:
01

:2
0 

AM

Source: WindLogics, Inc. 2009. Black Oak, Minnesota Site Assessment Study.

Black Oak Wind Farm
Stearns County, MN

Figure 9-3
Area Energy Rose


	AmendedBlackOakLWECSApplication_Figures_Ch1to5
	AmendedBlackOakLWECSApplication_Figures_Ch8
	AmendedBlackOakLWECSApplication_Figures_Ch9



