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8 Shadow Flicker 
9 Microwave Beam Paths 
10 Unique Natural Features 
11 Land Cover 
12 Soils 
13 Site Geology and Depth to Bedrock 
14 Surface Waters 
15 FEMA Floodplains 
16 Wetlands Inventory 
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Figure 1
Project Location

Freeborn Wind Farm
Freeborn County, MNp

For Environmental Review Purposes Only

Project Boundary
County Boundary
Municipal Boundary
Stream or Ditch
Lake, Pond or Reservoir

Imagery Source: 2013 USA Topo
Data Source: Invenergy, MN DNR, Census, MN DOT

Docket No. IP-6946/WS-17-410 
Site Permit Amendment Application 

Attachment D 
Page 3 of 20



!

! ! ! ! ! ! ! ! ! ! ! !
!

!
!

!

!
!!!!!!!!!!

!
!

!

!!!!!!!!!!!!!!!!!

!
!

!!!!!!!!!!!!!

!
!

!
!

!

!

!

!
!

!
!

!

!

! ! ! ! ! ! ! !

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!!!!!!!!

!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!!

!
!

!
!

!
!

!
!

!
!

!
!

!!!!!!!!!!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

! !

!

! ! ! ! !

!

! !
!

!
!

! ! ! ! ! !

!

! ! ! ! !

!
! ! ! !

!

! ! ! ! !

!
!

!
!

!

! ! !

!!!!!!!!!!!!!!
!

!
!

!

!!!!!!!!!!!!!!!!!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!
! ! ! !

!

!
! !

!

! ! !

!

! ! !
!

!

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
!

!
!

!
!

!
!

!
!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

! ! !

!
!

!
!

!

!

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

!
!

!
!

!
!

!
!

!
!

!
!

!

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
!

!
!

!
!

!
!

!
!

!
!

!

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!!!!!

!
!

!

!

!
!!!

!
!

!
!

!
!

!
!

!
!!

!
!

!!!!!!

!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!
!

!
!

!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!
!

!
!

!

!

! !

!
!

!
!

!
!

!
!

!

!
!

!
!

!

!

!
!

!
!

!
!

!
!

!
!

!
!

!

! ! ! ! ! !

!
!

!

!

!

!

!

!

!
!

!

!

!
!

!

! ! ! ! ! ! ! ! ! ! ! ! !
!

!
!

!

! !
!

! !
! ! ! !

!
!

!
!

! ! ! ! ! ! ! ! !
!

!

!

!

!

!

!

!

!

! ! !

!

!

!

!

!

!

!

!

!

!
!

!

!

! !

! ! ! ! !

!
! ! ! ! ! ! ! ! !

!

!

!

!
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

!
!

!
!

!

!

!

!

!

!
!

!
!

!
!

!
!

!
!

!

!

!
!

!
!

!
!

!
!

!
!

!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

")S

")S

")S

")S

")S









































T-40

T-23

T-20

T-13

T-4

T-3

T-49

T-48
T-46

T-45

T-44
T-43

T-42
T-41T-39T-38T-37

T-34
T-33

T-32
T-31

T-30
T-29

T-28

T-27T-26
T-25

T-24

T-22

T-21

T-19

T-18

T-17

T-16

T-14

T-12T-11

T-9T-8

T-7T-6

Iowa
Minnesota

Worth County
Freeborn County

Deer Creek
Township

Grove
Township

Hartland
Township

Hayward

Hayward
Township

London
Township

Moscow
Township

Myrtle

Oakland
Township

Riceland
Township

Shell Rock
Township

Ontario
Manitoba

WI
SD

ND

MI

IA

Minnesota

0 0.5 1
Miles

1 inch = 1 miles

Do
cu

me
nt 

Pa
th:

 D
ate

: (8
/19

/20
19

)   
    

 S
ou

rc
e: 

C:
\U

se
rs\

Mu
eK

J0
90

7\D
oc

um
en

ts\
Ar

cG
IS

\C
lie

nt_
Da

ta\
Xc

el\
Fr

ee
bo

rn\
Cl

ien
t_D

ata
_R

eq
ue

st_
SP

A\
Fig

ure
_0

2_
Tu

rbi
ne

_L
ay

ou
t_C

on
str

ain
ts.

mx
d

Figure 2
Turbine Layout and Constraints

Freeborn Wind Farm
Freeborn County, MNp

For Environmental Review Purposes Only

 Vestas V110
 Vestas V120
")S Substation

Residential Structure
Project Boundary
3x5 Wind Access Buffer
Setbacks

1,000 ft NLEB Habitat Buffer
! ! Existing Transmission Line

Existing Pipeline
Snowmobile Trail
Microwave Beam Path

Imagery Source: 2017 Color FSA
Data Source: Invenergy,  MN DNR, MN DOT, Census,
NPMS, Comseach
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Figure 3
Project Area and Facilities

Freeborn Wind Farm
Freeborn County, MNp

For Environmental Review Purposes Only

 Vestas V110 Vestas V120
!. Permanent Met Tower

Residential Structure
Project Boundary
O&M and Project Substation
River/Stream
Lake, Pond or Reservoir

")S Substation
Existing Pipeline

! ! Existing Transmission Line
Access Road
Alternate Access Road
Collection Line
Crane Path
Alternate Crane Path
Permitted Transmission Line

Imagery Source: 2017 Color FSA
Data Source: Invenergy, MN DNR, MN DOT,
NPMS, Census
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Figure 4
Land Ownership

Freeborn Wind Farm
Freeborn County, MNp

For Environmental Review Purposes Only

 Vestas V110 Vestas V120
Project Boundary
O&M and Project 
Substation
3x5 Wind Access Buffer
Access Road
Alternate Access Road
Collection Line

Crane Path
Alternate Crane Path

Site Control Status
Participant

Imagery Source: 2017 Color FSA
Data Source: Invenergy, MN DNR, USFWS, Census
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Figure 5
Public Land Ownership 

and Recreation
Freeborn Wind Farm
Freeborn County, MN

p
For Environmental Review Purposes Only

Project Boundary
Minnesota State Trails (MS 85.015)
Minnesota Water Trails
Snowmobile Trail
State Game Refuge
Minnesota State Park
Reinvest in Minnesota (RIM)
Wildlife Management Area (WMA)
Scientific & Natural Area (SNA)

Aquatic Management Area (AMA)
Federal Interest

Farm Service Agency
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Waterfowl Production Area
Wetland Easement

Imagery Source: National Geographic World Map
Data Source: Invenergy, MN DNR, MN DOT,
MN BWSR, USFWS, Census
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Figure 6a
Sound/Noise

Freeborn Wind Farm
Freeborn County, MNp

For Environmental Review Purposes Only

 Vestas V110
 Vestas V120

 Modeled Iowa 
Turbine Location
NAC-1 Receptor
NAC-2 Receptor
Project Boundary

Turbine Noise Level
Contours

40 dBA
45 dBA
50 dBA

Imagery Source: 2017 Color FSA
Data Source: Invenergy, MN DOT, Census
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Figure 6b
Sound/Noise

Freeborn Wind Farm
Freeborn County, MNp

For Environmental Review Purposes Only

 Vestas V110
 Vestas V120

 Modeled Iowa 
Turbine Location
NAC-1 Receptor
NAC-2 Receptor
Project Boundary

Turbine Noise Level
Contours

47 dBA

Imagery Source: 2017 Color FSA
Data Source: Invenergy, MN DOT, Census
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Figure 7
Topographic Map

Freeborn Wind Farm
Freeborn County, MNp

For Environmental Review Purposes Only

 Vestas V110

 Vestas V120
Project Boundary
O&M and Project
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Alternate Access Road
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Crane Path
Alternate Crane Path
River/Stream
Lake, Pond or
Reservoir

Imagery Source: 2013 USA Topo
Data Source: Invenergy, MN DNR, MN DOT, Census
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