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Figure 1. Willow Creek 
Watershed

Location
Sheboygan County, WI

209 Commerce Parkway
P.O. Box 128
Cottage Grove, WI 53527-128
phone: 608-839-1998
fax: 608-839-1995
www.Stantec.com

Project Information
Project Number: 0010-0099-01
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Figure 2. Willow Creek 
Watershed

1937 Aerial Photography

Location
Sheboygan County, WI

209 Commerce Parkway
P.O. Box 128
Cottage Grove, WI 53527-128
phone: 608-839-1998
fax: 608-839-1995
www.Stantec.com

Project Information
Project Number: 0010-0099-01

Modified: May 19, 2011
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Data Sources Include:  WDNR, WisDOT, USGS and Stantec.
Orthophotography: 2010 NAIP, 1937 Farm Service Aerial Photography.
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Figure 3. Willow Creek 
Watershed

2002 BLRPC Land Use

Location
Sheboygan County, WI

209 Commerce Parkway
P.O. Box 128
Cottage Grove, WI 53527-128
phone: 608-839-1998
fax: 608-839-1995
www.Stantec.com

Project Information
Project Number: 0010-0099-01

Modified: May 19, 2011
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Data Sources Include:  WDNR, WisDOT, UWSP, USGS, Stantec
 and Bay-Lakes RPC.
Orthophotography: 2010 NAIP.
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Figure 4. Willow Creek 
Watershed

Revised Subwatersheds

Location
Sheboygan County, WI

209 Commerce Parkway
P.O. Box 128
Cottage Grove, WI 53527-128
phone: 608-839-1998
fax: 608-839-1995
www.Stantec.com

Project Information
Project Number: 0010-0099-01

Modified: May 19, 2011
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Data Sources Include:  WDNR, WisDOT, USGS and Stantec.
Orthophotography: 2010 NAIP.
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Figure 5. Willow Creek 
Watershed

Ecological Landscapes 
of WI

Location
Sheboygan County, WI

209 Commerce Parkway
P.O. Box 128
Cottage Grove, WI 53527-128
phone: 608-839-1998
fax: 608-839-1995
www.Stantec.com

Project Information
Project Number: 0010-0099-01

Modified: May 19, 2011
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Figure 6. Willow Creek 
Watershed

Potentially Restorable
Wetlands

Location
Sheboygan County, WI

209 Commerce Parkway
P.O. Box 128
Cottage Grove, WI 53527-128
phone: 608-839-1998
fax: 608-839-1995
www.Stantec.com

Project Information
Project Number: 0010-0099-01

Modified: May 19, 2011
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Data Sources Include:  WDNR, WisDOT, USGS and Stantec.
Orthophotography: 2010 NAIP.
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Figure 7. Willow Creek 
Watershed

Hydric Soils

Location
Sheboygan County, WI

209 Commerce Parkway
P.O. Box 128
Cottage Grove, WI 53527-128
phone: 608-839-1998
fax: 608-839-1995
www.Stantec.com

Project Information
Project Number: 0010-0099-01

Modified: May 19, 2011
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Data Sources Include:  NRCS, WDNR, WisDOT, USGS and Stantec.
Orthophotography: 2010 NAIP.
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Figure 8. Willow Creek 
Watershed

Groundwater Infiltration

Location
Sheboygan County, WI

209 Commerce Parkway
P.O. Box 128
Cottage Grove, WI 53527-128
phone: 608-839-1998
fax: 608-839-1995
www.Stantec.com

Project Information
Project Number: 0010-0099-01

Modified: May 23, 2011
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Data Sources Include:  WDNR, WisDOT, USGS and Stantec.
Orthophotography: 2010 NAIP.
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Figure 9. Willow Creek 
Watershed

Fish Passage

Location
Sheboygan County, WI

209 Commerce Parkway
P.O. Box 128
Cottage Grove, WI 53527-128
phone: 608-839-1998
fax: 608-839-1995
www.Stantec.com

Project Information
Project Number: 0010-0099-01

Modified: May 19, 2011
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Data Sources Include:  WDNR, WisDOT, USGS and Stantec.
Orthophotography: 2010 NAIP.
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Figure 10. Willow Creek 
Watershed

Stream Condition Map

Location
Sheboygan County, WI

209 Commerce Parkway
P.O. Box 128
Cottage Grove, WI 53527-128
phone: 608-839-1998
fax: 608-839-1995
www.Stantec.com

Project Information
Project Number: 0010-0099-01

Modified: May 23, 2011
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Revised Subwatersheds 20101216
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Data Sources Include:  WDNR, WisDOT, UWSP, USGS, Stantec.
Orthophotography: 208 NAIP.
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Willow Creek Watershed Land Cover Acreages (BLRPC data)

Unit Description Acres
Subwatershed 1  ‐      State Highways 0.18
Subwatershed 1  ‐      Woodlands 18.13
Subwatershed 1  ‐  Croplands/Pastures 38.22
Subwatershed 1  ‐  Other Natural Areas, including Open Space 1.75
Subwatershed 10  ‐      Churches/Temples/Synagogues 5.45
Subwatershed 10  ‐      Clinics 0.97
Subwatershed 10  ‐      Designated Historic/Cultural/Archaeological Sites 0.71
Subwatershed 10  ‐      Federal Highways 2.99
Subwatershed 10  ‐      Hospitals 0.43
Subwatershed 10  ‐      Lawns/Yards 0.78
Subwatershed 10  ‐      Local Streets and Roads 20.46
Subwatershed 10  ‐      Off‐Street Parking 23.33
Subwatershed 10  ‐      Parks/Parkways/Forest‐Related Picnic Areas 9.06
Subwatershed 10  ‐      Water Supply Storage Tanks/Reservoirs 0.70
Subwatershed 10  ‐      Woodlands 8.71
Subwatershed 10  ‐  Fallow Fields 15.74
Subwatershed 10  ‐  Manufacturing 1.09
Subwatershed 10  ‐  Motor Vehicle Related 1.02
Subwatershed 10  ‐  Other Natural Areas, including Open Space 19.10
Subwatershed 10  ‐  Retail Sales 7.17
Subwatershed 10  ‐  Retail Services 0.85
Subwatershed 10  ‐  Shopping Centers 5.53
Subwatershed 10  ‐  Single Family Residential 58.85
Subwatershed 10  ‐  Two Family 1.31
Subwatershed 11  ‐      Churches/Temples/Synagogues 7.54
Subwatershed 11  ‐      County Highways 0.73
Subwatershed 11  ‐      Designated Historic/Cultural/Archaeological Sites 0.38
Subwatershed 11  ‐      Federal Highways 0.29
Subwatershed 11  ‐      Hospitals 0.09



Subwatershed 11  ‐      Lawns/Yards 8.03
Subwatershed 11  ‐      Local Streets and Roads 11.22
Subwatershed 11  ‐      Museums 0.32
Subwatershed 11  ‐      Natural Gas Substations 0.66
Subwatershed 11  ‐      Off‐Street Parking 20.42
Subwatershed 11  ‐      Parks/Parkways/Forest‐Related Picnic Areas 3.40
Subwatershed 11  ‐      Police/Fire Stations/Offices 0.64
Subwatershed 11  ‐      Reservoirs and Ponds 0.31
Subwatershed 11  ‐      Water Supply Storage Tanks/Reservoirs 0.00
Subwatershed 11  ‐      Woodlands 168.95
Subwatershed 11  ‐  Croplands/Pastures 20.85
Subwatershed 11  ‐  Fallow Fields 6.02
Subwatershed 11  ‐  Farm Buildings/Accessories 0.26
Subwatershed 11  ‐  Other Natural Areas, including Open Space 32.95
Subwatershed 11  ‐  Rail Related 5.96
Subwatershed 11  ‐  Retail Sales 9.05
Subwatershed 11  ‐  Retail Services 0.76
Subwatershed 11  ‐  Shopping Centers 13.41
Subwatershed 11  ‐  Single Family Residential 15.42
Subwatershed 11  ‐  Two Family 0.27
Subwatershed 11  ‐  Vacant Agriculture/Silviculture 0.28
Subwatershed 11  ‐  Vacant Residence 1.39
Subwatershed 12  ‐      Local Streets and Roads 0.76
Subwatershed 12  ‐      Rivers and Streams 0.40
Subwatershed 12  ‐      Trails 0.25
Subwatershed 12  ‐      Woodlands 38.32
Subwatershed 12  ‐  Croplands/Pastures 94.96
Subwatershed 12  ‐  Fallow Fields 0.81
Subwatershed 12  ‐  Other Natural Areas, including Open Space 2.72
Subwatershed 12  ‐  Single Family Residential 1.34
Subwatershed 13  ‐      Local Streets and Roads 0.84
Subwatershed 13  ‐      Reservoirs and Ponds 1.65
Subwatershed 13  ‐      State Highways 1.83
Subwatershed 13  ‐      Trails 0.28
Subwatershed 13  ‐      Woodlands 0.29



Subwatershed 13  ‐  Croplands/Pastures 36.88
Subwatershed 13  ‐  Farm Buildings/Accessories 2.88
Subwatershed 13  ‐  Multi‐Family 0.61
Subwatershed 13  ‐  Other Natural Areas, including Open Space 23.17
Subwatershed 13  ‐  Single Family Residential 0.48
Subwatershed 14  ‐      Administrative Buildings 0.37
Subwatershed 14  ‐      Local Streets and Roads 6.55
Subwatershed 14  ‐      Parks/Parkways/Forest‐Related Picnic Areas 2.31
Subwatershed 14  ‐      State Highways 8.52
Subwatershed 14  ‐      Trails 2.38
Subwatershed 14  ‐      Woodlands 9.45
Subwatershed 14  ‐  Croplands/Pastures 187.95
Subwatershed 14  ‐  Farm Buildings/Accessories 5.98
Subwatershed 14  ‐  Manufacturing 1.18
Subwatershed 14  ‐  Mobile Homes 32.35
Subwatershed 14  ‐  Other Natural Areas, including Open Space 45.34
Subwatershed 14  ‐  Retail Sales 1.33
Subwatershed 14  ‐  Single Family Residential 7.61
Subwatershed 14  ‐  Two Family 2.30
Subwatershed 2  ‐      State Highways 1.86
Subwatershed 2  ‐      Trails 1.30
Subwatershed 2  ‐      Woodlands 18.20
Subwatershed 2  ‐  Croplands/Pastures 59.67
Subwatershed 2  ‐  Other Natural Areas, including Open Space 12.95
Subwatershed 3  ‐      State Highways 3.07
Subwatershed 3  ‐      Woodlands 2.18
Subwatershed 3  ‐  Croplands/Pastures 144.09
Subwatershed 3  ‐  Farm Buildings/Accessories 6.98
Subwatershed 3  ‐  Other Natural Areas, including Open Space 7.78
Subwatershed 3  ‐  Single Family Residential 3.29
Subwatershed 4  ‐      County Highways 0.08
Subwatershed 4  ‐      Local Streets and Roads 0.63
Subwatershed 4  ‐      State Highways 5.86
Subwatershed 4  ‐      Trails 2.41
Subwatershed 4  ‐      Woodlands 16.49



Subwatershed 4  ‐  Croplands/Pastures 55.46
Subwatershed 4  ‐  Fallow Fields 1.33
Subwatershed 4  ‐  Farm Buildings/Accessories 0.02
Subwatershed 4  ‐  Multi‐Family 0.27
Subwatershed 4  ‐  Other Natural Areas, including Open Space 52.62
Subwatershed 4  ‐  Single Family Residential 2.58
Subwatershed 4  ‐  Two Family 0.18
Subwatershed 5  ‐      County Highways 1.27
Subwatershed 5  ‐      Local Streets and Roads 5.02
Subwatershed 5  ‐      Woodlands 8.73
Subwatershed 5  ‐  Manufacturing 101.89
Subwatershed 5  ‐  Other Natural Areas, including Open Space 73.82
Subwatershed 5  ‐  Rail Related 3.70
Subwatershed 5  ‐  Retail Sales 2.42
Subwatershed 5  ‐  Single Family Residential 0.11
Subwatershed 6  ‐      Athletic Fields 2.22
Subwatershed 6  ‐      Cemeteries 6.31
Subwatershed 6  ‐      County Highways 4.40
Subwatershed 6  ‐      Lakes 11.63
Subwatershed 6  ‐      Local Streets and Roads 16.12
Subwatershed 6  ‐      Off‐Street Parking 0.97
Subwatershed 6  ‐      Playfields/Ball Diamonds/Volleyball Courts 5.68
Subwatershed 6  ‐      State Highways 0.02
Subwatershed 6  ‐      Trails 0.04
Subwatershed 6  ‐      Woodlands 35.28
Subwatershed 6  ‐  Croplands/Pastures 5.85
Subwatershed 6  ‐  Fallow Fields 4.30
Subwatershed 6  ‐  Land Under Development 23.19
Subwatershed 6  ‐  Land Under Residential Development 0.29
Subwatershed 6  ‐  Multi‐Family 5.85
Subwatershed 6  ‐  Other Natural Areas, including Open Space 42.60
Subwatershed 6  ‐  Retail Sales 18.39
Subwatershed 6  ‐  Retail Services 3.03
Subwatershed 6  ‐  Shopping Centers 13.54
Subwatershed 6  ‐  Single Family Residential 48.25



Subwatershed 6  ‐  Two Family 5.32
Subwatershed 7  ‐      County Highways 1.19
Subwatershed 7  ‐      Fairgrounds 1.05
Subwatershed 7  ‐      Federal Highways 7.19
Subwatershed 7  ‐      Hospitals 0.29
Subwatershed 7  ‐      Local Streets and Roads 10.32
Subwatershed 7  ‐      Municipal Garages 0.02
Subwatershed 7  ‐      Police/Fire Stations/Offices 0.35
Subwatershed 7  ‐      State Highways 0.76
Subwatershed 7  ‐      Water Supply Storage Tanks/Reservoirs 0.45
Subwatershed 7  ‐  Fallow Fields 42.57
Subwatershed 7  ‐  Land Under Development 19.15
Subwatershed 7  ‐  Land Under Residential Development 0.27
Subwatershed 7  ‐  Multi‐Family 5.01
Subwatershed 7  ‐  Other Natural Areas, including Open Space 56.10
Subwatershed 7  ‐  Retail Sales 5.51
Subwatershed 7  ‐  Single Family Residential 35.92
Subwatershed 7  ‐  Two Family 0.81
Subwatershed 8  ‐      County Highways 1.64
Subwatershed 8  ‐      Federal Highways 5.16
Subwatershed 8  ‐      Golf Courses 3.65
Subwatershed 8  ‐      Local Streets and Roads 3.94
Subwatershed 8  ‐      Reservoirs and Ponds 0.87
Subwatershed 8  ‐      State Highways 7.42
Subwatershed 8  ‐      Trails 1.23
Subwatershed 8  ‐      Woodlands 27.90
Subwatershed 8  ‐  Croplands/Pastures 21.67
Subwatershed 8  ‐  Land Under Residential Development 5.01
Subwatershed 8  ‐  Multi‐Family 1.03
Subwatershed 8  ‐  Other Natural Areas, including Open Space 129.79
Subwatershed 8  ‐  Retail Sales 1.50
Subwatershed 8  ‐  Single Family Residential 22.35
Subwatershed 8  ‐  Two Family 19.06
Subwatershed 9  ‐      Cemeteries 0.21
Subwatershed 9  ‐      Federal Highways 4.85



Subwatershed 9  ‐      Local Streets and Roads 3.47
Subwatershed 9  ‐      Trails 1.18
Subwatershed 9  ‐      Woodlands 60.43
Subwatershed 9  ‐  Croplands/Pastures 31.64
Subwatershed 9  ‐  Manufacturing 1.90
Subwatershed 9  ‐  Other Natural Areas, including Open Space 53.74
Subwatershed 9  ‐  Single Family Residential 2.72

Total 2543.08



Soil Description Summary 
Willow Creek Watershed 

Sheboygan County, Wisconsin 
 

Hydrologic Group A 

Boyer (BmB, Bmc2) 

The Boyer series consists of well drained soils underlain by stratified sand and gravel. The 
surface layer (0-4”) consists of loamy sand with very friable weak fine granular structure. The 
subsoil (4”-22”) consists of loamy sand and heavy sandy loam with friable to very friable weak 
thin platy, weak medium subangular blocky and moderate medium subangular blocky structures. 
The substratum (22”-60”) consists of an moderately rapid permeability upper layer to (26”) of 
sandy loam with friable weak medium subangular blocky structures above a very rapid permeable 
lower layer (60”) of stratified sand and fine gravel (35% gravel by volume). 

Hydrologic Group A/D 

Palms (Pa) 

The Palms series consists of very poorly drained soils with a 36” organic material layer underlain 
by loamy mineral layers.  Permeability is moderately rapid in the organic layer and moderate in 
the underlying loamy layers.  The surface layer (0-8”) consists of a sapric material with friable 
moderate fine granular structure.  The subsurface layer (8”- 36”) consists of a sapric material with 
friable moderate weak medium to medium subangular blocky structures.  The substratum (36”-
60”) consists of friable silt loam. 

Alluvial Land, Wet (An) 

The Alluvial Land, Wet series consists of layered loamy, sandy, and gravelly soil material.  Some 
layers contain organic material and are poorly or very poorly drained.  This soil varies widely in 
permeability and is subject to frequent flooding. 

Hydrologic Group B 

Bellevue Variant (Bf) 

The Bellevue Variant series consists of well drained and moderately drained soils formed in 
loamy and sandy alluvial material.  This soil has moderately rapid permeability and is subject to 
frequent flooding. 

The surface layer (0-8”) consists of fine sandy loam with friable weak medium granular structure.  
The subsoil (8”-30”) consists of fine sandy loam with very friable weak medium subangular blocky 
structures.  The substratum (30”-60”) consists of loamy fine sand very friable thin strata of very 
fine sand and single grained loose sand. 

Casco (CeB, CrE) 

The Casco series consists of very steep well drained soils with a moderate permeability to a 
depth of 17 inches and very rapid below.  The surface layer (0-8”) consists of loam with friable 
weak medium subangular blocky structures.  The subsurface layer (8”- 36”) consists of clay loam 
with firm moderate subangular blocky structures and sandy clay loam with firm moderate medium 
subangular blocky structures.  The substratum layer (17”- 60”) consists of stratified gravel and 
loose single grained sand, 60% gravel by volume. 

Fox Series (FsB) 

The Fox series consists of well drained soils that are underlain by gravely and sandy outwash 
that have a moderate permeability to a depth of 27 inches and very rapid below.  The surface 
layer (0-9”) consists of silty loam with friable moderate fine granular structures.  The subsurface 
layer (9”- 22”) consists of silt loam with moderate thin platy structure, light silty clay loam with a 
strong medium subangular blocky structures, and clay loam with firm strong medium subangular 
blocky structures.  The substratum layer (22”- 60”) consists of heavy clay loam with strong 



medium subangular blocky structures above firm stratified gravel and loose single grained sand, 
55% gravel by volume. 

Kibbie Series (KuA) 

The Kibbie series consists of somewhat poorly drained soils that are underlain by stratified silt 
and very fine sand.  These soils are on old glacial lake plains with a moderate permeability.  The 
surface layer (0-8”) consists of silt loam with friable weak fine subangular blocky structures. The 
subsurface layer (8”- 18”) consists of clay loam with firm moderate fine subangular structure. The 
substratum layer (18”- 60”) consists of silt loam with friable moderate medium subangular blocky 
structures above very firm stratified silt and very fine sand. 

Matherton Series (MkA) 

The Matherton series consists of somewhat poorly drained soils formed in silty and loamy 
deposits that are underlain by sand and gravel.  Permeability is moderate in the subsoil and rapid 
in the substratum.  The surface layer (0-8”) consists of silt loam with friable moderate medium 
granular structures. The subsurface layer (8”- 11”) consists of silt loam with friable moderate 
medium platy structures.  The subsoil layer (11”- 29”) consists of silt loam with friable moderate 
fine subangular structures, silty clay loam with firm moderate fine subangular blocky structures, 
and clay loan with firm moderate fine subangular blocky structures.  The substratum layer (29”- 
60”) consists of stratified sand and gravel with loose single grained gravel. 

Sisson Series (SrA, SrB, SrC2) 

The Sisson series consists of well drained soils that are underlain by stratified silt and very fine 
sand.  Permeability is moderate. The surface layer (0-8”) consists of very fine sandy loam with 
friable moderate fine subangular blocky structures.   The subsurface layer (8”- 10”) consists of 
very fine sandy loam with friable weak fine subangular blocky structures.  The subsoil layer (10”- 
27”) consists of light clay and clay loam with firm moderate medium subangular blocky structures, 
fine sandy loam with friable weak fine subangular blocky structures.   The substratum layer (27”- 
60”) consists of friable stratified silt and very fine sand. 

Wasepi Series (Wa) 

The Wasepi series consists of somewhat poorly drained soils formed in sandy and loamy 
deposits underlain by sandy glacial outwash.  Permeability is moderately rapid in the subsoil and 
rapid in the substratum. The surface layer (0-8”) consists of sandy loam with friable weak medium 
subangular blocky structure parting to friable moderate medium granular structures.   The subsoil 
layer (8”- 29”) consists of loamy sand with very friable weak medium subangular blocky 
structures, sand clay loam with firm moderate medium subangular blocky structures, sandy loam 
with friable weak medium subangular blocky structure.   The substratum layer (29”- 60”) consists 
of loose single grained sand and fine sand. 

Waymor Series (WbA, WbB, WbC2) 

The Waymor series consists of well drained soils formed in a thin silty and loamy layer over 
calcareous loamy glacial till.  Permeability is moderate.  The surface layer (0-9”) consists of silty 
loam with friable moderate medium subangular blocky structure parting to friable moderate fine 
granular structures.   The subsoil layer (9”- 31”) consists of silty clay loam with firm strong 
medium subangular blocky structures parting to strong fine granular structures, clay loam with 
firm moderate medium subangular blocky structures.  The substratum layer (31”- 60”) consists of 
friable loam with 5% gravel by volume. 

Zurich Series (ZuA, ZuB) 

The Zurich series consists of well drained and moderately drained soils formed in silty sediments 
and stratified silt and very fine sand.  Permeability is moderate.  The surface layer (0-9”) consists 
of silty loam with friable weak medium subangular blocky structure parting to friable moderate 
medium granular structures.   The subsoil layer (9”- 24”) consists of heavy silt loam with friable 
moderate medium subangular blocky structures, silty clay loam with strong fine subangular blocky 
structures, stratified silt and very fine sand with friable weak medium subangular blocky 



structures.  The substratum layer (24”- 60”) consists of very friable stratified silt and very fine 
sand. 

Hydrologic Group C: 

Hebron Series (HeA, HeB) 

The Hebron series consists of well drained and moderately well drained soils formed in a thin 
layer of loamy material over stratified silty and clayey lacustrine deposits.  These soils are on old 
glacial lake plains and depressions with a moderate permeability to a depth of 23 inches and 
moderately slow below.  The surface layer (0-8”) consists of loam with friable moderate fine 
subangular structures.  The subsurface layer (8”- 28”) consists of loam with friable moderate 
medium subangular blocky structures, sandy clay loam with firm moderate fine subangular blocky 
structures, sandy loan with friable moderate fine subangular blocky structures, and silty clay loam 
with firm moderate medium prismatic structure parting to moderate fine angular blocky structures.   
The substratum layer (28”- 60”) consists of stratified silt, silty clay, and silty clay loam, with firm 
weak thick platy structures. 

Hebron Variant Series (HfA, HfB) 

The Hebron series consists of well drained and moderately well drained soils formed in sandy 
and loamy sediments over stratified silty and clayey lacustrine deposits.  These soils are on old 
glacial lake plains with a moderate rapid permeability to a depth of 33 inches and moderately 
slow below.  The surface layer (0-8”) consists of sandy loam with friable weak medium granular 
structures.  The subsurface layer (8”- 33”) consists of l loamy sand with very friable weak medium 
subangular blocky structures, sandy clay loam with firm moderate medium subangular blocky 
structures, and loamy sand with very friable weak medium subangular blocky structures.  The 
substratum layer (33”- 60”) consists of stratified silty loam, and silty clay loam, with firm moderate 
fine angular structures. 

Kewaunee Series (KnB, KpB2, KpC2, KpD2) 

The Kewaunee series consists of well drained and moderately well drained soils formed in silty 
clay loam glacial till with permeability moderately slow.  The surface layer (0-8”) consists of silt 
loam with friable moderate fine subangular blocky structure.  The subsurface layer (8”-25”) 
consists of silty clay to silty clay loam with firm fine angular blocky structures.  The substratum 
layer (25”- 60”) consists of firm silty clay loam. 

Manawa Series (MbA) 

The Manawa series consists of somewhat poorly drained soils formed in silty clay loam glacial till 
with permeability slow.  The surface layer (0-8”) consists of silt loam with friable moderate 
medium granular structure.  The subsurface layer (8”-26”) consists of clay with firm weak medium 
prismatic structures parting to strong fine angular blocky structures above heavy silty clay loam 
with firm weak medium prismatic structure parting to strong fine angular blocky structures.  The 
substratum layer (26”- 60”) consists of firm silty clay loam. 

Mosel Series (MsA) 

The Mosel series consists of somewhat poorly drained soils formed in loamy lacustrine deposits 
on glacial till with permeability moderate to a depth of 26 inches and moderately slow below.  The 
surface layer (0-9”) consists of loam with friable weak medium granular structure.  The 
subsurface layer (8”-29”) consists of clay loam with firm moderate medium subangular blocky 
structures, gravelly sandy loam with friable weak medium subangular blocky structures, and 
heavy silt clay loam with firm moderate medium subangular blocky structures parting to moderate 
fine angular blocky structures.  The substratum layer (29”- 60”) consists of firm silty clay loam. 

Hydrologic Group D: 

Poygan (Py) 

The Poygan series consists of poorly drained soils formed in silty clay lacustrine deposits or 
glacial till with a high organic-matter content and slow permeability.  The surface layer (0-11”) 



consists of silty clay with friable weak medium and fine granular structure.  The subsurface layer 
(11”-24”) consists of silty clay to heavy silty clay with firm moderate medium subangular blocky 
structures, some parting to moderate fine angular blocky and weak coarse prismatic parting to 
strong medium angular blocky structures.  The substratum (24”-60”) consists of silty clay with firm 
weak coarse prismatic parting to moderate medium angular blocky structures. 

Navan (Na) 

The Navan series consists of poorly drained soils that are underlain by silty and clayey deposits.  
Permeability is moderate to a depth of 25 inches and moderately slow below.   The surface layer 
(0-11”) consists of loam with friable moderate medium granular structure and moderate fine 
subangular blocky structure.  The subsurface layer (11”-36”) consists of heavy loam with friable 
moderate medium subangular blocky structures, sandy clay loam with friable moderate medium 
subangular blocky structures, clay loam with firm moderate fine prismatic structure parting to 
moderate fine subangular blocky structure, and heavy silty clay loam with firm moderate medium 
subangular blocky structures. 

No Hydrologic Group: 

Cut and Fill Land, Sandy and Gravely (Cx) 

This soil identification consists of sandy and gravely soil fill material.  Percentages of sand and 
gravel ranges from 100% sand to 100% gravel.  The permeability is rapid or very rapid. 

Cut and Fill Land, Loamy (Cy) 

This soil identification consists of silt loam, clay loam, sandy loam, or sandy clay loam soil fill 
material.  The permeability is moderate or moderately rapid. 

Gravel Pit (Gp) 

This soil identification consists of areas where sand, gravel, or sand and gravel have been 
removed. Soil material is droughty and some sand and gravel may remain. 

Marsh (Mf) 

This soil identification consists of very poorly drained mixed mineral and organic material that is 
covered with water most of the year. 

Rough Broken Land (Ry) 

This soil identification consists of well drained silty clay loam or clay loam glacial till, commonly on 
lake beds, riverbanks, and escarpments. 
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Photo 3 – C2 outlet 

 

 
Photo 5 –C1 outlet 
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Photo 4 – C2 inlet 

 

Photo 6 – C1A inlet 
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Photo 9 – C4 inlet 

 

 
Photo 11 –C5 outlet 
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Photo 12 – C6 outlet 
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Photo 22 – C11 inlet 

 

 

Photo 24 – C12A inlet 

 

 
Photo 21 – C11 outlet 
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Photo 25 – C12A outlet 



































































































 

Willow Creek Watershed Protection and Improvement Plan Sheboygan River Basin Partnership                     
Sheboygan County, Wisconsin    May 2011 
 

    

33 

 

 

 

 

 

 

 

 

 

ATTACHMENT D 



 
 
 

Green/Sustainable Infiltration Practices for New Development and Basin Retrofits 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

Bio‐swale

Bio‐swale 
With Detention

Apron Gallery
200 – 300 cu ft /Drive

Parking Lane Storage 
3,000 – 6,000 cu ft / Block

Example of Basin Storage Approach



 
 
 

Rain Garden Design Example 
 

 

 

 

Conceptual Stormwater Infiltration Design 
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