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Current Watershed Description 
Watershed Boundaries 
The watershed consists of approximately 84,750 acres.  It extends from the west-central 
portion of Henry County into southeast Madison and northeast Hancock counties.  It then 
extends through the east central portion of Hancock County into northwest Shelby County.  The 
majority of the basin (79%) is located within Hancock County (Exhibit 6). 

Geology and Soils 
The bedrock geology of Indiana bedrock formed during the Paleozoic Era. The principal 
bedrock formations in the Sugar Creek Watershed are associated mainly with rocks of 
Silurian and Devonian age, and consist mainly of limestone and dolomites with some shale or 
argillaceous zones, whereas the Silurian material consists of limestone, dolomite, and much 
more argillaceous material than in the Devonian age rock (Uhl, 1975).  
 
The topography of Sugar Creek, which lies in the Tipton Till Plain physiographic unit, consists 
of a flat to slightly rolling plain.  Streams tend to have very low gradients, and lie only a few 
feet below the general land surface.  Extensive alteration of the drainage system has 
occurred via ditching and the installation of drainage tiles.  This has resulted in excellent land 
for agricultural production.  Some rolling and hummocky areas may be present and would be 
related to glacial activity.  Gradient throughout the Watershed ranges from 1,110 elevation 
to 750 elevation, or a change of 360 feet. 
 
Parent materials are the unconsolidated mass in which a soil forms. Sugar Creek lies in a 
portion of Indiana that has had extensive glacial activity with multiple advances and retreats 
of the ice sheets during the Pleistocene Epoch.  The materials laid down by glaciers in the 
Sugar Creek Watershed are mostly of local origin, but some materials might have originated 
as far away as Canada.  This deposited material of gravel, sand, silt, and clay was then 
reworked as the glaciers melted resulting in the aquifer systems being used today.  Sand and 
gravel deposits in the Sugar Creek valleys are extensive and have been excavated for use as 
construction materials.   
 
There are many different soil types throughout Indiana based on their unique characteristics 
(Exhibit 7; Table 7).  Many counties arrange these soil types by like characteristics into groups, 
or major soil associations.  A soil association is a geographic area consisting of landscapes on 
which soils are formed.  Soil associations are groups of soil types that generally share one or 
more common characteristics; such as parent material or drainage capability.  These soil 
associations provide general characteristics for the specific soil association, but should not be 
used at the decision making level.  The major soil associations in the Sugar Creek Watershed 
are listed in Table 8 along with their general characteristics, the percent of the county where 
they are found, and their use. 
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Table 7 Soil Survey Legends 
MU Symbol Map Unit Name Acres  MU Symbol Map Unit Name Acres 

HANCOCK COUNTY  HENRY COUNTY 
Br Brookston silty clay loam 20,058.66  CeB2 Celina silt loam, 1-6% slopes, eroded 913.23 
CrA Crosby silt loam, 0-3% slopes 27,845.23  CrA  Crosby silt loam, 0-3%slopes 2,726.94 
Ee Eel silt loam 1,263.78  Cy Cyclone silty clay loam 3,153.74 
Ge Genesee silt loam 225.64  EdA Eldean silt loam, 0-2% slopes 4.34 
Gp Pits, gravel 64.93  EdB2 Eldean silt loam, 2-6% slopes, eroded 5.63 
Ko Kokomo silty clay loam 465.89  Ge Genesee loam, occasionally flooded 6.73 
MaA Martinsville loam, 0-2% slopes 178.25  La Landes loam, rarely flooded 20.02 
MaB2 Martinsville loam, 2-6% slopes 107.06  LeB2 Losantville silt loam, 2-6% slopes, eroded 20.96 
MmA  Miami silt loam, 0-2% slopes 1,563.86  LeC2 Losantville silt loam, 6-12% slopes, eroded 11.12 
MmB2 Miami silt loam, 2-6% slopes 7,139.67  LhC3 Losantville clay loam, 6-12%, severely eroded 55.25 
MmC2 Miami silt loam, 6-12% slopes 577.79  MlA Miami silt loam, gravelly substratum, 0-2% slopes 13.12 
MmD2 Miami silt loam, 12-18% slopes 337.79  MlB2 Miami silt loam, gravelly substratum, 2-6% slopes, eroded 12.33 
MpC3 Miami complex, 6-12% slopes, severely eroded 908.83  MmB2 Miamian silt loam, 2-6% slopes, eroded 247.28 
MpD3 Miami complex, 12-18% slopes, severely eroded 103.10  Mx Millgrove loam 211.72 
Mr  Milford silty clay loam 304.97  Wb Washtenaw silt loam 17.55 
OcA  Ockley silt loam, 0-2% slopes 381.67   Henry County Total: 7,419.95 
OcB2  Ockley silt loam, 2-6% slopes, eroded 442.77    
OkC2 Ockley complex, 6-12% slopes, eroded 228.29   
Or Orthents 115.10     
Ps Palms muck 59.42     
Re Rensselaer silty clay loam 897.44     
Sh Shoals silt loam 1,412.79     
So Sloan silty clay loam 1,228.07     
We Westland clay loam 367.28     
Wh Whitaker loam 176.11     
 Hancock County Total: 66,454.38     

     
MADISON COUNTY  SHELBY COUNTY 

Bs Brookston silty clay loam 1,831.04  Br Brookston silty clay loam 1,029.54 
CnA Celina silt loam, 0-2% slopes 8.69  CrA Crosby silt loam, 0-2% slopes 2,203.64 
CnB2 Celina silt loam, 2-6% slopes, moderately eroded 100.60  CrB Crosby silt loam, 2-4% slopes 351.63 
CrA Crosby silt loam, 0-2% slopes 1,727.01  CsB Crosby-Miami silt loam, 0-6% slopes 171.30 
CrB2 Crosby silt loam, 2-6% slopes, moderately eroded 162.56  Ee Eel silt loam 65.43 
Es Eel silt loam 28.95  FoA  Fox loam, 0-2% slopes 21.14 
FoB2 Fox silt loam, 2-6% slopes, moderately eroded 5.71  FoB2 Fox loam, 2-6% slopes, eroded 3.32 
FoC2 Fox silt loam, 6-12% slopes, moderately eroded 2.02  FxB3  Fox clay loam, 2-6% slopes, severely eroded 20.96 
Kc Kokomo silty clay loam 18.27  FxC3 Fox clay loam, 6-12% slopes, severely eroded 10.14 
MnA Miami silt loam, 0-2% slopes 11.09  Ge Genesee loam 29.71 
MnB2 Miami silt loam, 2-6% slopes, moderately eroded 160.91  Gp Gravel pits 3.84 
MnC2 Miami silt loam, 6-12% slopes, moderately eroded 5.24  HeE Hennepin loam, 18-25% slopes 82.21 
MpB3 Miami soils, 2-6% slopes, severely eroded 4.23  HeF Hennepin loam, 25-50% slopes 100.35 
MpC3 Miami soils, 6-12% soils, severely eroded 10.52  MaA  Martinsville loam, 0-2% slopes 2.67 
Sl Sleeth silt loam 4.57  Me Medway silt loam 173.31 
Wd Westland silty clay loam 69.06  MlB2 Miami silt loam, 2-6% slopes eroded 618.04 

Madison County Total: 4,150.46  MlC2 Miami silt loam, 6-12% slopes, eroded 47.53 
    MlD2  Miami silt loam, 12-18% slopes 50.89 
    MmB3 Miami clay loam, 2-6% slopes, severely eroded 36.81 
    MmC3 Miami clay loam, 6-12% slopes, severely eroded 173.11 
    MmD3 Miami clay loam, 12-18% slopes, severely eroded 94.95 
    NnA  Nineveh loam, 0-2% slopes 102.00 
    NnB Nineveh loam, 2-6% slopes 4.06 
    OcA  Ockley loam, 0-2% slopes 30.96 
    Re  Rensselaer clay loam 11.10 
    Rt Ross silt loam 208.51 
    Sa  Saranac silty clay loam 12.50 
    Sh Shoals silt loam 627.83 
    Sm  Sleeth loam 24.50 
    Wc  Westland clay loam 134.72 
    We  Westland and Brookston loams, overwash 6.49 
    Wh Whitaker loam 16.40 
    Shelby County Total: 6,469.58 
    Grand Total: 84,494.37 
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Table 8 Major Soil Associations for Counties with Land in the Sugar Creek Watershed* 
Hancock County 

Soil 
Association Characteristics 

County 
Coverage Use 

Crosby-
Brookston 

Deep Somewhat poorly drained and 
very poorly drained nearly level silt 
loams and silty clay loams that 
formed in glacial till or in loamy 
sediment and underlying glacial till; 
on uplands 

73% 

When adequately drained, the soils are well suited to 
intensive row cropping, although wetness is a main 
limitation.  Crops grown include corn, soybeans and 
small grains.  Severe limitations for septic systems. 

Miami-
Crosby 

Deep, well drained and somewhat 
poorly drained, nearly level to 
strongly sloping silt loams and clay 
loams that formed in glacial till; on 
uplands 

17% 

Suitable for crop production if managed properly.  
Crops include corn, soybeans, small grain, and grasses 
and legumes for forage.  Well suited for livestock 
farming.  Moderate to severe limitations for septic 
systems. 

Ockley-
Sloan-Shoals 

Deep, well drained, somewhat poorly 
drained and very poorly drained, 
nearly level to moderately sloping silt 
loams and silty clay loams that 
formed in glacial outwash and 
alluvium;  on terraces, outwash plains 
and bottom lands 

10% 

Well suited to intensive cropping.  Erosion is a 
limitation on slopes, and wetness is also a limitation.  
Commonly used for corn, soybeans and small grain.  
Slight limitations for residential development.  Limited 
areas have severe limitations for this purpose due to 
flooding and high water tables. 

Henry County 

Crosby-
Cyclone-
Miamian 

Deep, nearly level and gently sloping, 
somewhat poorly drained, poorly 
drained and well drained, medium 
textured and moderately fine 
textured soils formed in loess or silty 
material and in the underlying loamy 
glacial till;  on till plains and moraines 

46% 

Used mainly for cultivated crops including corn, 
soybeans and small grain.  Some pasture, but 
overgrazing is a concern.  Wetness limits uses.  Poorly 
suited for septic systems. 

Miamian-
Losantville 

Deep, gently sloping to steep, well 
drained, medium textured and 
moderately fine textured soils formed 
in glacial till or in a thin mantle of 
loess and the underlying loamy 
glacial till;  on till plains and moraines 

29% 

Fairly well suited to cultivated crops.  Cleared hilly 
areas are suited to clay.  Overgrazing is a concern in 
areas.  Large portions of this association are wooded 
and include species such as walnut, white ash, sugar 
maple and black cherry.  Fairly to well suited for 
sanitary systems. 

Madison County 

Brookston-
Crosby 

Nearly level and gently sloping soils 
formed in medium-textured till on 
uplands 

61% 
Suitable for all crops commonly grown in the county.  
Artificial drainage is needed and a good program 
for fertilization. 

Miami-Celina 
Gently sloping to steep soils formed in 
medium-textured glacial drift on 
uplands 

8% 
Susceptible to erosion if cultivated.  Soils are acidic 
and often require the addition of lime.  Proper 
fertilization is recommended. 

Fox-Eel 

Nearly level to strongly sloping soils 
on terraces and flood plains 14% 

Level areas are suitable for crops.  Sloping soils must 
be well managed for crop production.  Periodic 
additions of lime and fertilizer may be needed for 
acceptable yields.  

Shelby County 

Crosby-
Brookstan 

Deep, somewhat poorly drained and 
very poorly drained, nearly level and 
gently sloping, medium-textured and 
moderately fine textured soils; on 
uplands 

61% 

Soils can be intensively cropped if properly drained 
and managed.  Corn and soybeans are the main crop, 
with some small grain and meadow.  This association 
has severe limitations for urban development or for 
septic systems. 

Genesee-
Ross-Shoals 

Deep, well-drained and somewhat 
poorly drained, nearly level, medium-
textured soils;  on flood plains 

8% 

Used mainly for crops (corn and soybeans).  Some 
areas are in trees and grasses. Severe limitations for 
urban development and septic systems.   

*Information taken from the Soil Conservation Service Soil Surveys for each county. 
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Septic Tank Suitability 
In rural areas, households often depend on septic tank absorption fields.  These waste 
treatment systems require soil characteristics and geology that allow gradual seepage of 
wastewater into the surrounding soils.  Seasonal high water tables, shallow compact till and 
coarse soils present limitations for septic systems.  While system design can often overcome 
these limitations (i.e. perimeter drains, mound systems or pressure distribution), sometimes the 
soil characteristics prove to be unsuitable for any type of traditional septic system.  
 
Heavy clay soils require larger (and therefore more expensive) absorption fields; while 
sandier, well-drained soils are often suitable for smaller, more affordable gravity-flow trench 
systems.   
 
The septic disposal system is considered failing when the system exhibits one or more of the 
following: 
1. The system refuses to accept sewage at the rate of design application thereby interfering 
with the normal use of plumbing fixtures 
2. Effluent discharge exceeds the absorptive capacity of the soil, resulting in ponding, 
seepage, or other discharge of the effluent to the ground surface or to surface waters 
3. Effluent is discharged from the system causing contamination of a potable water supply, 
ground water, or surface water. 
 
Prior to 1990, residential homes on 10 acres or more of land -- and at least 1,000 feet from 
a neighboring residence -- did not have to comply with any septic system regulations.  A new 
septic code in 1990 fixed this loophole but many of these homes still don’t have functioning 
septic systems.  The septic effluent from many of these older homes discharges into field tiles 
and eventually flows to open ditches.  Unfortunately, the high cost of septic repair (typically 
from $4,000 to $15,000) has been an impediment to modernization. 
 
Individual septic sites must be evaluated on a case-by-case basis to determine septic system 
suitability.  Systems for new construction cannot be placed in the 100-year flood plain and 
systems for existing homes must be above the 100-year flood elevation.   
 
Exhibit 8 is a map of soil classes related to septic suitability within the Watershed.  Soils 
labeled “very limited” indicate that the soil has at least one feature that is unfavorable for 
septic systems.  Approximately 95% of the Sugar Creek Watershed is mapped as “very 
limited” with regards to soils being suitable for septic systems. 
 
Approximately 5% of the soils within the Watershed are “not rated.”  These soils have not 
been assigned a rating class because it is not industry standard to install a septic system in 
these geographic locations.  Soils designated “not limited” were not found in the Sugar Creek 
Watershed.   
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Highly Erodible Soils 
Erosion is a natural process within stream ecosystems; however excessive erosion negatively 
impacts the health of the Watershed.  Erosion throughout the Watershed increases 
sedimentation of the streambeds which impacts the quality of habitat for fish and other 
organisms.  Erosion also impacts water quality as it increases nutrients and decreases water 
clarity.  As water flows over land and enters the stream as runoff it carries pollutants and 
other nutrients that are attached to the sediment.  Sediment suspended in the water blocks 
light needed by plants for photosynthesis and clogs respiratory surfaces of aquatic organisms.  
Highly erodible soils and potentially highly erodible soils in the Sugar Creek Watershed are 
mapped in Exhibit 9.  The data used to create Exhibit 9 was collected from the NRCS offices 
of Hancock, Henry, Madison, and Shelby counties.  A total of approximately 12,760 acres or 
15% of the Watershed is considered highly erodible or potentially highly erodible.   

Highly erodible soils are especially susceptible to the erosional forces of wind and water.  
Wind erosion is common in flat areas where vegetation is sparse or where soil is loose, dry, 
and finely granulated.  Wind erosion damages land and natural vegetation by removing 
productive top soil from one place and depositing it in another.  Rainfall within the Sugar 
Creek Watershed is moderately heavy with an annual average of 43.43 inches.  Heavy 
rainfall increases flow rates within streams as the volume and velocity of water moving 
through the stream channels increases.  Velocity of water also increases as streambank 
steepness increases.   

In areas with highly erodible soils special care must be taken to insure that land use practices 
do not result in severe wind or water erosion.  The soil types and acreages of highly erodible 
lands (HEL) in the Sugar Creek Watershed are listed by county in Table 9.  Although natural 
erosion cannot be prevented, the effects of runoff can be moderated so that it does not 
diminish the health of the Watershed.  The windshield survey identified eroded stream banks 
and sedimentation of streambeds as problems within the Sugar Creek Watershed.  Many Best 
Management Practices or BMPs have been designed for both urban and rural landscapes to 
address this problem. 
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Table 9 HEL and Potential HEL Soils Within Sugar Creek Watershed 
Soil Code Map Unit Name Acres 

HANCOCK COUNTY 
HELs/Potential HELs     
Gp Pits, gravel 64.93 
MmB2  Miami silt loam, 2-6% slopes 7,139.67 
MmC2 Miami silt loam, 6-12% slopes 577.79 
MmD2 Miami silt loam, 12-18% slopes 337.79 
MpC3  Miami complex, 6-12% slopes, severely eroded 908.83 
MpD3 Miami complex, 12-18% slopes, severely eroded 103.10 
OcB2 Ockley silt loam, 0-2% slopes 442.77 
OkC2 Ockley complex, 6-12% slopes, eroded 228.29 
  Total HELs/Potential HELs: 9,803.16 
     

HENRY COUNTY 
HELs/Potential HELs* 
CeB2 Celina silt loam, 1-6% slopes, eroded 913.23 
EdB2 Eldean silt loam, 2-6% slopes, eroded 5.63 
LeB2 Losantville silt loam, 2-6% slopes, eroded 20.96 
LeC2 Losantville silt loam, 6-12% slopes, eroded 11.12 
LhC3 Losantville clay loam, 6-12% slopes, severely eroded 55.25 
MlB2 Miami silt loam, gravelly substratum, 2-6% slopes, eroded 12.33 
MmB2 Miamian silt loam, 2-6% slopes, eroded 247.28 
  Total HELs/Potential HELs: 1,265.79 
   

MADISON COUNTY 
HELs/Potential HELs*   
CnB2 Celina silt loam, 2-6% slopes, moderately eroded 100.60 
CrB2 Crosby silt loam, 2-6% sloes, moderately eroded 162.56 
FoB2 Fox silt loam, 2-6%, moderately eroded 5.71 
FoC2 Fox silt loam, 6-12% slopes, moderately eroded 2.02 
MnB2 Miami silt loam, 2-6% slopes, moderately eroded 160.91 
MnC2 Miami silt loam, 6-12% slopes, moderately eroded 5.24 
MpB3 Miami soils, 2-6% slopes, severely eroded 4.23 
MpC3 Miami soils, 6-12% slopes, severely eroded 10.52 

 Total HELs/Potential HELs: 451.78 
   

SHELBY COUNTY 
HELs/Potential HELs* 
FoB2 Fox loam, 2-6% slopes, eroded 3.32 
FxB3 Fox clay loam, 2-6% slopes, severely eroded 20.96 
FxC3 Fox clay loam, 6-12% slopes, severely eroded 10.14 
HeE Hennepin loam, 18-25% slopes 82.21 
HeF Hennepin loam, 25-50% slopes 100.35 
MlB2 Miami silt loam, 2-6% slopes 618.04 
MlC2 Miami silt loam, 6-12% slopes 47.53 
MlD2 Miami silt loam, 12-18% slopes 50.89 
MmB3 Miami clay loam, 2-6% slopes, severely eroded 36.81 
MmC3 Miami clay loam, 6-12% slopes, severely eroded 173.11 
MmD3 Miami clay loam, 12-18% slopes, severely eroded 94.95 

 Total HELs/Potential HELs: 1,238.31 
     

Grand Total HELs/Potential HELs: 12,759.04 
* - HELs/Potential HELs were assumed based on USDA NRCS Map Unit Legend Soil Reports 12/1/06  
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Hydric Soils 
Soils that remain saturated or inundated with water for a sufficient length of time become 
hydric through a series of chemical, physical, and biological processes.  Once a soil takes on 
hydric characteristics, it retains those characteristics even after the soil is drained.  
Approximately 30,300 acres or 36% of the soils in the Sugar Creek Watershed are 
considered hydric (Exhibit 10; Table 10).  However, a large majority of these soils have been 
drained for either agricultural production or urban development and would no longer support 
a wetland.  The location of remaining hydric soils can be used to consider possible locations of 
wetland creation or enhancement.  Wetland creation involves many components in addition to 
soil type that must be considered before moving forward with wetland design and creation.    

 

Table 10 Hydric Soils Within Sugar Creek Watershed 

MU SYM    Map Unit Name Acres 

HANCOCK COUNTY 
Br    Brookston silty clay loam 20,058.66 
Ko Kokomo silty clay loam 465.89 
Mr Milford silty clay loam 304.97 
Ps Palms muck 59.42 
Re Rensselaer silty clay loam 897.44 
So Sloan silty clay loam 1,228.07 
We Westland clay loam 367.28 

Hancock County Total: 23,381.74 

HENRY COUNTY 
Cy Cyclone silty clay loam 3,153.74 
Mx Millgrove loam 211.72 
Wb Washtenaw silt loam 17.55 

Henry County Total: 3,383.02 

MADISON COUNTY 
Bs Brookston silty clay loam 1,831.04 
Kc Kokomo silty clay loam 18.27 

Wd Westland silty clay loam 69.06 
 Madison County Total: 1,918.37 

SHELBY COUNTY 
Br Brookston silty clay loam 1,029.54 
Me Medway silt loam 173.31 
Re Rensselaer clay loam 11.10 
Sa Saranac silty clay loam 12.50 
Wc Westland clay loam 134.72 
We Westland and Brookston loams, overwash 6.49 

Shelby County Total: 1,367.65 

Grand Total: 30,050.78 
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Wetlands 

Wetlands are a valuable resource not only for the habitat they create but for the water 
filtration they provide within a watershed.  Wetland classifications are based on attributes 
which can be measured and when combined, help to define the nature of a specific wetland 
and distinguish it from others.  The three wetland classifications within the Sugar Creek 
Watershed include lacustrine, palustrine, and riverine.  There are 1,667 acres (2%) of 
wetlands scattered throughout the Sugar Creek Watershed.  Among the three wetland 
classification 100 acres are considered lacustrine, 1,555 acres are palustrine, and 12 acres 
are riverine (Exhibit 11, Table 11).   
 
Lacustrine wetlands are associated with lakes and are characterized by a lack of trees and a 
dominance of emergent and submersed aquatic vegetation.  Lacustrine wetlands typically 
extend from the shoreline to depths of 6.5 feet or until emergent vegetation no longer 
persists.  Lacustrine wetlands are important in removing sediment and nutrients as well as 
providing habitat for fish and macroinvertebrates which are a vital food source within a lake 
ecosystem.  Palustrine wetlands are related to marshes, swamps and bogs.  Palustrine habitats 
are wetlands dominated by trees, shrubs, persistent emergents, and emergent mosses or 
lichens.  Palustrine habitats have structural features that provide feeding, breeding, nesting, 
over wintering and migration habitat for wildlife in addition to their natural filtration 
properties.  Riverine wetlands occur in floodplains and riparian corridors in association with 
stream channels.  Riverine wetlands are directly affected by streamflow including overbank 
and backwater conditions.  Riverine wetlands are very important in sediment retention as well 
as pollutant removal.   
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Table 11 National Wetland Inventory: Wetlands Within Sugar Creek Watershed 
Attribute Wetland Habitat Classification Acres 

LACUSTRINE 
L1UBHH Limnetic, unconsolidated bottom, permanently flooded, diked/impounded 74.05 
L1UBHX Limnetic, unconsolidated bottom, permanently flooded, excavated 25.72 

Lacustrine Total 99.77 
PALUSTRINE 

PEM/FO1F Emergent/Forested, broad leaved deciduous, seasonally flooded/saturated 9.08 
PEM/SS1C Emergent/Scrub-shrub, broad leaved deciduous, seasonally flooded 10.57 
PEMA  Emergent, irregularly exposed, temporarily flooded 43.92 
PEMAD Emergent, temporarily flooded, partially drained/ditched 4.58 
PEMC  Emergent, seasonally flooded 36.21 
PEMCH  Emergent, seasonally flooded, diked/impounded 0.71 
PEMCX  Emergent, seasonally flooded excavated 0.40 
PEMF  Emergent, semipermanently flooded 9.21 
PFO1/EMA Forested, broad-leaved deciduous/Emergent, temporarily flooded 6.82 
PFO1/EMC Forested, broad-leaved deciduous/Emergent, seasonally flooded 1.63 
PFO1A  Forested, broad-leaved deciduous, temporarily flooded 1,241.43 
PFO1C Forested, broad-leaved deciduous, seasonally flooded 33.56 
PSS1/EMA  Scrub-shrub, broad-leaved deciduous/Emergent, temporarily flooded 0.25 
PSS1/EMF Scrub-shrub, broad-leaved deciduous/Emergent, semipermanently flooded 0.42 
PSS1A  Scrub-shrub, broad-leaved deciduous, temporarily flooded 3.27 
PSS1C Scrub-shrub, broad-leaved deciduous, seasonally flooded 2.78 
PSS1F Scrub-shrub, broad-leaved deciduous, semipermanently flooded 4.43 
PUB/ABG Unconsolidated bottom/Aquatic bed, intermittently exposed 1.96 
PUB/SS1F Unconsolidated bottom/Scrub-shrub, broad-leaved deciduous, semipermanently flooded 0.26 
PUBF Unconsolidated bottom, semipermanently flooded 2.58 
PUBFX Unconsolidated bottom, semipermanently flooded, excavated 1.51 
PUBG Unconsolidated bottom, intermittently exposed 6.10 
PUBGH Unconsolidated bottom, intermittently exposed, diked/impounded 28.14 
PUBGX Unconsolidated bottom, intermittently exposed, excavated 105.32 
PUBH Unconsolidated bottom, permanently flooded 0.27 

Palustrine Total 1,555.41 
RIVERINE 

R2UBH Lower perennial, unconsolidated bottom, permanently flooded 7.34 
R2USC  Lower perennial, unconsolidated shore, seasonally flooded 4.65 

Riverine Total 11.99 
Grand Total 1,667.17 
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Wetlands provide numerous valuable functions that are necessary for the health of a 
watershed.  They play a critical role in protecting and moderating water quality.  Water 
quality is improved through a combination of filtering and stabilizing processes.  Wetland 
vegetation adjacent to waterways help to stabilize slopes and prevent mass wasting, thus 
reducing the sediment load within the river system.  An unprotected streambank can easily 
erode, which results in an increase of sediment and nutrients entering the water.  Additionally, 
wetland vegetation removes pollutants through the natural filtration that occurs, or by 
absorption and assimilation.  This effective treatment of nutrients and physical stabilization 
leads to an increase in overall water quality to downstream reaches.  
 
In addition, wetlands have the ability to increase storm water detention capacity, increase 
storm water attenuation, and moderate low flows.  These benefits help to reduce flooding and 
reduce erosion.  Wetlands also facilitate groundwater recharge by allowing water to seep 
slowly into the ground, thus replenishing underlying aquifers.  This groundwater recharge is 
also valuable to wildlife during the summer months when precipitation is low and the base 
flow of the river draws on the surrounding groundwater table.  

 
Although wetlands occupy a small percentage of the surrounding landscape, these areas 
typically contain large percentages of wildlife and produce more flora and fauna per acre 
than any other ecosystem.  As a result of this high diversity, wetlands provide many 
recreational opportunities, such as fishing, hunting, boating, hiking and bird watching.  Many 
of these recreational activities are available in the wetland areas within the Sugar Creek 
Watershed.  However, wetlands within this watershed have experienced degradation as a 
result of urbanization and development.  Development projects that have wetlands present or 
adjacent to the property are applying for and receiving Section 404 of the Clean Water Act 
permits to fill and develop wetlands.  This practice reduces the amount of wetland acreage in 
the Watershed.  The U.S. Army Corps of Engineers (ACOE), Louisville District, was contacted to 
coordinate an approximate acreage of wetland impact within the Sugar Creek Watershed 
within the last ten years.  The ACOE stated that in order to generate this number all approved 
permit applications in the last ten years would need to be reviewed for the Watershed.  The 
ACOE indicated that they do not have the time to calculate this acreage number. 
 
Isolated and adjacent wetlands are regulated through IDEM and ACOE, respectively.  
Although wetlands are typically avoided during the development phase of properties, permits 
have been given to fill wetlands that cannot be avoided.  Some isolated wetlands are being 
converted to detention/retention basins in new residential developments.  Other types of 
mitigation occur within the Sugar Creek Watershed.  Some development and agency permits 
require on-site mitigation, which includes the creation of wetlands and natural areas on the 
same piece of land where wetland impacts occur.  Some development projects that impact 
wetlands are allowed to mitigate for wetland impacts at an approved off-site wetland 
mitigation bank facility.  In this case, the wetland impacts are offset through the purchase of 
wetland mitigation credits at an approved wetland mitigation bank.  The Indiana Department 
of Transportation (INDOT) requires impacts to wetlands associated with roadway 
improvements to be mitigated for in the same watershed.  Stream enhancement and stream 
mitigation are some of the options that INDOT offers to offset wetland/stream impacts. 
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Regulatory Floodplain 
 
Flooding is one of the most common hazards in the United States.  Floods can occur on a local 
level, or can affect entire river basins.  The Federal Emergency Management Agency (FEMA) 
has developed Flood Insurance Rate Maps (FIRMs) for many parts of the country in order for 
individuals and governments to assess the risk of flooding in specific areas.  These maps also 
indicate what insurance rates property owners may need to pay to develop property in these 
areas.  The current FIRM panels for the Sugar Creek Watershed are shown on Exhibit 12.  

There are three flood hazard areas identified within the Watershed.  Zone A, which is defined 
as an area inundated by 100-year flooding for which no base flood elevations (BFEs) have 
been established, comprises 3,961 acres (4.67% of the Watershed).  In this zone there is a 
1% chance of annual flooding, and a 26% chance that the area will be inundated at 
sometime during the life of a 30-year mortgage.  Zone AE, which is defined as an area 
inundated by 100-year flooding for which BFEs have been determined, comprises 4,301 acres 
(5.01% of the Watershed).  Chance of flooding in Zone AE is the same as in Zone A.  
However, Zone A floodplain boundaries are based off of approximate methods, and Zone AE 
floodplain boundaries are based off of detailed hydrologic and hydraulic analyses, 
establishing BFEs and making the delineation more accurate.    Zone X, which is defined as an 
area that is either determined to be outside the 100-year floodplain but within the 500-year 
floodplain (0.2% chance of annual flooding) or have a 1% chance of sheet flow flooding 
where the average depths are less then 1 foot, comprises only 722 acres (0.85% of the 
Watershed).  These areas are considered to have a moderate or minimal risk of flooding, and 
the purchase of flood insurance is available but not required.   

Identifying the location of floodplain areas within the Sugar Creek Watershed allows for 
targeted areas for floodplain management.  Floodplain management is the operation of a 
community program of corrective and preventative measures for reducing flood damage. 
These measures take a variety of forms and generally include requirements for zoning, and 
special-purpose floodplain ordinances.  In addition to stormwater runoff, flooding can 
negatively affect water quality as large volumes of water transport contaminants into water 
bodies and also overload storm and wastewater systems.  Nonpoint source (NPS) pollution, 
unlike pollution from industrial and sewage treatment plants, comes from many diffuse sources.  
NPS pollution is caused by rainfall or snowmelt moving over and through the ground and 
ultimately increases during periods of flooding.  As the runoff moves, it picks up and carries 
away natural and human-made pollutants, finally depositing them into lakes, rivers, and 
streams. These pollutants include: 

• Nutrients from the application of excess fertilizers, herbicides, and insecticides from 
agricultural lands and residential areas; 

• Toxic chemicals such as oil and grease from urban runoff and energy production; 

• Sediment from improperly managed construction sites, crop and forest lands, and 
eroding streambanks; 

• E.coli from livestock access to waterways, runoff of pet wastes, and faulty septic 
systems. 
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Location of Regulated Drains within the Sugar Creek Watershed 
Regulated drains consist of creeks, ditches, tiles (underground pipe systems), and other 
structures intended to move run-off water.  Regulated drains are under the jurisdiction of the 
local county drainage board or the County Surveyor’s office.  Regulated drains are common 
throughout Hancock County and are mainly tiles and open ditches (Exhibit 13).   
 
Regulated drains are typically maintained by the County Surveyors office.  This maintenance 
includes dredging with large construction equipment, removal of debris, and management of 
vegetation both within the regulated drains and within the riparian zone associated with the 
drains.  Based on the unpredictable maintenance schedule of regulated drains within the 
Watershed, it is difficult to assign a priority rating to these areas for potential improvement 
of wildlife habitat, water quality improvement measures, and erosion control measures within 
the Sugar Creek Watershed.  
 
Future potential BMPs within regulated drains in the Sugar Creek Watershed should be 
evaluated prior to implementation.  If regulated drains are considered for BMP measures, the 
steering committee should contact the local County Surveyors offices of Hancock, Henry, 
Madison, and Shelby counties because the mapped locations of regulated drains change 
frequently.   
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Impervious Surfaces within the Sugar Creek Watershed 
 
Impervious surfaces are mainly constructed surfaces such as rooftops, sidewalks, roads, and 
parking lots that are covered by impenetrable materials such as asphalt, concrete, brick, and 
stone.  These materials seal surfaces, repel water and prevent water from infiltrating soils. 
Soils compacted by urban development are also highly impervious.  Impervious surfaces 
increase as land use changes within the Watershed to more urban development.  Most of the 
impervious surfaces within the Sugar Creek Watershed are the result of urbanization (Exhibit 
14).  Greenfield, Spring Lake and New Palestine had the most impervious surface within the 
Watershed.  Land development is related to impervious surfaces as native vegetation is 
replaced by impervious surfaces.  Vegetation reduces the amount of surface runoff by 
intercepting rainfall and through evapotranspiration processes.  Construction efforts can also 
lead to impervious surfaces as soil becomes compacted by heavy equipment and grading 
efforts.  When soil is compacted it destroys the soil structure by decreasing the large pore 
space that is used to hold water.  Undeveloped open land is able to infiltrate rainfall into the 
ground, and ponded runoff is stored in numerous natural depressions in the landscape.   
 
Many types of pollutants accumulate over impervious urban surfaces.  These pollutants are 
subsequently washed into water bodies during, and immediately following, storm events, 
severely degrading water quality and harming aquatic life.  The temperatures of stormwater 
runoff during summer months can be dramatically increased via heat conduction from 
impervious surfaces.  These forms of water pollution, which arise over broad land areas, are 
known as nonpoint source pollution, with pollutants being conveyed to water bodies through 
overland flow rather than by pipes, ditches, or conduits issuing from factories or sewage 
treatment plants.  This type of pollution is linked to land-use activities, and its severity is a 
function of land-use type and intensity, including the amounts of impervious surface and the 
frequency and magnitude of storm events. 
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051202040401 Sugar Creek - Pee Dee Ditch 13,257 356
051202040402 Sugar Creek - Marsh and Trees Ditch 15,541 255
051202040403 Sugar Creek - Barrett Ditch 14,091 760
051202040404 Little Sugar Creek - Wilson Ditch 20,290 1,199
051202040405 Sugar Creek - Boyd Ditch 21,571 1,545
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Threatened and Endangered Species 
The Indiana Department of Natural Resources Division of Nature Preserves was contacted to 
provide any Indiana Natural Heritage Data or related records for all listed threatened, 
endangered or rare species, high quality natural communities or natural areas documented 
within the Sugar Creek Watershed.  Their response indicated that the Sugar Creek 
Watershed is home to seven Species of Special Concern to Indiana, five State Endangered 
Species, and one Federally Endangered Species (Table 12).  These listed species are mostly 
centered on the unique surface water resource that is Sugar Creek. 
 
Six of the seven Species of Special Concern are Mollusks which live in Sugar Creek and its 
tributaries.  They include the Slippershell Mussel, Kidneyshell, Purple Lilliput, Lilliput, Little 
Spectaclecase and the Wavyrayed Lampmussel.  Two of the five State Endangered Species 
are Mollusks as well and include the Snuffbox and Clubshell.  The Clubshell is also listed as 
Federally Endangered. The final Species of Special Concern, although not a mussel, may still 
commonly be found in areas along the stream is the Least Weasel.  This species is considered 
the smallest living mammalian carnivore and often frequents marshy areas, although it is at 
home in grassy and brushy fields as well.  The State Endangered Black-crowned Night-heron 
has also been known to feed along Sugar Creek and its tributaries.  Two other State 
Endangered Species in the Watershed are not reliant on the river, but utilize other habitats 
available in the Sugar Creek Watershed.  The Upland Sandpiper is a “shore bird” of 
grasslands and prairie, and the Loggerhead Shrike prefers short grasses interspersed with 
spiny shrubs and trees. 
 

Table 12  Threatened and Endangered Animal Species 
Type Common Name State Status Federal Status 
Mussel Slippershell mussel Special Concern   
Mussel Kidneyshell Special Concern   
Mussel Purple lilliput Special Concern   
Mussel Lilliput Special Concern   
Mussel Little spectaclecase Special Concern   
Mussel Wavyrayed lampmussel Special Concern   
Mammal Least weasel Special Concern   
Mammal North American river otter Special Concern   
Mussel Snuffbox Endangered   
Mussel Clubshell Endangered Endangered 
Bird Black-crowned night heron Endangered   
Bird Upland sandpiper Endangered   
Bird Loggerhead shrike Endangered   
 




