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2.4 Soils 
Soil development is the product of the interaction of parent material, topography, climate, organisms and 
time.  Understanding the types of soils that exist within a watershed and their characteristics can be useful 
in identifying areas that are prone to erosion, are likely to experience runoff, or can affect water quality in 
some other way.  Soils information can also be useful for identifying and prioritizing future restoration 
activities.   

In the Lake Michigan region the distribution of major soil types is closely related to the physiographic 
terrain of the region.  Clayey or loamy soils are typical of the Valparaiso Morainal Complex while sandy 
soils are more typical in the Lake Michigan Border.  In total there are 55 different soil series, the lowest 
category of the national soil classification system, found within the watershed.  However, five series 
account for nearly 56% of the watershed’s surface area (Figure 9). 

• Morley (17.4%) - this series consists of deep, well and moderately well drained soils on uplands.  
Permeability is slow and the soils are subject to erosion because of the clayey underlying 
materials.   

• Pewamo (13.4%) – this series consists of deep, very poorly drained in depressional areas on till 
plains, lake plains and moraines.  Permeability is slow and surface runoff is rapid to ponded.   

• Elliot (11%) – this series consists of deep, somewhat poorly drained soils on uplands that are 
nearly level.  Permeability is slow and the water table high during the spring.   

• Blount (7.1%) – this series consists of deep, somewhat poorly drained soils on upland till plains.  
Permeability is slow and the water table is high during the spring. 

• Milford (6.6%) – this series consists of deep, poorly drained soils in slack water or lacustrine areas.  
Permeability is slow and surface runoff is very slow or ponded.  The water table is at or near the 
surface during the spring.   

The following sections provide details about soil characteristics that influence runoff and water quality. 
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Figure 9  Dominant Soil Series 

2.4.1 Hydrologic Soil Groups 
Hydrologic soil groups are based on estimates of runoff potential.  Soils are assigned to one of four groups 
(A, B, C, and D)  or one of three dual classes (A/D, B/D, and C/D) according to the rate of water infiltration 
when the soils are not protected by vegetation, are thoroughly wet, and receive precipitation from long-
duration storms.  If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), then the first letter is 
for drained areas and the second is for undrained areas.   Only the soils that in their natural condition are 
in group D are assigned to dual classes.  The groups are defined as follows: 

• Group A: Soils having a high infiltration rate (low runoff potential) when thoroughly wet. These 
consist mainly of deep, well drained to excessively drained sands or gravelly sands. These soils have 
a high rate of water transmission. 

• Group B: Soils having a moderate infiltration rate when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or well drained soils that have moderately fine 
texture to moderately coarse texture. These soils have a moderate rate of water transmission. 
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• Group C: Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of soils 
having a layer that impedes the downward movement of water or soils of moderately fine texture 
or fine texture. These soils have a slow rate of water transmission. 

• Group D: Soils having a very slow infiltration rate (high runoff potential) when thoroughly wet. 
These consist chiefly of clays that have a high shrink-swell potential, soils that have a high water 
table, soils that have a claypan or clay layer at or near the surface, and soils that are shallow over 
nearly impervious material. These soils have a very slow rate of water transmission. 

Table 5 provides a summary of hydrologic soil group data for each subwatershed and the watershed as a 
whole while Figure 10 shows their locations.   Group C/D soils are the most common hydrologic soil group 
accounting for 43% of the watershed area.  In drained areas these soils are classified as Group C and have 
a slow infiltration rate when thoroughly wet.  In undrained areas they are classified as Group D and have a 
very slow infiltration rate (high runoff potential) when thoroughly wet.  The second most common 
hydrologic soil group within the watershed is Group C.   Areas either classified as Group C, C/D or D tend to 
strongly correspond with soil surface textures that are silty.  In general, silty soils also tend to be more 
erodible than sandy or clayey soils.  A wide band of Group A, A/D, and B soils is found in the northern 
portion of the watershed paralleling the Little Calumet River.   Soil surface texture in this area is typically 
sandy to loamy and less prone to erosion.   

Given the prevalence of Group C and C/D soils throughout the watershed, there is generally a moderate to 
high potential of runoff being generated during precipitation events.   Between 80-90% of the soils in the 
Headwaters Main Beaver Dam Ditch, Main Beaver Dam Ditch-Deep River and City of Merrillville-Turkey 
Creek subwatersheds have low or very low infiltration rates. 
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Headwaters 
Main Beaver 
Dam Ditch 

040400010501 12 0 959 8 95 1 331 3 3,386 29 6,737 58 0 0 189 2 

Main Beaver 
Dam Ditch-
Deep River 

040400010502 10 0 889 5 80 0 384 2 4,918 29 10,427 62 0 0 113 1 

Headwaters 
Turkey Creek 

040400010503 1,344 10 1,231 9 260 2 1,137 8 3,790 28 5,108 38 0 0 724 5 

Deer Creek-
Deep River 

040400010504 677 5 311 2 1,061 8 855 6 5,963 43 4,547 33 0 0 331 2 

City of 
Merrillville-
Turkey Creek 

040400010505 570 5 534 4 350 3 1,250 10 1,998 16 7,064 57 0 0 726 6 

Duck Creek 040400010506 386 4 216 2 646 6 3,138 31 1,788 18 3,830 38 0 0 136 1 
Lake George-
Deep River 

040400010507 364 3 108 1 514 5 1,826 16 2,647 24 4,669 42 0 0 953 9 

Little 
Calumet 
River-Deep 
River 

040400010508 3,345 28 3,067 25 87 1 1,201 10 82 1 2,922 24 0 0 1,444 12 

Willow 
Creek-Burns 
Ditch 

040400010509 3,605 27 2,409 18 38 0 685 5 491 4 3,764 28 0 0 2,413 18 

Watershed 
Total 

 10,313 9 9,724 8 3,132 3 10,808 9 25,063 22 49,067 43 0 0 7,031 6 

Table 5  Hydrodologic Soil Groups Data 
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Figure 10  Hydrological Soil Groups 

Given the prevalence of Group C and C/D soils throughout the watershed, there is generally a moderate to 
high potential of runoff being generated during precipitation events.   Between 80-90% of the soils in the 
Headwaters Main Beaver Dam Ditch, Main Beaver Dam Ditch-Deep River and City of Merrillville-Turkey 
Creek subwatersheds have low or very low infiltration rates. 

2.4.2 Highly Erodible Land 
Highly erodible land (HEL) is a classification used by the NRCS to identify land that is very susceptible to 
erosion for agricultural purposes.  To be eligible for USDA benefits, farmers that produce annually tilled 
agricultural commodity crops such as corn or soybeans must use an approved conservation system on all 
highly erodible land.   

Analysis of HEL soils within the watershed was done using a soils database query provided by the NRCS for 
Indiana.  Table 6 provides a summary of HEL soils data for each subwatershed and the watershed as a 
whole while Figure 11 shows their locations.  Overall, 53% of the soils in the watershed are classified as 
HEL.  A majority of HEL soils are located in the southern ¾’s of the watershed.  A wide band of soils 
classified as non-HEL runs southwest to northeast parallel to the Little Calumet River.   The Main Beaver 
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Dam Ditch-Deep River and Deer Creek-Deep River subwatersheds have the highest percentage of HEL soils.  
These subwatersheds also have two of the highest percentages of cultivated land within the watershed.  

Name HUC-12 Non-HEL 
(ac.) 

% HEL 
(ac.) 

% Not Rated 
(ac.) 

% 

Headwaters Main Beaver Dam Ditch 040400010501 4,124 35 7,396 63 191 2 
Main Beaver Dam Ditch-Deep River 040400010502 5,131 31 11,576 69 115 1 
Headwaters Turkey Creek 040400010503 5,942 44 6,928 51 718 5 
Deer Creek-Deep River 040400010504 2,993 22 10,421 76 333 2 
City of Merrillville-Turkey Creek 040400010505 5,029 40 6,737 54 727 6 
Duck Creek 040400010506 3,826 38 6,178 61 142 1 
Lake George-Deep River 040400010507 3,382 31 6,746 61 953 9 
Little Calumet River-Deep River 040400010508 8,588 71 2,310 19 1,237 10 
Willow Creek-Burns Ditch 040400010509 8,794 66 2,903 22 1,713 13 
Watershed Total  47,809 42 61,196 53 6,128 5 

Table 6  Highly Erodible Land Soils Data

 

Figure 11  Highly Erodible Land Soils 
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2.4.3 Hydric Soils 
Hydric soils are one of three characteristics used to identify wetlands.  These soils formed under conditions 
of saturation, flooding, or ponding long enough during the growing season to develop anaerobic (oxygen 
depleted) conditions in the upper part. These soils, under natural conditions, are either saturated or 
inundated long enough during the growing season to support the growth and reproduction of hydrophytic 
(water-loving) vegetation.  Areas where hydric soils are present but wetlands no longer exist can be useful 
in identifying potential wetland restoration opportunities.   

Table 7 provides a summary of hydric soils data for each subwatershed and the watershed as a whole 
while Figure 12 provides us with a sense of the approximate historic distribution and location of wetlands. 
In total there are approximately 37,233 acres of hydric soil within the watershed.   This represents about 
32% of the land area.  Hydric soils are relatively equally distributed throughout the watershed and its 
subwatersheds.  Many hydric soils can be found adjacent to tributaries.  Wetlands associated with streams 
store floodwaters by spreading water out over a large flat area. This temporary storage of water decreases 
runoff velocity, reduces flood peaks, and distributes storm flows over longer time periods, causing 
tributary and main channels to peak at different times (Carter).   

Name HUC-12 All 
Hydric 
(ac.) 

% Partially 
Hydric 
(ac.) 

% Not 
Hydric 
(ac.) 

% Unranked 
(ac.) 

% 

Headwaters Main 
Beaver Dam Ditch 

040400010501 4,540 39 0 0 7,146 61 24 0 

Main Beaver Dam 
Ditch-Deep River 

040400010502 5,665 34 0 0 11,137 66 21 0 

Headwaters 
Turkey Creek 

040400010503 4,922 36 0 0 8,236 61 430 3 

Deer Creek- Deep 
River 

040400010504 3,588 26 0 0 10,159 74 0 0 

City of Merrillville-
Turkey Creek 

040400010505 4,278 34 25 0 7,690 62 500 4 

Duck Creek 040400010506 2,781 27 0 0 7,282 72 82 1 
Lake George- Deep 
River 

040400010507 2,808 25 0 0 7,650 69 623 6 

Little Calumet 
River-Deep River 

040400010508 4,025 33 61 1 7,359 61 689 6 

Willow Creek-
Burns Ditch 

040400010509 4,626 34 24 0 8,038 60 721 5 

Watershed Total  37,233 32 111 0 74,698 65 3,091 3 
Table 7  Hydric Soils Data 
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Figure 12  Hydric Soil Rating 

2.4.4 Soils Drainage Class 
Soil drainage classes identify the natural drainage condition of the soil and refer to the frequency and 
duration of periods when the soil is free of saturation.   This information can be of value when trying to 
identify where field drain tiles may exist in agricultural lands or areas that might be prone to flooding.   

The rating classes are described as follows: 

• Excessively drained- Water is removed very rapidly. The occurrence of internal free water 
commonly is very rare or very deep. The soils are commonly coarse-textured and have very high 
hydraulic conductivity or are very shallow.   

• Somewhat excessively drained- Water is removed from the soil rapidly. Internal free water 
occurrence commonly is very rare or very deep. The soils are commonly coarse-textured and have 
high saturated hydraulic conductivity or are very shallow.   

• Well drained- Water is removed from the soil readily but not rapidly. Internal free water 
occurrence commonly is deep or very deep; annual duration is not specified. Water is available to 
plants throughout most of the growing season in humid regions. Wetness does not inhibit growth 
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of roots for significant periods during most growing seasons. The soils are mainly free of features 
that are related to wetness.   

• Moderately well drained- Water is removed from the soil somewhat slowly during some periods of 
the year. Internal free water occurrence commonly is moderately deep and transitory through 
permanent. The soils are wet for only a short time within the rooting depth during the growing 
season, but long enough that most mesophytic crops are affected. They commonly have a 
moderately low or lower saturated hydraulic conductivity in a layer within the upper 1 meter, 
periodically receive high rainfall, or both.  

• Somewhat poorly drained- Water is removed slowly so that the soil is wet at a shallow depth for 
significant periods during the growing season. The occurrence of internal free water commonly is 
shallow to moderately deep and transitory to permanent. Wetness markedly restricts the growth 
of mesophytic crops, unless artificial drainage is provided. The soils commonly have one or more of 
the following characteristics: low or very low saturated hydraulic conductivity, a high water table, 
additional water from seepage, or nearly continuous rainfall.   

• Poorly drained- Water is removed so slowly that the soil is wet at shallow depths periodically 
during the growing season or remains wet for long periods. The occurrence of internal free water is 
shallow or very shallow and common or persistent. Free water is commonly at or near the surface 
long enough during the growing season so that most mesophytic crops cannot be grown, unless the 
soil is artificially drained. The soil, however, is not continuously wet directly below plow-depth. 
Free water at shallow depth is usually present. This water table is commonly the result of low or 
very low saturated hydraulic conductivity of nearly continuous rainfall, or of a combination of 
these.   

• Very poorly drained- Water is removed from the soil so slowly that free water remains at or very 
near the ground surface during much of the growing season. The occurrence of internal free water 
is very shallow and persistent or permanent. Unless the soil is artificially drained, most mesophytic 
crops cannot be grown. The soils are commonly level or depressed and frequently ponded. If 
rainfall is high or nearly continuous, slope gradients may be greater.   

• Not rated- Soils have characteristics that show extreme variability from one location to another. 
Often these areas are urban land complexes or miscellaneous areas. An on-site investigation is 
required to determine soil conditions present at the site.   
 

Table 8 provides an overview of soil drainage class data for each subwatershed and the watershed as a 
whole while Figure 13 shows their locations.  A majority (61%) of the watershed’s soils are classified 
somewhere between somewhat poorly drained to very poorly drained.  In agricultural areas, the wetness 
of these soils markedly restricts the production of most crops unless artificial drainage is provided.  As 
referenced in the discussion about hydrologic soils groups, dual soil ratings are influenced by whether the 
soil is artificially drained or not.   

Subsurface drainage (i.e. field tiles) can reduce runoff potential and associated transport of phosphorus 
and pesticide to adjacent waterbodies.   However, nitrate flow from subsurface drains in agricultural areas 
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is one of the leading sources of nitrate loading to Midwest streams.  Subsurface drainage tiles create a 
direct pathway to carry nitrate from the bottom of the root zone to adjacent waterbodies because nitrate 
is mobile in soils and is carried by water moving through soils.  Nitrate concentration in tile drains can be 
as high as 10-40 mg/l (Fankenberger & Kladivko).    

 

Figure 13  Soil Drainage Class 
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Headwaters 
Main Beaver 
Dam Ditch 

040400010501 0 0 0 0 484 4 3,033 26 3,497 30 2,886 25 1,654 14 155 1 

Main Beaver 
Dam Ditch-
Deep River 

040400010502 7 0 2 0 186 1 4,830 29 6,035 36 3,454 21 2,211 13 95 1 

Headwaters 
Turkey Creek 

040400010503 860 6 72 1 788 6 4,052 30 2,574 19 3,734 27 1,188 9 327 2 

Deer Creek-
Deep River 

040400010504 395 3 48 0 1,480 11 5,783 42 2,203 16 1,505 11 2,084 15 247 2 

City of 
Merrillville-
Turkey Creek 

040400010505 475 4 8 0 898 7 2,038 16 4,598 37 2,946 24 1,332 11 198 2 

Duck Creek 040400010506 90 1 0 0 1,038 10 1,778 18 4,403 43 407 4 2,374 23 50 0 

Lake George-
Deep River 

040400010507 0 0 21 0 1,511 14 2,615 24 3,803 34 1,735 16 1,073 10 322 3 

Little 
Calumet 
River-Deep 
River 

040400010508 2,655 22 7 0 1,253 10 499 4 3,427 28 1,514 12 2,511 21 281 2 

Willow 
Creek-Burns 
Ditch 

040400010509 1,398 10 0 0 3,301 25 1,542 12 2,323 17 1,336 10 3,290 25 216 2 

Watershed 
Total 

 5,880 5 159 0 10,939 10 26,170 23 32,864 29 19,516 17 17,717 15 1,892 2 

Table 8  Drainage Class Data
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2.4.5 Septic System Soil Limitations 
Conventional onsite sewage disposal systems (a.k.a. septic systems), while common, are not suitable for all 
areas.  Among the limitations which might preclude installation of a conventional system are: high 
groundwater tables; shallow limiting layers of bedrock or fragipan; very slowly or rapidly permeable soils; 
topography; and lot size.   

Soil limitations within the watershed for conventional septic systems that use absorption fields for 
treatment are displayed in Figure 11.  Only that part of the soil between depths of 24 and 60 inches is 
evaluated. The ratings are based on the soil properties that affect absorption of the effluent, construction 
and maintenance of the system, and public health.  Figure 14 is a general reference of likely field 
conditions.  A soil scientist is necessary to determine actual site conditions which may vary greatly 
compared to what is shown in the figure.   The rating class terms include:  

• “Not rated”- Soils are highly disturbed such as in urban areas.   
• “Not limited”- Soils have features that are very favorable for the specified use. Good performance 

and very low maintenance can be expected.   
• "Somewhat limited" - Soils have features that are moderately favorable for the specified use. The 

limitations can be overcome or minimized by special planning, design, or installation. Fair 
performance and moderate maintenance can be expected.   

• "Very limited" - Soils have one or more features that are unfavorable for the specified use. The 
limitations generally cannot be overcome without major soil reclamation, special design, or 
expensive installation procedures. Poor performance and high maintenance can be expected.   

 
Slightly more than 92% of the watershed’s land area is rated as “very limited” for conventional systems 
that use absorption fields for treatment.  This rating indicates that there are significant challenges and 
costs to assure functionality of the system.  Furthermore poor performance and high maintenance can be 
expected which particularly problematic since there is no operation and maintenance program in place for 
existing systems within this region of Indiana. 
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Figure 14  Septic System Soil Limitation Rating 
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