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2.6 Land Cover & Land Use 
Land cover and land use within a watershed can have a profound impact on both water quality and 
habitat.  Natural land cover types such as forest, wetland, and grassland help protect water quality and 
aquatic habitats by filtering pollutants from runoff, maintaining hydrologic functions, and supporting fish 
and wildlife needs.  Alteration of natural land cover for human use almost inevitably leads to increased 
runoff which can carry associated pollutants to nearby waterbodies.  The pollutants generated are 
dependent on the land uses within the given drainage area.  Some of the common pollutants generated in 
urbanized areas include excess nutrients, sediment, metals, pathogens, and toxins.  In agricultural areas 
common pollutants can include excess nutrients, sediment, pathogens, herbicides and pesticides.   For this 
reason having an understanding of what land uses are present in a watershed can help determine what 
factors may be contributing to water quality problems and potential sources. 

A review of the most recent land cover data available (2010) shows that developed land overall is the most 
prominent land cover type within the watershed followed by agriculture (Figure 25, Figure 26 and Table 14).  
However, distinct differences in land cover can be observed at the subwatershed scale.  Subwatersheds 
located in the southeastern portion of the watershed including Main Beaver Dam Ditch-Deep River (HUC 
040400010502), Deer Creek-Deep River (HUC 040400010504), and Duck Creek (HUC 040400010506) are 
predominately agricultural (46-51% by land area).   The Headwaters Main Beaver Dam Ditch (HUC 
040400010501), Headwaters Turkey Creek (HUC 040400010503), City of Merrillville-Turkey Creek 
(HUC040400010505), Little Calumet River-Deep River (HUC 040400010508), and Willow Creek- Burns Ditch 
(HUC 040400010509) subwatersheds are predominately developed (44-71% by land area).  The remaining 
subwatersheds are more balanced in the percent distribution of agricultural and developed land uses. 

Natural land cover (forest, grassland, scrub/shrub, water and wetland) accounts for 27% of the 
watershed’s land area.   The Deer Creek-Deep River (HUC 040400010504) subwatershed has the highest 
percentage of natural land cover in the watershed at 37%.  Forestland covers approximately 9% of the 
watershed with subwatershed coverage ranging between 7-14%.  Grassland covers 6% of the watershed 
with subwatershed coverage ranging from 5-9%.  Wetland covers 8% of the watershed with subwatershed 
coverage ranging from 5-9%.   
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Figure 25  Land Cover by Subwatershed 
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Figure 26   Land Cover (2010)  
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Headwaters 
Main Beaver 
Dam Ditch 

040400010501 
3,072 26 17 0 5,131 44 1,336 11 617 5 415 4 88 1 1,034 9 

Main Beaver 
Dam Ditch-
Deep River 

040400010502 
7,690 46 19 0 5,874 35 1,038 6 916 5 390 2 57 0 837 5 

Headwaters 
Turkey Creek 

040400010503 2,133 16 19 0 7,545 55 1,445 11 728 5 568 4 127 1 1,031 8 

Deer Creek-
Deep River 

040400010504 5,994 44 53 0 2,675 19 1,891 14 1,060 8 807 6 124 1 1,141 8 

City of 
Merrillville-
Turkey Creek 

040400010505 
1,485 12 11 0 7,924 63 1,063 9 693 6 285 2 125 1 905 7 

Duck Creek 040400010506 5,121 51 35 0 2,344 23 995 10 653 6 262 3 32 0 693 7 
Lake George-
Deep River 

040400010507 3,235 29 103 1 3,859 35 1,223 11 1,047 9 377 3 223 2 1,015 9 

Little 
Calumet 
River-Deep 
River 

040400010508 

750 6 4 0 8,664 71 812 7 308 3 406 3 152 1 1,055 9 

Willow 
Creek-Burns 
Ditch 

040400010509 
2,619 20 10 0 7,538 56 1,087 8 388 3 441 3 129 1 1,188 9 

Watershed 
Total 

 32,100 28 270 0 51,555 45 10,891 9 6,411 6 3,950 3 1,058 1 8,899 8 

Table 14  Land Cover Data (2010)
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2.6.1 Agricultural Lands 
Agriculture remains a prominent land use within portions of the watershed.  In 2010, approximately 
32,100 acres (28%) of land was devoted to agricultural production.  Cultivated land accounted for 81% of 
agricultural use with corn and soybeans being the predominant crops.   Pasture/hay accounted for the 
remaining 19%.  The percentage of agricultural land cover for each subwatershed is presented in Table 14.   

2.6.1.1 Cropland Conservation Tillage Practices 
In cultivated areas, tillage practices can have a major effect on water quality.  Conventional tillage leaves 
the soil surface bare and loosens soils particles making them susceptible to wind and water erosion.  
Conservation tillage reduces erosion by leaving at least 30% of the soil surface covered with crop residue 
after planting.  Residues protect the soil surface from the impact of raindrops and act like a dam to slow 
water movement. Rainfall stays in the crop field allowing the soil to absorb it. With conservation tillage 
less soil and water leave a field.  

Tillage System Definitions 
• “No-till” - any direct seeding system, including site preparation, with minimal soil disturbance. 
• “Mulch-till” - any tillage system leaving 30% - 75% residue cover after planting, excluding no-till. 
• “Reduced-till” - any tillage system leaving 16% - 30% residue cover after planting. 
• “Conventional-till”  - any tillage system leaving less than 15% residue cover after planting 
• “Conservation Tillage” - any system that leaves at least 30% residue cover after planting is 

considered to be conservation tillage. 

While no watershed scale data currently exists for conservation tillage practice use, countywide data is 
available from the Indiana State Department of Agriculture.  Cropland tillage data for 2004-2013 is 
displayed in Figure 27.  The data shows that the use of conservation tillage practices is much more common 
with soybeans than corn.   
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Figure 27  Conservation Tillage Data 
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2.6.1.2 Confined Feeding Operation Facilities 
Indiana’s Confined Feeding Control Law (IC-13-18-10) defines a confined feeding operation (CFO) as any 
animal feeding operation engaged in the confined feeding of at least 300 cattle, or 500 horses, or 600 
swine or sheep, or 30,000 poultry.  A concentrated animal feeding operation (CAFO) is a larger scale 
confined feeding operation.    Approval must be received from IDEM before starting construction of a CFO, 
or expanding to increase animal population or manure storage capacity.   

As of July 1, 2012, the Confined Feeding Program has two types of approvals: 

1. CFOs or CAFO-sized CFOs that do not discharge manure or pollutant-bearing water need a CFO 
Approval under 327 IAC 19 [PDF].  There are slightly different requirements for a CFO versus a 
CAFO. 

2. CFOs and CAFO-sized CFOs that discharge manure or pollutant-bearing water to waters of the 
state must have a NPDES CAFO Individual Permit under 327 IAC 15-16 [PDF]. The CAFO rule 
incorporates by reference the federal NPDES CAFO regulations. 

The purpose of the confined feeding program is to help producers construct and operate CFOs in a manner 
that protects human health and the environment. The main environmental and public health concern with 
CFOs is manure and pollutant-bearing water contaminating surface and ground water resources. The 
program has three main areas of focus to protect these resources: 

1. Design, construction, and capacity requirements for confinement buildings, manure storage 
structures, and other waste management structures.  

2. Operation and maintenance requirements including self-inspections, record keeping, and spill 
response. 

3. Land application requirements including setbacks, application at agronomic rates, and avoiding 
weather conditions that could lead to contaminated runoff. 

A review of CFO facility data showed one facility located in the Main Beaver Dam Ditch-Deep River 
subwatershed.  IDEM records indicate that the facility houses dairy cattle and that manure is managed in 
an earthen waste treatment lagoon system and dry manure storage shed.  Land application of waste is 
periodically applied to 200 acres of cropland.   In May of 2011 the facility was granted a “Request for 
Approval Voidance” by IDEM since they no longer operated as a CFO having less than 300 cattle.  The 
facility is still required to meet spill rule requirements and therefore cannot discharge any manure.   

2.6.1.3 Agricultural Animals 
The table below presents the approximate types and numbers of agricultural animals located in the 
watershed and its subwatersheds.  This data was obtained by querying the EPA’s STEPL Data Server which 
used data gathered from the USDA 2007 Census of Agriculture.  Animal wastes can be a potential source of 
nutrient and pathogen loading to adjacent waterbodies if appropriate pollution prevention practices are 
not implemented.  Additionally unrestricted livestock access to streams can lead to streambank erosion 
and sedimentation. 

May 9, 2014 
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Name HUC-12 Beef 
Cattle 

Dairy 
Cattle 

Swine 
(Hog) Sheep Horse Chicken Turkey Duck 

Headwaters Main 
Beaver Dam Ditch 40400010501 19 50 0 5 36 12 0 12 

Main Beaver Dam 
Ditch-Deep River 40400010502 27 72 0 8 54 20 0 14 

Headwaters Turkey 
Creek 40400010503 22 57 0 8 44 15 0 13 

Deer Creek-Deep River 40400010504 25 42 200 9 36 10 0 6 
City of Merrillville-
Turkey Creek 40400010505 21 53 0 8 39 13 0 12 

Duck Creek 40400010506 29 20 324 13 25 9 0 2 
Lake George-Deep River 40400010507 17 44 17 4 32 12 0 9 
Little Calumet River-
Deep River 40400010508 23 45 86 8 36 13 0 10 

Willow Creek-Burns 
Ditch 40400010509 36 29 427 19 37 16 1 6 

Watershed Total  219 412 1054 82 339 120 1 84 
Table 15  Agricultural Animals 

2.6.2 Developed Lands 
In 2010, approximately 51,555 acres (45%) of land in the watershed was developed.   This includes low, 
medium, high intensity development as well as developed open space.  The percentage of developed land 
cover for each subwatershed is presented in Table 14.   

Poor development practices and planning can have detrimental impacts to streams.  The following table, 
adapted from the Ohio DNR Division of Soil & Water Resources, shows some of the impacts that can occur 
to stream hydrology, geomorphology, water quality, habitat and ecology. 

Changes in Hydrology Changes in Geomorphology 
• increase in magnitude and frequency of severe 

floods  
• increased frequency of erosive bankfull floods  
• increase in annual volume of surface runoff  
• more rapid stream velocities  
• decrease in dry weather stream baseflow 

• stream channel widening and down-cutting  
• increased streambank erosion  
• shifting bars of course-grained sediments  
• elimination of pool\riffle structure  
• imbedding of stream sediments 

Changes in Water Quality Changes in Aquatic & Terrestrial Habitat and 
Ecology 

• sedimentation 
• nutrient enrichment  
• bacterial contamination during dry and wet 

weather  
• higher toxic levels, trace metals, and 

hydrocarbons  
• increased water temperatures  
• trash\debris jams 

• shift from external to internal stream 
energy production  

• reduction in diversity of aquatic and 
terrestrial species  

• destruction of wetlands, riparian buffers, 
and springs 

Table 16  Development Impacts on Streams 
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2.6.2.1 Population Growth & Density 
Over the past 30 years development in the region of Northwest Indiana has been expanding southward.  In 
the 2040 Comprehensive Regional Plan for Northwest Indiana, NIRPC showed a decreasing trend in urban 
core community populations with populations shifting towards the suburbs and unincorporated areas to 
the south.  Table 17 shows population change between 1980 and 2010 for the municipalities located within 
the watershed.  Several municipalities are showing a positive trend in population growth.   Between 1980 
and 2010 the population of Crown Point increased by nearly 11,000 people.  Winfield’s population 
increased from 0 to 4,383 over this same time period. According to NIRPC, new housing units were built at 
a pace of more than double that of population growth in the region between 1990 and 2009.  This means 
more land is being consumed for development than needed for housing with surplus housing being vacant.  
Population density based on 2010 census block data is displayed in Figure 28. 

Community Population Change by Decade % Change by Decade 
 1980 1990 2000 2010 1980-

1990 
1990-
2000 

2000-
2010 

1980-
1990 

1990-
2000 

2000-
2010 

Cedar Lake 8,754 8,885 9,279 11,560 131 394 2,281 0.015 0.044 0.246 
Crown Point 16,455 17,728 19,806 27,317 1,273 2,078 7,511 0.077 0.117 0.379 
Gary 151,953 116,646 102,746 80,294 -35,307 -13,900 -22452 -0.232 -0.119 -0.219 
Griffith 17,026 17,914 17,334 16,893 888 -580 -441 0.052 -0.032 -0.025 
Hobart 22,987 24,440 25,363 29,059 1,453 923 3,696 0.063 0.038 0.146 
Lake Station 15,083 13,899 13,948 12,572 -1,184 49 -1,376 -0.078 0.004 -0.099 
Lakes of the 
Four Seasons NA NA NA NA NA NA NA NA NA NA 

Merrillville 27,677 27,257 30,560 35,246 -420 3,303 4,686 -0.015 0.121 0.153 
New Chicago 2,585 2,066 2,063 2,035 -519 -3 -28 -0.201 -0.001 -0.014 
Ogden Dunes 1,489 1,499 1,313 1,110 10 -186 -203 0.007 -0.124 -0.155 
Portage 27,409 29,060 33,496 36,828 1,651 4,436 3,332 0.060 0.153 0.099 
Schererville 13,209 20,155 24,851 29,243 6,946 4,696 4,392 0.526 0.233 0.177 
St. John 3,974 4,921 8,382 14,850 947 3,461 6,468 0.238 0.703 0.772 
Winfield 0 0 2,298 4,383 NA 2,298 2,085 NA 2.563 0.907 

Table 17  Population Change by Municipality  
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Figure 28  Population Density  

2.6.2.2 Impervious Cover 
A considerable amount of research has been done to evaluate the direct impact of urbanization on 
streams.  Much of this research has 
focused on hydrologic, physical and 
biological indicators. In recent years, 
impervious cover (IC) has emerged as a 
way to explain and sometimes predict how 
severely these indicators change in 
response to varying levels of watershed 
development. Impervious cover includes 
surfaces that are impenetrable to water 
such as rooftops, roads and parking lots.  
The Center for Watershed Protection 
(CWP) has integrated research findings into 
a general watershed planning model, Figure 29  Relationship between Impervious Cover & Stream Quality 
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known as the Impervious Cover Model (ICM). The ICM predicts that most stream quality indicators decline 
when watershed IC exceeds 10%, with severe degradation expected beyond 25% IC (CWP, 2003).  The 
following table adapted from the CWP’s Watershed Vulnerability Analysis (2002) provides general 
observation descriptions for each ICM category.   

ICM 
Category  

 

Description 

Sensitive  
(0-10% IC) 
 

Streams are of high quality, and are typified by stable channels, excellent habitat structure, good 
to excellent water quality, and diverse communities of both fish and aquatic insects. Since 
impervious cover is so low, they do not experience frequent flooding and other hydrological 

    Impacted 
(11-25% IC) 

Streams show clear signs of degradation due to urbanization. Greater storm flows begin to alter 
stream geometry. Both erosion and channel widening are evident in alluvial streams. Stream banks 
become unstable, and physical habitat in the stream declines noticeably. Stream water quality 
shifts into the fair/good category during both storms and dry weather periods. Stream biodiversity 

               
 

Non-
Supporting 
(>25% IC) 

Streams essentially become a conduit for conveying stormwater flows and can no longer support a 
diverse stream community. The stream channel is often highly unstable and stream reaches can 
experience severe widening, down-cutting and streambank erosion. Pool and riffle structure 
needed to sustain fish is diminished or eliminated, and the stream substrate can no longer provide 
habitat for aquatic insects, or spawning areas for fish. Water quality is consistently rated as fair to 
poor, and water contact recreation is no longer possible due to the presence of high bacterial 

               
   

Table 18  Impervious Cover Model Category Observation Descriptions 

An analysis of percent impervious cover was done for each subwatershed using NOAA land cover data and 
impervious cover coefficients developed by the Northwest Indiana Center for Data & Analysis at Indiana 
University Northwest for NIRPC.  The results show that seven of the nine subwatersheds are impacted by 
impervious cover, exceeding the 10% threshold classification for a sensitive stream.   

Name HUC-12 Downstream 
Subwatershed 

% IC 
 

Impervious 
Cover 
Category 

Headwaters Main Beaver Dam Ditch 40400010501 040400010502 15.7 Impacted 
Main Beaver Dam Ditch-Deep River 40400010502 040400010504 15.0 Impacted 
Headwaters Turkey Creek 40400010503 040400010505 20.5 Impacted 
Deer Creek-Deep River 40400010504 040400010507 8.8 Sensitive 
City of Merrillville-Turkey Creek 40400010505 040400010507 26.1 Non-Supporting 
Duck Creek 40400010506 040400010508 9.1 Sensitive 
Lake George-Deep River 40400010507 040400010508 17.7 Impacted 
Little Calumet River-Deep River 40400010508 040400010509 27.9 Non-Supporting 
Willow Creek-Burns Ditch 40400010509 Lake Michigan 24.7 Non-Supporting 

Table 19  Subwatershed Percent Impervious Cover 

2.6.3 Forested Lands 
Forests play a critical role in the health of a watershed.  Forest cover reduces storm water runoff and 
flooding by intercepting rainfall and promoting infiltration into the ground.  Trees growing along streams 
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help prevent erosion by stabilizing the soil with their root systems.  They help improve water quality by 
filtering sediment and associated pollutants from runoff and they provide cover for both terrestrial and 
aquatic life.  Forests also reduce summer air and water temperatures and improve regional air quality. 

In 2010 there was approximately 10,891 acres of forestland within the watershed.  Overall this accounts 
for 9% of the land area.  Forest cover by subwatershed ranged from a low of 6% in the Main Beaver Dam 
Ditch-Deep River subwatershed to a high of 14% in the Deer Creek-Deep River subwatershed.   

While it is important to have a general understanding of how much forest cover exists in a watershed, it is 
also at least equally as important to understand the quality and location of that forest cover.  Forest 
fragmentation occurs when large, contiguous stands of mature forest are divided into smaller isolated 
patches known as "forest fragments." Forest fragmentation is caused by human activities, such as road 
construction, agricultural clearing, and urbanization, or by natural processes that include fire and climate 
change.  Forest fragmentation is considered a useful indicator of forest ecosystem health. The degradation 
of core forest into fragments can cause loss of native flora and fauna species, alterations to water cycles, 
and adverse impacts on air and water quality. Forests weakened by fragmentation become more 
susceptible to damage from insects and diseases, and this stress often degenerates into a condition of 
chronic ill health. 

Forest fragmentation data for the watershed is shown in Figure 30.  The data is classified into four different 
categories: patch, edge, perforated, and core. These categories have been identified as indicators of forest 
ecosystem quality and can be used to assess the amount of fragmentation present in a landscape and 
potential habitat impacts.  Core forest area decreased approximately 219 acres or 2.8% between 1996 and 
2006 while patch forest area increased nearly 70 acres or 4.2% over the same time period.  The figure 
shows a subtle yet increasing trend in forest habitat fragmentation. 

 

Figure 30  Forest Fragementation Data 
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2.6.4 Land Cover Change & Trends 
A review of land cover data from 1985 to 2010 shows a steady decline in agricultural land and increase in 
development.  Between 1985 and 2010, 6,644 acres of agricultural land (-17%) was converted to other 
uses while development expanded by nearly 10,578 acres (26%).   Decreases in natural land cover were 
also observed over this time period: 95 acres of forest (-1%), 1,427 acres of scrub/shrub (-27%), 2,061 
acres of grassland (-24%), and 461 acres of wetland (- 5%).  The most drastic changes came between 2006 
and 2010 with 6,870 acres of new development (15%) and a loss of 2,718 acres of agricultural land (-8%), 
2,004 acres of grassland (-24%), 1,330 acres of scrub/shrub habitat (-25%), and 423 acres of wetland (-5%).   

 

Figure 31  Land Cover Change (1985-2010) 
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Figure 32 highlights development patterns within the watershed between 1985 and 2010.  The heaviest 
area of recent growth is located south of US 30 around Crown Point, Merrillville and Winfield.  Winfield’s 
development has been considerable since its incorporation in 1993.  Much of the development in the 
watershed appears to have occurred within municipal boundaries and not in unincorporated areas.  
However, this observation does not take into account any annexation that may have occurred. 

 

Figure 32  Watershed Development Patterns (1985-2010) 
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