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PRETTY LAKE ENGINEERING FEASIBILITY STUDY 

LAGRANGE COUNTY, INDIANA 
 

EXECUTIVE SUMMARY 
 

The Pretty Lake Conservation Club (PLCC) received an Indiana Department of Natural 
Resources (IDNR) Lake and River Enhancement (LARE) grant to complete an 
engineering feasibility study for the Pretty Lake watershed.  The goal of the study was to 
determine the feasibility of anticipated construction projects, prepare for physical 
design, and ensure project success.  To be deemed feasible, a project needed to be 
acceptable to property owners, receive regulatory agency support, be physically 
constructible, and be environmentally, economically, and socially justifiable. 
 
This study examined the feasibility of eight project sites within the Pretty Lake 
watershed, which were identified during the diagnostic study that was completed in 
2006.  The identified potential projects included grassy swales, a rock-lined channel, a 
raingarden at the elementary school, a detention basin, tile repair, a two-stage ditch, 
and tree canopy reduction to increase sunlight along the streambanks. 
 
Of the eight projects studied, all were deemed feasible at some level.  Based on the 
preliminary designs for each project, the estimated costs are as follows: construct 70 
feet (21.3 meters) of grassy swale adjacent to CR E 490 S and install a domed storm 
grate on the existing catch basin for $ 4,117; construct a 1,900-square feet (176.5-
square meter) raingarden at the Milford Elementary School for $8,257; construct 
approximately 300 feet (91.4 meters) of grassy swale and rock-lined channel along CR 
480 S for $10,106; construct approximately 180 feet (54.9 meters) of grassy swale 
along CR E 480 S for $3,864; construct a 0.2 acre sediment basin (0.1 hectare) and 200 
feet (61 meters) of drainage tile along CR E 890 S for $8,319; replace 160 feet (48.8 
meters) of failed drainage tile and install a catch basin along CR E 430 S for $4,951; 
construct 1,585 feet (483.1 meters) of two-stage ditch along Deal Ditch (both Priority 
Ditch 1 and 2) for $86,767; and  selectively cut and properly remove trees from a total of 
approximately 500 feet (152.4 meters) along Deal Ditch for $14,794.  The total for all 
eight projects is $141,175. 
 
It is recommended that the PLCC apply for a design/build LARE grant for the design 
and construction for five of the projects (Sites 1, 3, 4, 5, and 6) during the next LARE 
grant cycle.  The PLCC should then apply for a design/build LARE grant for the design 
and construction of the two-stage ditch (Site 7) in 2011.  Sites 2 and 8 could also be 
funded during the 2010 or 2011 funding cycle.  In the interim, members of the PLCC 
should educate the local residents about the benefits of the defined projects and work to 
secure permission and approval from the residents associated with the two-stage ditch 
project.  
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PRETTY LAKE ENGINEERING FEASIBILIY STUDY 
LAGRANGE COUNTY, INDIANA 

 
1.0 INTRODUCTION 
 
1.1 Background 
Pretty Lake has historically exhibited good water quality. Pretty Lake’s nutrient levels 
have remained relatively low over the past 40 years and historical records from the past 
40 years show the lake’s Secchi disk transparency (a measure of water clarity) has 
been consistently greater than the regional median. In addition to exhibiting good water 
quality, Pretty Lake possesses an extremely diverse aquatic plant community and 
continues to be a good lake for fishing. More than 70 aquatic plant species were 
identified in the lake during the most recent assessment including more than 10 species 
of pondweeds (JFNew, 2008). Naturally-reproducing populations of largemouth bass 
and northern pike, a quality bluegill/redear sunfish fishery, and a successful walleye 
stocking program indicate that the lake has excellent water quality.  
 
Despite the lake’s excellent water quality and its ability to provide good fishing, lake 
residents, particularly long-time residents, have noticed changes in the lake over the 
past several years. These changes include a decrease in the size of the emergent plant 
community, an increase in the abundance of exotic species such as Eurasian 
watermilfoil, and a noted decrease in the lake’s water clarity in portions of the lake 
following large rain events. These changes have negatively impacted the residents’ 
enjoyment of the lake and increased their desire to protect the lake’s health and future. 
 
In 2006, JFNew conducted water quality sampling within Pretty Lake and Deal Ditch, 
the lake’s main inlet, and the outlet stream, to identify potential water quality 
improvement projects.  According to the study, Pretty Lake currently possesses good 
water quality, particularly in comparison to other lakes in the region and throughout the 
state; however, there is evidence that the lake’s water quality could degrade in the 
future.  The study recommended addressing both watershed-level and in-lake issues. 
Recommended watershed management techniques include: streambed and bank 
stabilization, homeowner best management practices, manure management planning, 
wetland restoration, use of the Conservation Reserve Program and conservation tillage, 
and stormwater filtration.  Within the lake itself, Pretty Lake stakeholders are 
encouraged to develop a rooted plant management plan and consider restoration of 
emergent communities in selected locations to protect the lake’s health.  In 2007, the 
Pretty Lake Conservation Club (PLCC) received a grant from the Indiana Department of 
Natural Resources (IDNR) Lake and River Enhancement (LARE) Program to conduct 
an engineering feasibility study.  The purpose of the current study is to determine the 
design and construction feasibility of several water quality improvement projects within 
the watershed of Pretty Lake. 
 
1.2 Scope of the Study 
The geographic scope of the study includes Pretty Lake and its 1,230-acre (497.7-ha) 
watershed in LaGrange County, Indiana with a focus on sites identified in the diagnostic 
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study as potential sites for watershed improvements. This feasibility study focuses on 
stormwater filtration practices adjacent to Pretty Lake and streambank stabilization 
along Deal Ditch, which drains into Pretty Lake (Figure 1). PLCC, JFNew, and Doug 
Nusbaum conducted a driving and walking tour of the watershed streams in October, 
2007.  The tour was completed to identify locations where projects could be 
implemented that would result in water quality improvements in the lake and its 
drainages. Based on the survey’s findings, the following projects (Figure 1) were 
identified: 

 
1. Construction of a grassy swale along CR E 490 S on the east end of Pretty Lake. 
2. Creation of a raingarden adjacent to CR E 490 S at Milford Elementary School.  
3. Construction of a grassy swale/rock-lined channel complex along CR E 480 S. 
4. Construction of a grassy swale along CR E 480 S on the South end of Pretty 

Lake. 
5. Creation of a sediment detention basin in an agricultural field adjacent to CR S 

890 E. 
6. Replacement of a broken tile and an increase in the size and location of the 

current catch basin on the north end of Pretty Lake between CR S 895 E and CR 
E 430 S. 

7. Conversion of Deal Ditch into a two-stage ditch from CR S 875 E to CR E 400 S. 
8. Stabilize eroding streambanks along Deal Ditch from CR E 400 S to CR E 430 S.  

 
1.3 Goals and Objectives 
The goal of this study was to identify feasible projects that could be designed and 
implemented within a reasonable timeframe. A feasible project is defined as one that 
can physically be constructed, is acceptable to landowners, is economically and 
ecologically justifiable, and can receive regulatory approval. The feasibility study is an 
attempt to ensure future project success by investigating all avenues that could 
potentially cause project failure. 
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Figure 1.  Engineering feasibility study proposed project location.  
 
2.0 DESCRIPTION OF THE STUDY AREA 
 
2.1 Location 
Pretty Lake is a 184-acre (74.5-ha) natural lake that lies in the southeast corner of 
LaGrange County, Indiana (Figure 2).  Specifically, the lake is located in Sections 15 
and 16 of Milford Township 36 North, Range 11 East in LaGrange County, Indiana. The 
Pretty Lake watershed stretches out to the north and west of the lake encompassing 
approximately 1,230 acres (497.7 ha or 1.9 square miles; Figure 3). Water discharges 
through the lake’s outlet in the northeast corner. Water from Pretty Lake’s outlet 
combines with water from Mud Lake to flow north into Little Turkey Lake. Water from 
Little Turkey Lake exits through Turkey Creek and flows north until it empties into the 
Pigeon River near Mongo, Indiana.  The Pigeon River transports water to the St. Joseph 
River, which eventually discharges into Lake Michigan. 
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Figure 2.  General location of the Pretty Lake watershed. Source: DeLorme, 1998. 
 
Surface water drains to Pretty Lake via three primary routes: Deal Ditch, an unnamed 
tributary, which enters near the public access site, and via direct drainage. Deal Ditch 
drains approximately 651 acres (263.5 ha or 53%) of the watershed north of Pretty Lake 
(Table 1). This stream empties into Pretty Lake in the lake’s northeast corner. An 
unnamed tributary transports water to Pretty Lake from the watershed west of the lake 
emptying into the lake along its western boundary. In total, this tributary drains 160 
acres (64.7 ha) of the Pretty Lake watershed. The remaining 19% of the land in the 
Pretty Lake watershed (236 acres or 95.5 ha) drains directly to Pretty Lake or via a 
series of small swales along the lake’s western shoreline. Figure 4 illustrates the 
boundaries of each of these subwatersheds of Pretty Lake. McGinty (1966) noted that 
the main inlet to Pretty Lake (Deal Ditch) supplied 80% of the surface water to the lake. 
However, it should be noted that a majority of water likely enters Pretty Lake as 
groundwater. Historic fluctuations in surface water level typically occurred due to a large 
spring associated with the lake (McGinty, 1966). 
 

PROJECT 
LOCATION 
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Figure 3.  Pretty Lake watershed.  
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Figure 4.  Pretty Lake subwatersheds. 
 
Table 1.  Watershed and subwatershed sizes for the Pretty Lake watershed. 

Subwatershed/Lake Area 
(acres)

Area 
(hectares) 

Percent of 
Watershed 

Deal Ditch 651 263.5 52.8% 
Unnamed Tributary (West) 160 64.7 13.1% 
Area draining directly to Pretty Lake 236 95.5 19.2% 
Watershed Draining to Lake 1,047 423.7 85.1% 
Pretty Lake 184 74.5 14.9% 
Total Watershed  1,231 498.2 100% 
Watershed to Lake Area Ratio 6.7:1 
 
2.2 Geologic History and Topography 
Pretty Lake is a headwaters lake in the Great Lakes Basin. The lake and it’s 1,231-acre 
(497.7-ha) watershed lie north of the north-south continental divide that separates the 
Mississippi River Basin (land that drains south to the Mississippi River) from the Great 
Lakes Basin (land that drains north to the Great Lakes). As part of the St. Joseph River 
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Basin, water exits Pretty Lake near the lake’s northeast corner and flows east then north 
through LaGrange County as Turkey Creek. Turkey Creek combines with the Pigeon 
River south of Mongo, which eventually discharges into the St. Joseph River in 
Michigan directly north of Bristol, Indiana. The St. Joseph River flows northwest carrying 
water into Lake Michigan at St. Joseph/Benton Harbor. 
 
The advance and retreat of the glaciers in the last ice age (the Wisconsin Age) 
removed, shaped and reshaped much of the landscape found in Indiana today. In the 
northern portion of the state, ground moraines, end moraines, lake plains, outwash 
plains, and other geologically complex features dominate the landscape. Further, the 
interaction of three glacial lobes, (Michigan Lobe, Saginaw Lobe, and the Erie Lobe, 
respectively) left behind a vast array of deposits and landforms that changed the 
region’s hydrogeology. In comparison to the central portion of the state, surface water, 
groundwater and soils are more varied and complex. Large raised landforms such as 
the Valparaiso Moraine, the Maxinkuckee Moraine, and the Packerton Moraine, indicate 
the glacial margins of these ice sheets in the northern portion of the state. Major rivers 
in northern Indiana cut through course grained outwash and transect these dominant 
topographical features, suggesting a drainage pattern that was established an ice 
proximal and or subglacial environment. Later, outwash plains formed as the glacial 
melt waters flowed from retreating glaciers. This further altered the drainage of the 
landscape as dams between ice, morainal deposits and melt water pooled into lakes.  
As a result, lake plains and kettle lakes formed as stagnant water settled out and 
deposited silt and clay (Brown, et al, 1998). 
 
The Saginaw and Erie Lobes of ice in the Wisconsin glacial age shaped much of the 
Pretty Lake watershed. The lake is located within a series of kettle lakes, knob and melt 
water channels that comprise the Packerton Moraine (Gray, 1989). This end moraine 
marks the edge of the Saginaw Lobe’s advance and forms the southern boundary of 
Pretty Lake’s watershed which indicates the general boundary between the St. Joseph 
River Basin and the Wabash River Basin. Gravel lithologies indicate that the Erie and 
Saginaw Lobes deposited sediments and modified existing landforms near Pretty Lake. 
These raised features are oriented in a northwest-southeast direction and occur in 
moraine deposits that were later sculpted by water from the melting Erie Lobe of ice 
(Brown and Jones, 1999).  
 
The topography of the Pretty Lake watershed and its subsurface geology dictate surface 
drainage.  The highest areas of the watershed lie along the watershed’s southern and 
eastern edges, where the Erie Lobe of the last glacial age left end moraines. Along the 
watershed’s northern boundary, the elevation nears 1030 feet (313.9 meters) above 
mean sea level. The ridges along the watershed’s southwestern boundary are nearly as 
high (1020 feet or 310.9 meters), and are equally as steep as the ridge along the 
northern watershed boundary. Deal Ditch, its floodplain, and Pretty Lake occupy a lower 
elevation valley in the watershed. Pretty Lake, elevation 964 feet (293.8 m) above mean 
sea level, is the lowest point in the watershed. This surface water elevation is one of the 
highest elevations for lakes in LaGrange County (Grant, 1989).  
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2.3 Soils 
The Wawasee-Hillsdale-Conover soil association covers the entirety of the Pretty Lake 
watershed (Hillis, 1980).  The Wawasee-Hillsdale-Conover soil association is the most 
plentiful association covering 34% of LaGrange County. Soils in this soil association 
developed from glacial till and occur on till plains and moraines.  Thirty percent of the 
soil association consists of Wawasee soils, while Hillsdale soils cover 17% and Conover 
soils cover 14%. Wawasee soils are well drained and occur on knobs and breaks 
between drainageways. Hillsdale soils are also well drained soils; however, they are 
typically found on ridges between drainageways and on level till plains. Conover soils 
are typically located on broad flats or along drainageways and are somewhat poorly 
drained.  Boyer loamy sand, Oshtemo loamy sand, Chelsea fine sand, Metea loamy 
sand, and Martinsville sandy loam soils are minor components of this association. 
Whitaker soils are common on low areas in the landscape, while Rensselaer soils are 
located in depressions and drainageways and Houghton soils are found in low-lying 
pockets and deep depressions. 
 
As Figure 5 indicates, highly erodible soils (HES) located on the most steeply sloped 
areas cover approximately 99 acres (40.1 hectares) or 8% of the Pretty Lake 
watershed, while potentially highly erodible soils (PHES) on steep-sloped soils cover 
approximately 450 acres (182.1 hectares) or 36% of the watershed.  Highly erodible and 
potentially highly erodible soils border nearly the entire shoreline of Pretty Lake and 
cover much of the watershed lying directly north and west of the lake.  In 1987, 
EarthSource created overlay maps identifying highly erodible soils in severely sloped 
areas (EarthSource, 1991).  This overlay identified 66 acres (26.7 hectares) where 
highly erodible soils were mapped on severely sloped areas.  EarthSource (1991) 
identified all of these areas as located adjacent to open drains or ditches and utilized for 
agricultural row crop production during the 1987 growing season. 
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Figure 5.  Highly erodible and potentially highly erodible soils within the Pretty 
Lake watershed.  
 
2.4 Land Use 
Figure 6 and Table 2 present current land use information for the Pretty Lake watershed 
(Land use data from the U.S. Geological Survey (USGS, 1998) form the basis of Figure 
6).  Like many Indiana watersheds, agricultural land use dominates the Pretty Lake 
watershed, accounting for approximately 67% of the watershed.  Row crop agriculture 
makes up the greatest percentage of agricultural land use at 50.2%, while pastures or 
hay vegetate another 16.8%.  Most of the agricultural land in the Pretty Lake watershed 
and throughout LaGrange County (USDA, 2002) is used for growing soybeans and 
corn.  LaGrange County ranks the highest of all 92 state counties for forage (land used 
for hay, haylage, grass silage, and greenchop) production and sales of donkeys, ponies, 
mules, burrows, and horses and also cattle sales.  Land uses other than agriculture 
account for the remaining 33% of the watershed.  Natural landscapes, including forests 
and wetland, cover approximately 17% of the watershed.  Most of the natural acreage in 
the watershed is associated with the forested and emergent and woody wetland area 
north of Pretty Lake.  Additional smaller tracts are located near the headwaters of Deal 
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Ditch, in the northeastern corner of the watershed, and adjacent to the pond in the 
watershed’s southwestern corner.  These natural areas consist of small tracts of 
wooded or emergent wetlands or deciduous forest, and are scattered along the 
shoreline.  Open water, including Pretty Lake and several small ponds, accounts for 
another 15% of the watershed. Most of the remaining 1.3% of the watershed is 
occupied by low intensity residential land, with less than 1% of high intensity residential 
or commercial land.  Much of the residential land lies directly adjacent to Pretty Lake. 
  

 
Figure 6.  Land use in the Pretty Lake watershed. Source: USGS EROS, 1998. 
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Table 2.  Detailed land use in the Pretty Lake watershed. 
Land Use Area (acres) Area (hectares) % of Watershed 
Row Crops 618.1 250.3 50.2% 
Pasture/Hay 207.0 83.8 16.8% 
Open Water 187.2 75.8 15.2% 
Deciduous Forest 155.5 63.0 12.6% 
Woody Wetlands 37.6 15.2 3.1% 
Low Intensity Residential 14.7 6.0 1.2% 
Emergent Herbaceous 
Wetlands 8.3 3.4 0.7% 

Evergreen Forest 1.1 0.4 0.1% 
High Intensity Commercial 0.9 0.4 0.1% 
High Intensity Residential 0.7 0.3 0.1% 
Mixed Forest 0.2 0.1 <0.1% 
Entire Watershed 1,231.3 498.5 100.0% 

Source:  USGS EROS, 1998. 
 
2.5 Prior Studies 
A variety of studies have been completed in the Pretty Lake watershed ranging in scale 
from general fisheries surveys to comprehensive diagnostic studies. Table 3 lists the 
prior studies that have been completed that involved Pretty Lake.  A review of the 
historic fisheries and water quality can be found in the Pretty Lake Diagnostic Study 
(JFNew, 2006).   
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Table 3.  Prior Studies 
Year Organization Topic Study/Report 

1966 IDNR Fisheries Fish Management Report, Pretty Lake, 
LaGrange County, Indiana 

1974 IDNR Fisheries Fish Management Report, Pretty Lake, 
LaGrange County, Indiana 

1980 IDNR Fisheries Fish Management Report, Pretty Lake, 
LaGrange County, Indiana 

1984 IDNR Fisheries Fish Management Report, Pretty Lake, 
LaGrange County, Indiana 

1986 IDNR Fisheries Fish Management Report, Pretty Lake, 
LaGrange County, Indiana 

1989 LaGrange 
County Com 

Water 
Quality LaGrange County Lakes Survey 

1989-
present CLP Water 

Quality Indiana Clean Lakes Program 

1991 EarthSource Diagnostic 
Study Pretty Lake Watershed Diagnostic Study 

1996 IDNR Fisheries Fish Management Report, Pretty Lake, 
LaGrange County, Indiana 

1998 IDNR Fisheries Fish Management Report, Pretty Lake, 
LaGrange County, Indiana 

2005 IDNR Fisheries Success of Walleye Stocking Program 

2006 JFNew Diagnostic 
Study Pretty Lake Watershed Diagnostic Study 

2007 JFNew 
Aquatic 
Plant 
Management

Pretty Lake Aquatic Plant Management Plan 

 
3.0 POTENTIAL WATER QUALITY IMPROVEMENT PROJECTS 
The goals of the visual watershed inspection were to identify, target, and select areas of 
concern and future management options. A watershed tour of Pretty Lake took place in 
October 2007. The tour included representatives from the PLCC, the IDNR LARE 
Program, and JFNew.  During the tour, the eight potential water quality improvement 
projects identified in the diagnostic study were revisited to determine if significant 
changes occurred since the completion of the 2006 diagnostic study (Figure 1). 
Specifics regarding each of the project sites are listed in Appendix A. Refer to this 
appendix for information regarding the identified issue and potential solutions 
associated with each project.  
 
Only those project areas listed in the diagnostic study were revisited for a couple of 
reasons.  The main reason for this was determined by the budget. The grant scope 
included the re-evaluation of those sites listed in the diagnostic study and did not 
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include an investigation into other possible site locations.  Results of the diagnostic 
study recommended those areas of most concern within the watershed, so it is 
assumed the projects investigated are most important for sustaining good water quality 
in the Pretty Lake watershed. Additionally, it was important to revisit the previously 
identified project areas to determine if a site has degraded since the initial watershed 
tour for the diagnostic study. Continued degradation and the rate of change at sites 
could have an impact on the priority for which each site should be pursued.  If a 
significant water quality issue or improvement project outside the designated sites 
would have been present during the development of the feasibility study, it would have 
been pursued.  
 
4.0 PROJECT REVIEW 
Eight project sites were investigated to determine the feasibility of implementing water 
quality improvement projects (Figure 1).  All projects are designed to reduce the amount 
of sediment and nutrients entering Pretty Lake. The different methods suggested for 
decreasing sediment and nutrient loading into Pretty Lake include: the construction of 
grassy swales, tile repair, creation of a detention basin in an agricultural field, reduced 
stream overhead tree canopy, ditch clean out, raingarden installation, and converting a 
traditional drainage ditch into a two-stage ditch. The scope of potential projects is 
variable from relatively simple grassy swales to the construction of a two-stage ditch for 
approximately 2,200 feet (670.6 meters).    
 
4.1 Grassy swale along CR E 490 S (Site 1) 
4.1.1 Site Description 
An area within the county road easement adjacent to CR E 490 S was identified as a 
contributing source of sediment and nutrient loading into Pretty Lake (Figure 7).  The 
area is a small channelized drainage that flows to a catch basin, which flows directly to 
Pretty Lake.  The channel concentrates stormwater flow and is devoid of vegetation. 
There is little to no filtering of sediment and nutrients in the stormwater before it reaches 
the lake. The construction of a grassy swale is recommended to assist in the 
stabilization of the drainage channel bed and reduce the amount of nutrients and 
sediment being transported to the lake. 
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Figure 7.  Location of grassy swale adjacent to CR E 490 S (Site 1). 
  
4.1.2 Easement and Land Availability Determination 
Site 1 is located within the county road easement.  Jeff Brill, Superintendent of the 
LaGrange County Highway Department, was sent a letter regarding the potential 
construction of a grassy swale within the County easement. The letter was signed and 
returned to JFNew by Mr. Brill indicating he agreed with the conceptual design and 
would allow the development of a more detailed plan. A copy of the agreement can be 
found in Appendix B. 
 
4.1.3 Preliminary Design and Conceptual Drawings 
The conceptual design at Site 1 is to construct a grassy swale to control erosion, 
thereby reducing the amount of sediment and nutrients entering the lake. The existing 
grade of the channel will remain the same; however, the channel bed will be widened to 
approximately 6 feet (1.8 meters) and the overall width of the grassy swale will be 
approximately 24 feet (7.3 meters; Figure 8 and Figure 9). Creating a wider, flat-
bottomed channel will allow flow to be more evenly dispersed within the channel, 
reducing the erosive potential of stormwater (Figure 10).  Native grasses will be used to 
vegetate the drainage because they establish extensive root systems that help stabilize 
the soil and they have the ability to readily filter nutrients from the water. A grassy swale 
would increase channel stability, reduce erosion, and slowdown water movement, 
allowing sediments and nutrients time to settle. Additionally, a domed storm drain grate 
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will replace the current (flat top) storm drain grate, which will be capable of accepting 
larger flows of storm water without clogging with leaves and other debris (Figure 11).  
 

 
Figure 8.  Proposed channel modification at Site 1 for Pretty Lake Feasibility 
Study. 
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Figure 9.  Typical existing cross section and proposed swale modification cross 
section for Site 1.   
 

 
Figure 10.  Conceptual drawing of a grassy swale cross-section.  
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Figure 11.  Existing flat-top storm grate to be replaced with a domed storm grate. 
 
4.1.4 Site Design Alternatives 
An alternative action at Site 1 would be to take no action. If a “Do Nothing” action is 
taken the current channel will continue to erode and contribute to sediment loading into 
Pretty Lake.  Aesthetically, the site will continue to degrade as more bare soil is 
exposed from the continued formation of the channel. 
 
4.1.5 Permit Requirements 
No regulatory permit will be required for this project.  Preliminary authorization from the 
LaGrange County Highway Department has been obtained. 
 
4.1.6 Wetland Functional Assessment 
A wetland functional assessment is not required at this site as no wetland is connected 
to or in the proposed site location. 
 
4.1.7 Biological and Habitat Integrity Survey 
Site 1 is dominated by turf grass and contains very little habitat. No biological or habitat 
assessment was performed. 
  
4.1.8 Environmental Impact Assessment 
Newly exposed soils resulting from excavation could be a potential source of sediment 
to Pretty Lake. To minimize this, erosion control fabric will be installed once excavation 
is complete to assist with the stabilization of the newly formed channel. The overall 
environmental impact is minimal.  
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4.1.9 Unusual Physical and Social Costs 
During construction residents using CR E 490 S could experience some inconvenience 
while using the road due to the presence of construction vehicles. Additionally, some 
standard maintenance work such as mowing the grassy swale a couple times a year will 
be required. Adjacent landowners should be educated about the proper time and 
frequency to mow the grassy swale.  Also, some local residents may find the grassy 
swale unappealing because the surrounding area is dominated by turf grass; however, 
some flowering native plants could be added to the seed mix or plugs installed making 
the grassy swale not only functional, but aesthetically pleasing. Overall, no major social 
or physical concerns are associated with the implementation of the proposed 
improvement to Site 1.  
 
4.1.10 Opinions of Probable Cost and Proposed Timeline 
The estimated cost of the proposed project to construct 70 feet (21.3 meters) of grassy 
swale adjacent to CR E 490 S and install a domed storm grate on the existing catch 
basin is $ 4,117 (Table 4).   
 
Table 4.  Cost estimates for grassy swale along CR E 490 S and installation of 
storm grate (Site 1). 
Item Unit cost Unit Quantity Total 
Final design and permitting $500 each 1 $500 
Construction services $982 each 1 $982 
Mobilization/demobilization $500 each 1 $500 
Administrative services $500 each 1 $500 

Services Subtotal       $2,482
Erosion control material $1 square yard 186 $186 
Staples $40 box 1 $40 
Custom native seed mix $525 acre 0.25 $131 
Native plant plugs $2 each 420 $840 
Dome storm grate $200 each 1 $200 

Materials Subtotal       $1,397

Contingency 

10% of 
construction 
subtotal     $238 

Total       $4,117
 
The PLCC could apply for a 2009 LARE design-build grant to complete the project.  The 
project does not require permits and could begin as soon as funding becomes available.  
Construction should occur between March and November with the preference for the 
majority of the work to occur before October so seeding can become established before 
winter. 
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4.2 Raingarden at Milford Elementary School (Site 2) 
4.2.1 Site Description  
Site 2 is located on the northwestern portion of the Milford Elementary School grounds 
adjacent to CR E 490 S (Figure 12).  The site is an open area at the base of a slope and 
is currently being managed as turf grass (Figure 13).  Approximately 80 feet (24.4 
meters) up the slope from the base of the hill is an 8-inch (20.3-centimeter) diameter 
drainage tile that is connected to the roof drainage system of the Milford Elementary 
School (Figure 14).  During storm events, rainfall from the roof empties out through this 
tile down the slope and drains to a storm drain located adjacent to the road.  During 
large events, a portion of the rain bypasses the storm drain and flows over the road 
directly to Pretty Lake.  Areas of erosion and sedimentation at the base of the hill and 
adjacent to the road were observed during the watershed tour and follow-up site visits.       
 

 
Figure 12.  Plan view of proposed raingarden site located at the Milford 
Elementary School (Site 2). 
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Figure 13.  Potential raingarden basin site at the Milford Elementary School (Site 
2). 
 

 
Figure 14.  Example of the 8-inch (20.3-centimeter) diameter tile that drains the 
roofshed of the Milford Elementary School. 
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 4.2.2 Easement and Land Availability Determination 
The principal at the Milford Elementary School was contacted about the project idea 
after the watershed tour.  The PLCC and JFNew received permission to access the site 
for a follow-up site survey.  A letter describing the raingarden project was sent to the 
principal for her review.  At this time, a response has not been received.  A copy of the 
letter can be found in Appendix B.  Before the final draft of the feasibility study is issued, 
the PLCC and JFNew will continue to pursue obtaining a written agreement for this 
project. 
 
4.2.3 Preliminary Design and Conceptual Drawings 
The conceptual design at Site 2 is a 1,900-square foot (176.5-square meter) raingarden 
designed to capture up to one inch (2.5 centimeters) of stormwater runoff from the roof 
of the Milford Elementary School and the surrounding watershed, a total of 1.63 acres 
(0.6 hectares; Figure 15).  The average depth of the raingarden will be 9 inches (22.9 
centimeters), which is typical for raingardens (Figure 16).  The main input into the 
raingarden will be the 8-inch (20.3-centimeter) drainage tile that carries the roofshed.  
The raingarden will be planted with native plants that can take periods of both being 
inundated with water and dry periods without much water, and will be mulched.  The 
raingarden will be connected to the tile outlet using a vegetated swale similar to the 
swales used at Site 1.  The plants will treat stormwater runoff by increasing stormwater 
infiltration into the ground through their root canals, filtering sediments, and utilizing 
nutrients in the stormwater.  A small diversion berm will be constructed on the hill on the 
east side of the watershed to divert flows back into the larger watershed.  As discussed 
below, for the raingarden to have water quality benefits, the size of the watershed needs 
to be limited.  The diversion berm is one way to confirm the watershed delineation.    
 
During the development of the conceptual design, several tools were used to size the 
raingarden basin.  Basin size was determined based on a combination of site 
characteristics such as soils and topography, watershed characteristics such as land 
use, and the use of a computer-generated stormwater model called RECARGA.  
RECARGA is a computer model developed by the University of Wisconsin to simulate 
the performance of raingardens and other biorention facilities (Atchison et al., 2006).  
The model uses several different hydrologic submodels to estimate runoff, ponding 
time, and infiltration of captured stormwater.  The model user can input different 
raingarden dimensions and design characteristics to evaluate the performance of the 
raingarden to treat stormwater.  Two performance criteria used during the design of the 
raingarden: raingarden volume and maximum ponding time.  To meet the performance 
criterion for raingarden volume, one-inch (2.54-centimeters) of rainfall from the defined 
watershed needed to be captured without overtopping the basin.  A 1,900-square foot 
(176.5-square meter) facility will capture rainfall from the defined watershed (Figure 15).  
The second criterion, maximum ponding time, was limited to 48 hours because plant 
survival is limited in basins with longer periods of inundation.  The native soils at the 
raingarden basin site consist of primarily sandy loam-type soils, which will allow for a 
maximum ponding time of less than 35 hours.  Amending the soil to increase infiltration 
will not be required.  For additional information on the design process, see Appendix C.    
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Figure 15.  Watersheds of the Milford Elementary School property used during 
raingarden design analysis. 
 
 

 
Figure 16.  Conceptual design for the raingarden at Milford Elementary School 
(Site 2). 
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4.2.4 Site Design Alternatives 
Different alternatives exist for Site 2 including increasing the size of the raingarden to 
capture either more stormwater within the existing watershed or capture more of the 
watershed.  The RECARGA model indicates that to capture up the one-year storm 
event of 2.17 inches (5.5 centimeters) from the roofshed and immediate watershed the 
basin would need to be approximately 5,100 square feet (473.8 square meters).  
Another potential approach is to capture stormwater from the majority of the watershed 
surrounding the Milford Elementary School (3.67 acres; 1.5 hectares, Figure 15), 
instead of just the roofshed and the immediate watershed of 1.63 acres (0.6 hectares).  
The increased watershed area would require a 2,900-square foot (269.4-square meter) 
raingarden basin to capture and treat up to a 1-inch (2.5-centimeter) rain event.  The 
site is constrained by topography and the presence of a fence so a basin larger than 
approximately 2,500 square feet (232.3 square meters) is not easily obtained.     
 
The drainage tile could be extended from where it currently outlets on the hillside down 
to the storm drain at the base of the hill.  The tile would be buried and not allow for 
stormwater to flow overland causing erosion and sedimentation into Pretty Lake.  This 
alternative would not provide any stormwater treatment for nutrients and sediment 
carried by stormwater draining directly from the areas adjacent to the school grounds.  
Additionally, the stormwater volume and velocity would be unchanged.   
 
The “Do Nothing” alternative is to leave the site as it is currently.  If nothing is done, 
stormwater will continue to flow downhill towards the lake over turf grass before 
emptying into a storm drain.  Without any significant changes in land use, such as 
increasing the amount of impervious surface within the watershed some moderate 
erosion and sedimentation will continue to occur.  If the amount of impervious surface 
increases, it can be anticipated that the erosion and sedimentation will increase due to 
increased stormwater volumes and velocities. 
 
4.2.5 Permit Requirements 
No regulatory permit will be required for this project.  Written permission from the 
appropriate entities at the Milford Elementary School including the principal and/or 
school board will be required upon the completion of the final design. 
 
4.2.6 Wetland Functional Assessment 
No wetland assessment was completed for Site 2 because this project does not involve 
a potential impact to any wetlands.  The proposed raingarden basin is currently 
managed as turf grass and the surrounding area is a mix of residential and school 
grounds property. 
 
4.2.7 Biological and Habitat Integrity Survey 
No biological or habitat survey was performed because Site 2 does not involve a direct 
impact to a stream or other aquatic resource. 
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4.2.8 Environmental Impact Assessment 
No environmental impact assessment was performed because Site 2 is currently 
managed as turf grass.  The proposed project would have very little environmental 
impact to the existing conditions. 
 
4.2.9 Unusual Physical and Social Costs 
The social costs associated with the proposed raingarden include initial increased cost 
for maintenance, the presence of an “attractive nuisance” during storm events, and 
reduction in the area available for children to play.  Over the long-term, a raingarden will 
reduce maintenance costs when compared to managed turf.  A mature raingarden 
needs to be weeded once or twice per year, which can be done by hand and an annual 
mowing in either the spring or fall.  There is very little to no material or equipment cost.  
During the first two to three years after the construction of the raingarden, the 
maintenance required includes frequent weeding, occasional watering, mulching, and 
annual mowing or “weedwhacking”.    
 
The raingarden is designed to capture and store stormwater for up to 35 hours.  Without 
any additional fencing, school children will have access to the basin where there is 
between 9 inches (22.9 centimeters) and 12 inches (30.5 centimeters) of standing 
water.  During and immediately after rain events, school staff will need to be vigilant in 
watching to make sure children are not playing in the water.  The basin depth should not 
present a drowning hazard; however, anytime water and children are involved there is a 
need for increased awareness.   
 
Constructing a raingarden would reduce the playground area by approximately 2,500 
square feet (232.3 square meters).  The majority of the playground equipment is located 
on the top of the hill away from proposed basin.  There is also a large, flat open area 
adjacent the playground equipment that children can use during recess.  The loss of 
playground area can be offset by using the raingarden as an environmental education 
facility, teaching plant identification and water quality principles.  
 
4.2.10 Opinions of Probable Cost and Proposed Timeline    
The estimated cost of the proposed project to construct a 1,900-square foot (176.5-
square meter) raingarden at the Milford Elementary School is $8,257 (Table 5).   
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Table 5.  Cost estimates for raingarden at the Milford Elementary School (Site 2). 
Item Unit cost Unit Quantity Total 
Final design  $1,000 each 1 $1,000
Construction services $2,868 each 1 $2,868
Mobilization/demobilization $1,000 each 1 $1,000
Administrative services $500 each 1 $500 

Services Subtotal       $5,368

Erosion control material $1 
square 
yard 240 $240 

Staples $40 box 1 $40 
Native plant plugs $2 each 600 $1,200
Grass seed for disturbed 
areas $5 pound 5 $25 
Mulch  $35 cubic yard 22 $770 

Materials Subtotal       $2,275

Contingency 
10% of construction 
subtotal     $614 

Total       $8,257
 
The PLCC could apply for a 2010 LARE design-build grant to complete the project.  A 
second option would be to apply for a LaGrange County Community Foundation grant.  
Other grants might also be available because the project involves a school, alternative 
stormwater best management practices, and outdoor education.  These factors may 
qualify the project for additional funding that be used to either pay for the project or 
leveraged against other grants.  The project does not require permits so after a grant is 
awarded the design and construction process could begin.  Construction should occur 
between March and November with the preference for the majority of the work to occur 
before October so seeding and planting can become established before winter. 
 
4.3 Grassy Swale/Rock-lined Channel Combination (Site 3)   
4.3.1 Site Description 
Site 3 is a small, channelized drainage located within both the county road easement 
and on private property along CR E 480 S (Figure 17 and Figure 18). The drainage 
flows along CR E 480 S until it reaches a catch basin, which drains directly into Pretty 
Lake.  The channel concentrates stormwater flow and is devoid of vegetation.  The lack 
of vegetation within the channel combined with an increase in grade where the channel 
bends has created an unstable, eroding channel bed. The construction of a grassy 
swale/rock-lined channel combination is recommended to stabilize the channel bed, 
reducing the amount of sediments and nutrients entering the lake (Figure 19). 
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Figure 17.  Example of area at Site 3 where grassy swale treatment could be 
applied. 
 

 
Figure 18.  Example of area at Site 3 where rock-lined channel treatment could be 
applied. 
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Figure 19.  Location of proposed grassy swale and rock-lined channel at Site 3. 
 
 
4.3.2 Easement and Land Availability Determination 
Most of Site 3 is located within the 40-feet (12.2-meter) county easement off CR E 480 
South. Jeff Brill, LaGrange County Highway Department Superintendent, was sent a 
letter regarding the potential construction of a grassy swale within the County 
easement. The letter was signed by Mr. Brill and returned stating he agreed with the 
conceptual design and would allow the development of a more detailed plan. A signed 
copy of the letter can be found in Appendix B.  Additional permission from the 
landowner will be required to continue with the project at Site 3 because a portion of the 
project area is located outside of the road easement. The landowner has not been 
contacted through written communication yet; however, a member of the PLCC has 
spoke with the family about the project and they are receptive to the idea.  Before the 
design is finalized, a written agreement from a representative of the family will be 
obtained.   
 
4.3.3 Preliminary Design and Conceptual Drawings 
The conceptual design at Site 3 is to install a grassy swale/rock-lined channel 
combination where erosion and sediment deposition are occurring. The current channel 
bed would be widened to approximately 6 feet (1.8 meters) and the overall width of the 
swale/rock-lined channel complex would be approximately 16 feet (4.9 meters; Figure 
20 and Figure 21).  The channel would be a grassy swale from the catch basin 
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upstream for approximately 174 feet (53.0 meters) then would become a rock-lined 
channel for approximately 93 feet (28.3 meters) until the grade decreased enough to 
become a grassy swale again for approximately 300 feet (91.4 meters; Figure 22).  
Approximately 48 tons (43.5 metric tons) of rock will be used for the rock-lined channel 
section. Widening the channel will allow water to be dispersed over a larger area 
reducing the erosive potential of stormwater. Grassy swales are effective at increasing 
channel stability and capturing sediments and nutrients at lesser grades, while rock-
lined channels are required at steeper grades (Figure 23). The combination of the two 
treatments will increase channel stability, reduce erosion and slow down water 
movement allowing sediments and nutrients time to settle. Native grasses will be 
seeded and erosion control fabric will be installed in the grassy swale portions of the 
channel following excavation. 
 

 
Figure 20.  Proposed channel modification for grassy swale treatment at Site 3. 
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Figure 21.  Example of existing and proposed cross sections of swale 
modification at Site 3. 
 

 
Figure 22.  Profile of existing channel and proposed location of the two different 
stabilization techniques. 
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Figure 23.  Bend in channel where the rock-lined channel could be utilized.  
 
4.3.4 Alternative Actions 
Alternatively, nothing could be done at Site 3, which would allow the current channel to 
continue to contribute sediment loading into Pretty Lake and potentially degrade the 
lake’s good water quality.  
 
4.3.5 Permit Requirements 
No regulatory permit will be required for this project. 
 
4.3.6 Wetland Functional Assessment 
A functional wetland assessment was not done because no wetlands are located within 
the vicinity of the project site.  
 
4.3.7 Biological and Habitat Integrity Survey 
A formal biological and habitat integrity survey was not completed at Site 3. Site 3 offers 
little natural habitat because it is located within a residential area dominated by turf 
grass.  
 
4.3.8 Environmental Impact Assessment 
Little impact to the surrounding environment will result from construction at Site 3 
because the surrounding area is residential and dominated by turf grass. Newly 
exposed soils resulting from excavation could be a potential source of sediment to 
Pretty Lake. To minimize this seeding of native grasses and installation of erosion 
control fabric will occur once construction is complete.  



Pretty Lake Engineering Feasibility Study –DRAFT SUBJECT TO REVISION March 12, 2009 
Lagrange County, Indiana 
 

JFNew Project #050919.03 Page 31 

 

 
4.3.9 Unusual Physical and Social Costs 
During construction, residents using CR E 480 S could experience some inconvenience 
while using the road due to the presence of construction vehicles; however, no major 
social or physical concerns are associated with the implementation of the proposed 
improvement to Site 3. Because the surrounding area is dominated by turf grass some 
residents could find the grassy swale aesthetically unpleasing due to the height of the 
grass in the swale. To increase the aesthetic appeal of the grassy swale some native 
flowering plants could be added to the planting plan. Additionally, some general 
maintenance such as mowing the swale will be required a couple times a year.    
 
4.3.10 Opinions of Probable Cost and Proposed Timeline   
The estimated cost of the proposed project to construct approximately 300 feet (91.4 
meters) of grassy swale and rock-lined channel along CR 480 S is $10,106 (Table 6).   
 
Table 6.  Cost estimates for Site 3 grassy swale and rock-lined channel along CR 
E 480 S. 
Item Unit cost Unit Quantity Total 
Final design  $500 each 1 $500 
Construction services $2,232 each 1 $2,232 
Mobilization/demobilization $1,000 each 1 $1,000 
Administrative services $500 each 1 $500 

Services Subtotal       $4,232 

Erosion control material $1 
square 
yard 355 $355 

Staples $40 box 2 $80 
Native plant plugs $2 each 800 $1,600 
Native seed mix $525 acre 0.25 $131 
Field Stone $60 ton 48 $2,880 

Materials Subtotal       $5,046 

Contingency 
10% of construction 
subtotal     $828 

Total       $10,106
 
The PLCC could apply for a 2009 LARE design-build grant to complete the project.  The 
project does not require permits and by the time the grant is awarded in July 2009, 
permission from all affected landowners will be obtained.  Construction should occur 
between March and November with the preference for the majority of the work to occur 
before October so seeding can become established before winter. 
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4.4 Construction of Grassy Swale (Site 4) 
4.4.1 Site Description 
Site 4 is two small, channelized drainages where one runs parallel and the other runs 
perpendicular to CR E 480 S (Figure 24). The current channels concentrate stormwater 
flow and are dominated by turf grass (Figure 25).  The drainages are directly 
contributing to sediment and nutrient loading into Pretty Lake. The construction of 
grassy swales is recommended for both channels to reduce the amount of sediment 
and nutrients entering the lake. Native grasses will be used to re-vegetate the channels, 
which will improve the stability and nutrient filtering capabilities of the drainage. Native 
plants will improve the functionality of the drainage because they establish extensive 
root systems and more readily filter nutrients from the water than traditional turf grass. 
 

 
Figure 24. Location of Site 4 and areas recommended for the construction of a 
grassy swale, Note the NWI wetland to the south of the designated project area  
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Figure 25. Example at Site 4 of the narrow channel dominated by turf grass. 
 
4.4.2 Easement and Land Availability Determination 
The drainage located parallel to E 480 S is located within the county road easement 
while the drainage located perpendicular to E 480 S does extend into private property. 
Landowner permission for the section running perpendicular to the road was obtained 
after a letter was sent to the owners describing the project in detail.  The letter was 
signed and returned to JFNew indicating their willingness to proceed with a more 
detailed designed and construction, if funds become available. Jeff Brill, the LaGrange 
County Highway Department Superintendent, returned a signed landowner permission 
letter.   A copy of both signed permission letters can be found in Appendix B.  
 
4.4.3 Preliminary Design and Conceptual Drawings 
The preliminary design at Site 4 is to construct approximately 180 feet (54.9 meters) of 
grassy swale to control erosion, thereby reducing the amount of sediment and nutrients 
entering the lake. The current channel beds would be widened to approximately 6 feet 
(1.8 meters) and have an overall width of 16 feet (4.9 meters; Figure 26).  The channels 
would be seeded with native grasses and erosion control blanket installed once 
excavation is complete. Widening the channel will allow stormwater flow to be more 
evenly dispersed along a flat bottom channel and seeding with native grasses will 
further increase channel stability through the extensive root systems that native grasses 
create. A grassy swale composed of native plants would increase channel stability, 
reducing erosion and slowdown water movement allowing sediments and nutrients time 
to settle improving the overall functionality of the drainage.  
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Figure 26.  Example of existing and proposed cross sections of grassy swale 
treatment at Site 4.  
 
4.4.4 Alternative Actions 
As an alternative, no action could be taken at Site 4.  If no action is taken, the potential 
for decreased water quality from increased sediment and nutrient loading into Pretty 
Lake from the drainage at Site 4 is possible.  Making no improvements to the drainages 
at Site 4 would allow stormwater exiting those drainages to enter Pretty Lake with 
minimal treatment.   
 
4.4.5 Permit Requirements 
The Indiana Department of Environmental Management (IDEM) was contacted as part 
of the early coordination process.  They were sent information regarding the conceptual 
design and asked to comment on the whether the proposed activity would require a 
permit and whether it was a permit-able activity. An IDEM 401 Water Quality Section 
permit will be required because the cross sectional area of the drainage is being 
changed.  An IDEM individual permit application will be required.  
 
The U.S. Army Corps of Engineers (ACOE) was contacted as part of the early 
coordination process.  They responded by stating that they do not consider the project 
to be within their jurisdiction and will not require a permit.  Copies of the information 
provided to the agencies and their response can be found in Appendix D.      
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4.4.6 Wetland Functional Assessment 
Site 4 is bordered to the south by a National Wetland Inventory (NWI) wetland identified 
as a forested/shrub wetland (Figure 24).  Because Site 4 is not identified as a wetland 
by the NWI and is dominated by a turf grass, a wetland functional assessment was not 
performed.  
 
4.4.7 Biological and Habitat Integrity Survey 
Some small trees are present at Site 4, which could provide some habitat for birds, but 
overall Site 4 provides minimal habitat because it is dominated by turf grasses. A formal 
biological and habitat integrity survey was not performed due to the lack of available 
habitat.  Both drainages had water in them during a July site visit; however, there was 
no wetland plant community and no visual evidence of aquatic invertebrates or fish in 
the drainages.  
 
4.4.8 Environmental Impact Assessment 
A NWI wetland identified as a forested/ shrub wetland is located to the south of Site 4. 
Water from the NWI wetland is assumed to flow out through the channel perpendicular 
to CR E 480 S during periods of high water. The existing elevation of the drainages will 
not be altered so the impact to the NWI wetland is expected to be minimal because the 
elevation of the water level in the wetland will not be altered. No impact to the wetland 
should occur.  
   
4.4.9 Unusual Physical and Social Costs 
During construction residents using CR E 480 S could experience some inconvenience 
while using the road due to the presence of construction vehicles; however, no major 
social or physical concerns are associated with the implementation of the proposed 
improvement to Site 4. Because the surrounding area is dominated by turf grass some 
residents could find the grassy swale aesthetically unpleasing due to the height of the 
grass in the swale. To increase the aesthetic appeal of the grassy swale some native 
flowering plants could be added to the planting plan. Additionally, some general 
maintenance such as mowing the swale will be required a couple times a year.  
 
4.4.10 Opinions of Probable Cost and Proposed Timeline 
The estimated cost of the proposed project to construct approximately 180 feet (54.9 
meters) of grassy swale along CR E 480 S is $3,864 (Table 7).   
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Table 7.  Cost estimates for Site 4 grassy swale along CR E 480 S. 
Item Unit cost Unit Quantity Total 
Final design  $500 each 1 $500 
Construction services $1,052 each 1 $1,052 
Mobilization/demobilization $500 each 1 $500 
Administrative services $500 each 1 $500 

Services Subtotal       $2,552 

Erosion control material $1 
square 
yard 160 $160 

Staples $40 box 1 $40 
Native plant plugs $2 each 360 $720 
Native seed mix $525 acre 0.25 $131 

Materials Subtotal       $1,051 

Contingency 
10% of construction 
subtotal     $260 

Total       $3,864 
 
The PLCC could apply for a 2009 LARE design-build grant to complete the project.  The 
project does require an IDEM permit.  After a grant is awarded in July 2009, a permit 
application should be submitted. Typically, the application process can take between 
one and six months.  After a permit is received, construction should occur between 
March and November with the preference for the majority of the work to occur before 
October so seeding can become established before winter. 
 
4.5 Detention Basin at Field Adjacent to CR E 890 S (Site 5) 
4.5.1 Site Description 
Site 5 is located adjacent to CR E 890 S in the southwestern corner of Pretty Lake.  The 
primary project area is on the west side of the road in an agricultural field (Figure 27).  It 
is an area located at the base of a hill.  It is not currently being farmed.  The PLCC 
worked with the farmer who rents the property to install a cool season grass buffer that 
runs approximately 1,200 feet (365.8 meters) along CR E 890 S.  It is adjacent to land 
that is being farmed using no-till practices.  There is an existing catch basin located 
adjacent to the county road (Figure 28).  There is a metal culvert that drains the basin 
and crosses under the county road to a second basin on the east side of the road 
(Figure 29).  A 6-inch (15.2-centimeter) tile apparently drains to the lake.   
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Figure 27.  Example of the existing conditions at proposed sediment basin for 
Site 5. 
 

 
Figure 28.  Example of existing catch basin on the west side of CR E 890 S at Site 
5. 
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Figure 29.  Example of existing catch basin on the east side of CR E. 890 S at Site 
5. 
 
The secondary project site is located on the east side of road, directly across the road.  
The secondary site is a residential lawn that runs from CR E 890 S approximately 110 
feet (33.5 meters) to Pretty Lake.  The proposed project is to create a sediment basin 
within the agricultural field to capture and temporarily store stormwater running off the 
fields and allow it to either infiltrate into the ground or be released through a drainage 
tile. 
 
4.5.2 Easement and Land Availability Determination 
There are three parties affected by the proposed project.  For the proposed sediment 
basin location, the owner of the property and the farmer that rents the ground were 
contacted.  The homeowner for the secondary site where the tile line will cross their 
yard was contacted, as well.  Each party was sent a letter describing the project along 
with an illustration of the conceptual design.  All three affected parties returned a signed 
landowner agreement allowing the project to move forward if additional funds became 
available.  Copies of the signed letters can be found in Appendix B.    
 
4.5.3 Preliminary Design and Conceptual Drawings 
The preliminary design is to install a sediment detention basin at the base of the hill on 
the west side of CR E 890 S (Figure 30).  Captured stormwater will either infiltrate into 
the ground or be released through a perforated riser-drainage tile system, which 
empties into Pretty Lake. A sediment detention basin can be created by installing an 
earthen berm 2.5 feet (0.8 meters) high parallel to CR E 890 S for approximately 200 
feet (61.0 meters).  Within the basin, a 6-inch (15.2-centimeter) diameter slotted riser 
and a 6-inch (15.2-centimeter) solid plastic drainage tile will be installed.  The plastic 
drainage tile will cross under CR E 890 S and empty into Pretty Lake.  
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The conceptual design was based on capturing stormwater from up to a 25-year/24- 
hour storm event of 4.4 inches (11.2 centimeters).  The required storage in the basin for 
stormwater up to the 25-year event and 10 years of sediment storage is 21,357 cubic 
feet (689.7 cubic meters).  The 6-inch (15.2-centimeter) diameter tile will draw the basin 
down within 24 hours after a storm event.  This will allow sediment and nutrients to 
settle out, but not negatively affect the existing vegetation of cool season grasses.  After 
construction, disturbed areas of the site will be re-seeded to cool season grasses.  To 
successfully convert this area to warm season grasses, the area would need to be 
sprayed several times and then seeded. At this particular site, the benefits of converting 
the entire basin site to warm season grasses are relatively lower than the cost of the 
conversion from cool season grass to warm season grass.  Once established, the cool 
season grasses will act to filter stormwater runoff effectively.    
 

     
Figure 30.  Conceptual design for detention basin and drainage tile at Site 5. 
 
4.5.4 Alternative Actions 
One alternative action would be to use the existing catch basins in the proposed design.  
The existing structures (Figures 28 and 29) are functioning similarly to the proposed 
project.  The existing catch basin on the west side of CR E 890 S has a metal riser with 
holes that capture stormwater (Figure 28); however, there is no berm to store 
stormwater and the basin only picks up overland flow to the basin.  A certain amount of 
stormwater must bypass the basin.  Adding a berm will increase the amount of 
stormwater retention.  It will not be possible to incorporate the existing catch basin into 
the proposed design because it is located within the footprint of the proposed berm.  It 
will be easier to install a new riser and drainage tile than use the existing structure.  One 
possible alternative to installing a new tile line under the road and through the 
homeowner’s yard would be to tie into the existing line.  This might be possible if the 
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existing tile line is in good shape.  Using the existing tile line would potentially reduce 
the cost of the project, eliminate having to disrupt traffic patterns, and alleviate some of 
the concerns of the homeowner.  See Section 4.5.9 for a more detailed description of 
the social costs of the proposed projects.   
 
A second alternative action would be to take no action.  A “Do Nothing” action would 
likely result in no change to the existing conditions.  The farmer practices no-till farming 
and has a grassy buffer.  There is some value in those practices to protecting the water 
quality of Pretty Lake.  The existing catch basin does collect a given amount of 
stormwater; however, detention time and volume of stormwater captured is limited.  A 
“Do Nothing” action would have greater significance if the farmer changes practices or a 
portion of the watershed was converted to impervious surface. 
 
4.5.5 Permit Requirements 
No regulatory permits will be required for the proposed project.  No wetlands or 
regulated “Waters of the U.S.” are impacted.  There is no construction in a floodway.  A 
permit or permission for the County Highway Department may be required to install a 
tile underneath a county road.  The County Highway Superintendent has been 
supportive of other projects within the right of way of the county roads during the 
feasibility study.   
 
4.5.6 Wetland Functional Assessment 
No formal wetland functional assessment was performed because the proposed project 
location is not a wetland or is not connected to a wetland.  When reviewing the NWI 
map of the area, there is an identified wetland to southwest of the project site; however, 
this is on the other side of a ridge and will not be impacted by the proposed project.   
 
The drainage tile will outlet directly to Pretty Lake; however, there should be very little to 
no negative impact to the lake.  The detention basin will act to filter sediment and 
nutrients from stormwater before it enters the drainage tile.    
 
4.5.7 Biological and Habitat Integrity Survey 
No formal biological or habitat survey was completed because the proposed project 
area consists of row-crop agriculture, cool season grasses (west side of CR E 890 S) 
and residential turf grass. 
 
4.5.8 Environmental Impact Assessment 
There should be very little to no negative impact due to the construction of the proposed 
project.  The riser and drainage tile will be sized to have a drawdown in the basin of 24 
hours.  The basin is designed for 10 year– 24 hour event.  Larger events will overtop the 
basin and enter the existing stormwater system of roadside ditches.  Temporarily storing 
water should not cause additional water to back up on adjacent property owners. 
 
4.5.9 Unusual Physical and Social Costs 
There are a few potential physical and social costs for the proposed projects.  Social 
costs include the interruption of farm activities, the temporary disruption in traffic flow as 
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the tile is installed under CR E 890 S, and the temporary disturbance to the east side 
property owner’s yard and driveway.  To mitigate these potential costs, the PLCC 
should work with the landowners to identify a timeframe that minimizes the interruptions 
to the farm schedule, plan to construct the road crossing in the morning after people 
have gone to work, and let individuals around the community know of the project so 
they can plan their daily commute.   
 
Comments were received from both the renter of the agricultural property and the 
homeowner adjacent to the lake along with their signed agreements.  Both expressed 
interest in tweaking or modifying the final design before construction could begin.  The 
renter would like to see the shape of the basin modified to minimize the amount of 
additional row-crop area that is impacted.  The homeowner wants to confirm that the tile 
line will not negatively impact his trees and that the yard and driveway is returned to 
their previous condition after construction.  
 
4.5.10 Opinions of Probable Cost and Proposed Timeline 
The estimated cost of the proposed project to construct a 0.2 acre sediment basin (0.08 
hectare) and 200 feet (61.0 meters) of drainage tile along CR E 890 S is $8,319 (Table 
8).   
 
Table 8.  Cost estimates for Site 5 sediment basin and drainage tile along CR E 
890 S. 
Item Unit cost Unit Quantity Total 
Final design  $1,000 each 1 $1,000 
Construction services $3,984 each 1 $3,984 
Mobilization/demobilization $1,000 each 1 $1,000 
Administrative services $500 each 1 $500 

Services Subtotal       $6,484 

Erosion control material $1 
square 
yard 320 $320 

Seed Mix - Cool Season 
Grass $5 pounds 20 $100 
Drainage Tile $1 feet 160 $160 
PVC - Pipe for Outlet $3 feet 40 $120 
Hickenbottom Structure 
(Riser) $500 each 1 $500 
Animal Guard $15 each 1 $15 

Materials Subtotal       $1,215 

Contingency 
10% of construction 
subtotal     $620 

Total       $8,319 
 
The PLCC could apply for a 2009 LARE design-build grant to complete the project.  The 
project does not require a permit.  After a grant is awarded in July 2009, the design and 
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construction process could begin. Construction should occur between October and 
March to minimize interference with agricultural practices.   
 
4.6 Replace Broken Tile and Increase Size of Catch basin (Site 6) 
4.6.1 Site Description 
Site 6 is located on the north end of Pretty Lake between CR E 430 S and S 895 E 
(Figure 31). A small drainage channel has developed as a result of a broken tile.  The 
tile, which should connect to an existing catch basin then drain directly to Pretty Lake is 
broken and has created a hole in a residential yard (Figure 32).  Overland flow resulting 
from the hole has created a small drainage channel dominated by turf grass that now 
drains to the catch basin into Pretty Lake (Figure 33). The new drainage channel is 
believed to be contributing to sediment and nutrient loading into Pretty Lake.  To stop 
the development of the new drainage channel, the broken tile needs to be repaired. 
Additionally, it is recommended that the old catch basin be moved to the east to make 
maintenance easier and increase the size to allow for greater treatment of stormwater 
before it enters Pretty Lake. 
 

  
Figure 31.  Conceptual plan view of tile replacement at Site 6. 
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Figure 32.  Example of the tile blowout at Site 6. 
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Figure 33.  Example of the channel that has formed as a result of the tile blowout 
at Site 6. 
 
4.6.2 Easement and Land Availability Determination 
Most of Site 6 is located outside of the county road easement. Landowner permission at 
Site 6 was obtained after a letter was sent to the owners describing the project in detail.  
The letter was signed and returned indicating their willingness to proceed with a more 
detailed design and construction should funding become available.  A copy of the 
signed permission letter can be found in Appendix B. 
  
4.6.3 Preliminary Design and Conceptual Drawings 
The preliminary design at Site 6 is to replace the broken tile line with a new one of equal 
diameter and run the new tile line adjacent to the path of the existing channel, which 
would be filled in during construction.  A new catch basin will be installed to the east of 
the existing basin and the size of the catch basin will be increased. The outlet for the 
new catch basin will tie into the tile line of the existing basin.  From there, water will 
drain to Pretty Lake.  Moving the catch basin to the east will allow for easier 
maintenance and greater filtration of stormwater and sediments from the road before it 
enters Pretty Lake.   Replacing the broken tile will decrease the amount of sediment and 
nutrients entering the lake from the channel, which has formed as a result of the tile 
blowout. 
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4.6.4 Alternative Actions 
An alternative to replacing the broken tile would be to widen the existing channel that 
has formed as a result of the broken tile and construct a grassy swale seeded with 
native grasses.  Increasing the width of the current channel would help distribute flow 
through the channel reducing the erosive potential of stormwater while the use of native 
grasses would help stabilize the channel and filter out sediment and nutrients. 
Additionally, the location and size of the current catch basin would be altered as defined 
in the previous paragraph.  Improvements to water quality at Site 6 would be greatest if 
a grassy swale is constructed because it will allow stormwater to be treated before it 
enters the catch basin. Replacing the tile will stop the development of the existing 
channel, which is contributing sediment and nutrients to the lake, but not treat the water 
in the tile. The landowner was not interested in developing a detailed plan for the 
construction of a grassy swale through their yard, therefore the alternative was deemed 
not feasible. 
 
At Site 6, a “Do Nothing” action could be taken to replace the broken tile; however, if 
this is done the current channel would continue to increase in size and continue to 
contribute sediment and nutrients to Pretty Lake.  
 
4.6.5 Permit Requirements 
No permit is required at Site 6 because the tile is not a legal drain or a county tile. 
  
4.6.6 Wetland Functional Assessment 
A wetland functional assessment was not performed at Site 6 because the project area 
is not located in or connected to a wetland area. 
 
4.6.7 Biological and Habitat Integrity Survey 
Site 6 offers very little habitat because it is dominated by turf grass, therefore, a 
biological and habitat integrity survey was not completed. 
 
4.6.8 Environmental Impact Assessment 
During construction some excavation will be required to install the new tile and catch 
basin, which will create some newly exposed soil. To reduce the potential for sediment 
runoff to Pretty Lake the newly exposed soil will be seeded and covered with straw or 
erosion control fabric. The overall environmental impact from construction at Site 6 will 
be minimal.  
 
4.6.9 Unusual Physical and Social Costs 
During construction, residents using CR E 430 S and CR S 895 E could experience 
some inconvenience do to the presence of excavation equipment; however, the overall 
physical and social costs associated with the improvements to Site 6 are considered 
minimal.  The homeowner expressed some concern over the project because they have 
several different tiles from around their home draining to the existing catch basin.  
During the development of the final design, the PLCC should meet with the landowner 
to assure him that his current drainage will not be negatively impacted.  
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4.6.10 Opinions of Probable Cost and Proposed Timeline 
The estimated cost of the proposed project to replace 160 feet (48.8 meters) of failed 
drainage tile and install a catch basin along CR E 430 S is $4,951 (Table 9).   
 
Table 9.  Cost estimates for Site 6 drainage tile and catch basin along CR E 430 S. 
Item Unit cost Unit Quantity Total 
Final design  $500 each 1 $500 
Construction services $2,040 each 1 $2,040 
Mobilization/demobilization $500 each 1 $500 
Administrative services $500 each 1 $500 

Services Subtotal       $3,540 

Erosion control material $1 
square 
yard 142 $142 

Seed Mix - Cool Season 
Grass $5 pounds 2 $10 
Drainage Tile $1 feet 160 $160 
Staples $40 box 1 $40 
Catch Basin $500 each 1 $500 
Additiona drainage tile to 
basin $5 each 40 $200 

Materials Subtotal       $1,052 

Contingency 
10% of construction 
subtotal     $359 

Total       $4,951 
 
The PLCC could apply for a 2009 LARE design-build grant to complete the project.  The 
project does not require a permit.  After a grant is awarded in July 2009, the design and 
construction process could begin. Construction should occur between March and 
November with the preference for the majority of the work to occur before October so 
seeding can become established before winter. 
 
4.7 Two-stage Ditch on Deal Ditch East of CR S 875 E (Site 7) 
4.7.1 Site Description 
Site 7 is the portion of Deal Ditch east of CR S 875 E to the north side of CR E 400 S 
(Figure 34). The drainage is characterized by well-vegetated, moderately unstable 
streambanks with one to three feet (0.3 – 0.9 meters) of accumulated sediment within 
the channel (Figure 35).  There is a wetland along the north side of the Ditch for 
approximately 870 feet (265.2 meters) that transition into an open field until the 
intersection of CR E 400 S.  The south side of the ditch is bordered by a hay field for 
approximately 565 feet (172.2 meters) and becomes a wooded riparian area for 
approximately 825 feet (251.5 meters).       
 
Deal Ditch is the main inlet into Pretty Lake and drains approximately 651 acres (263.5 
hectares) or 53% of the watershed.  It is also a legal drain, maintained by the LaGrange 
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County Drainage Board and supervised by the LaGrange County Surveyor.  The County 
maintains an easement 75 feet (22.9 meters) wide from each bank that starts from the 
top of the bank.  Potential designs were evaluated based on their ability to receive 
Drainage Board approval.  The approach during the feasibility analysis was to evaluate 
conceptual designs based on physical engineering principles first then use project cost 
second.  The third criterion was Drainage Board approval followed by landowner 
approval.       
 

 
Figure 34.  Aerial view of Deal Ditch – Site 7. 
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Figure 35.  Example of the existing conditions at Deal Ditch – Site 7. 
 
4.7.2 Easement and Land Availability Determination 
The LaGrange County Drainage Board via the County Surveyor was contacted about a 
proposed project within Deal Ditch and the County easement.  Written support for work 
within the legal drain and County easement was obtained with the comments that the 
drainage board will require a review and approval of the final plans.  In addition, they 
requested that landowners be contacted and consulted prior to finalizing the design.  
Using this information, landowners were notified through the mail of the conceptual 
design.  At this time, the PLCC and JFNew are waiting on their responses.  We will 
continue to follow up with the landowners until the final draft of the feasibility report is 
issued. Copies of the agreements can be found in Appendix B. 
 
4.7.3 Preliminary Design and Conceptual Drawings 
The proposed water quality improvement project for Site 7 is to construct a two-stage 
ditch for approximately 550 feet (167.6 meters; Priority Ditch 1, Figure 36). An 
alternative would be to construct a two-stage ditch along the entire length of Site 7 for 
approximately 1585 feet (483.1 meters; Priority Ditch 1 and Priority Ditch 2, Figure 36).  
A two-stage ditch is recommended because the current channel is characterized by 
moderately unstable banks, an unstable channel bed, and has one to three feet (0.3 to 
0.9 meters) of accumulated sediment within the channel.  The goal of the two-stage 
ditch will be to improve the quality of the drainage by improving bank stability, 
transporting, sorting, and settling of sediment, increasing assimilation of nutrients in the 
floodplain, and improving in-stream habitat during periods of low flow.  The creation of a 
two-stage ditch will allow periods of high flow to access a floodplain allowing sediments 
and nutrients to settle out of the water column.  During periods of low flow, deposition of 
sediment in the main channel will be reduced because sediment conveyance will be 
improved due to a narrower, deeper channel.  This may reduce the frequency of ditch 
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maintenance (cleaning out).  Also, the quality of in-stream habitat will likely improve with 
increased conveyance of sediment as it will allow greater sorting and reduced 
deposition of sediment in the main channel.  
 
Methods for calculating the dimensions of the two-stage ditch were taken from Powell et 
al. (2007) and were determined after a cross-sectional survey was completed.   Powell 
et al. (2007) suggested the width of the bench be a minimum of three times the bankfull 
width. The bankfull width at Site 7 was determined to be approximately 14 feet (4.3 
meters).  The bench width will be a minimum of 43 ft (13.1 meters; Figure 37). Powell et 
al. (2007) noted the second channel banks usually have a 2:1 slope; however, for Site 
7, the proposed bank slope will be 3:1, which will provide additional conveyance.  To 
achieve a 3:1 slope on the second channel banks, the overall width would be 
approximately 65 feet (19.8 meters) from top of bank to top of bank (Figure 37).  An 
NWI identified wetland is located along most of the left downstream bank or the north 
side of the ditch (Figure 36).  To minimize the amount of work that would need to be 
done within the wetland, it was decided to apply 75% of the excavation needed to 
achieve the desired bench and second channel width to the right downstream bank and 
only 25% to the left downstream bank (Figure 36).  At the downstream end of Site 7, the 
left downstream bank will account for 75 % of the excavation and the right downstream 
bank 25 % due to the close proximity to CR E 400 S.  
 
The estimated total amount of excavated material for the construction of Priority Ditch 1 
would be approximately 2,200 cubic yards (1682 cubic meters).  If the entire length of 
Site 7 is constructed with a two-stage ditch then a total of 6,600 cubic yards (5046.1 
cubic meters) would be required to be excavated. All spoils excavated from the 
construction of the two-stage ditch would be spread within the county easement and on 
the property to the south of Deal Ditch.  Native grasses and erosion control fabric will be 
used to re-vegetate and control erosion from newly exposed soils on the bench and 
second channel banks following construction. Native grasses would be used to stabilize 
the bench and banks because they establish extensive root systems and assist in the 
uptake of nutrients and filtering of sediment.  Areas that are currently being hayed would 
be replanted to a hay crop.  On the west side of Deal Ditch in Priority Ditch 2, disturbed 
areas will be re-seeded to their existing cover type.  
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Figure 36.  Proposed location of the two-stage ditch at Site 7 within the drainage 
easement and NWI identified wetlands.  
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Figure 37.  Proposed channel modification for the construction of a two-stage 
ditch at Site 7. The channel shown here does not include sediment deposited in 
the stream bed.   
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4.7.4 Alternative Actions 
If the construction of a two-stage ditch is not feasible at Site 7, an alternative project 
would be to clean out a portion of Deal Ditch.  E. coli levels in water samples taken from 
Deal Ditch during the 2006 diagnostic study of Pretty Lake Watershed measured above 
the Indiana state water quality standards (JFNew, 2006).  As mentioned earlier, one to 
three feet of sediment was observed within the channel.  E.coli can reside in sediments 
and contribute to E. coli to the water column under certain conditions.  Given the 
location of Site 7 to a hog farm upstream that had historic problems with manure, it is 
reasonable to assume that the sediment might be contributing E. coli to Deal Ditch.  
Unfortunately, the interaction between E. coli in the sediments and the water column is 
complex and there is not a state standard for E. coli levels in sediments so the true 
benefit of removing sediment from Site 7 cannot be easily predicted.  The total amount 
of sediment removed from the cleaning out of Deal Ditch at Site 7 would be 
approximately 300 cubic yards (229.4 cubic meters).  Sediment removed from Deal 
Ditch would be spread out onto the County easement, seeded with either warm or cool 
season grasses, and mulched with the appropriate erosion control material.  An 
additional step to the alternative would be to remove trees along the ditch bank at Site 7 
to increase light transmission to the channel.  UV light can kill E. coli.  The majority of 
the riparian area upstream of Site 7 along Deal Ditch is wooded and provides little 
opportunity for UV treatment.  Cleaning out of the ditch could also be done in 
coordination with the construction of the two-stage ditch. This would actually be 
preferred as this would increase the conveyance of water during periods of low flow and 
reduce the amount of sediment that would flush through the system. 
 
A second alternative that was investigated was the utilizing the property to the north of 
Priority Ditch 1 as a storm flow bypass channel (Figure 38).  The conceptual idea would 
be to create a channel on the west side of CR S 875 E that routed storm flows into a 
constructed channel where the high flows could spill out into a constructed wetland.  
This would provide stormwater storage and treatment.  The constructed channel would 
eventually connect back to Deal Ditch to drain excess water.  A site investigation 
occurred to further explore this conceptual design.  It was determined that significant 
excavation would be required to excavate the constructed channel and wetland to the 
appropriate grade.  Deal Ditch is approximately six to eight feet (1.8 to 2.4 meters) 
below the existing grade of the proposed project area.  The cost of excavating and 
disposing of approximately 16,000 cubic yards (12,233 cubic meters) of material would 
result in a project cost between $150,000 and $200,000.  The conceptual design was 
deemed infeasible because the economic cost outweighed the potential benefit to Pretty 
Lake.  The proposed two-stage ditch project within Deal Ditch provides similar function 
and benefits to Pretty Lake at a reduced cost.     
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Figure 38.  Alternative conceptual design for Site 7. 
 
A third alternative would be to “Do Nothing” action.  A “Do Nothing” approach would 
result in the current condition at Site 7 remaining relatively the same.  The banks would 
likely remain moderately unstable with a significant amount of accumulated sediment in 
the bed.  At some point, sediment may accumulate to a level that would require the 
Drainage Board to clean out the ditch to increase conveyance. 
 
4.7.5 Permit Requirements 
Regulatory permits such as IDEM 401 Water Quality Certification, IDNR Construction in 
a Floodway Permit, and an ACOE 404 Permit may be required at Site 7.  Early 
coordination for Site 8 (next section) with the regulatory agencies determined that any 
project involving fill or dredging activities within Deal Ditch will require permits (Appendix 
D).  Typically, the PLCC would be responsible for applying for and acquiring the permits 
to complete the project; however, the PLCC may request that the LaGrange County 
Drainage Board use the IDNR SEA 368 Review process to facilitate the permitting 
process.  A SEA 368 Review is a formal process that county drainage boards and 
surveyors can use to coordinate their activities in legal drains with the regulatory 
agencies (I.C. 36-9-27-53.5).  The meeting serves as a pre-application meeting to 
discuss any issues associated with a proposed project.  The agencies are required to 
provide a summary to the drainage board and surveyor within 30 days of the meeting. 
 
Besides regulatory permits from state and federal agencies, approval from the 
LaGrange County Drainage Board will be required to complete the project.  As stated 
previously, feedback from the Drainage Board via the County Surveyor was solicited 
during the development of a conceptual design for Site 7.  The Drainage Board supports 
a two-stage ditch or an alternative conceptual design of tree removal and sediment 
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clean-out (Appendix C).  They have required a review and approval of the final plans 
before the project could begin. 
 
4.7.6 Wetland Functional Assessment 
According to the U.S. Fish and Wildlife Service, there is an NWI-identified wetland 
within and adjacent to most of Site 7 (Figure 36).  The NWI wetland is coded as 
“PEMBD”, which means that it is a seasonally flooded (D), saturated (B) emergent (EM), 
palustrine (P) wetland.  It functions to store water during wet periods such as snow melt 
or spring rains.  The wetland also provides old field and grassland habitat to wildlife 
(Figure 39).  The proposed project will not have a negative impact on the existing 
functions of the NWI wetland to the north of Deal Ditch.  Spoils from the two-stage ditch 
will be placed in the hay field to the south of the Ditch.  Although the area is map as an 
NWI wetland, the area is currently being farmed and would not likely be considered a 
wetland after a wetland determination.   
 

    
Figure 39.  Example of the wetland habitat present in the NWI wetland to the north 
of Priority Area 1 for Site 7. 
 
4.7.7 Biological and Habitat Integrity Survey 
A Qualitative Habitat Evaluation Index (QHEI) assessment was completed on October 
23, 2008. The QHEI was developed by the Ohio EPA for streams and rivers in Ohio 
(Rankin, 1989 and 1995). While the Ohio EPA originally developed the QHEI to 
evaluate fish habitat in streams, IDEM and other agencies routinely utilize the QHEI as 
a measure of general “habitat” health.  Various attributes of the habitat are scored 
based on the overall importance of each to the maintenance of viable, diverse, and 
functional aquatic faunas.  The type(s) and quality of substrate; amount and quality of 
in-stream cover; channel morphology; extent and quality of riparian vegetation; pool, 
riffle, and run development and quality; and gradient are the metrics used to determine 
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the QHEI score. Each metric is scored individually then summed to provide the total 
QHEI score. QHEI scores typically range from 20 to 100. 
 
The QHEI is used to evaluate the characteristics of a stream segment, as opposed to 
the characteristics of a single sampling site. As such, individual sites may have poorer 
physical habitat due to a localized disturbance yet still support aquatic communities 
closely resembling those sampled at adjacent sites with better habitat, provided water 
quality conditions are similar. QHEI scores from hundreds of stream segments in Ohio 
indicate that values greater than 60 are generally conducive to the existence of 
warmwater faunas.  Scores greater than 75 are characteristic of stream conditions that 
are capable of supporting exceptional warmwater faunas (Ohio EPA, 1999).  IDEM 
indicates that QHEI scores less than 51 indicate poor habitat and may not support the 
stream’s aquatic life use designation (IDEM, 2006). 
 
The QHEI score for the project site is listed in Table 10.  The datasheet is included in 
Appendix E.  A QHEI score of 27 was determined for Site 7 suggesting habitat is poor 
within Deal Ditch and is likely not in support of its aquatic life use designation. A lack of 
suitable substrate, riffle/pool complexes and channelization characterize the habitat at 
Site 7.  
 
Table 10.  QHEI metrics with maximum and Site 7 scores. 

Metric
Maximum 

score Site 7

Substrate 20 -2

Instream Cover 20 12
Channel 
Morphology 20 4
Riparian Zone 
& Bank 10 7
Pool/Glide 
Quality 12 0
Riffle/Run 
Quality 8 0

Gradient 10 6

Total 100 27  
 
4.7.8 Environmental Impact Assessment 
Potential environmental impacts as a result of the proposed project could include 
increased sedimentation into Pretty Lake due to accumulated bed material at Site 7 
moving downstream and loss of tree habitat adjacent to Deal Ditch.  The loss of trees 
along a stream can negatively affect the summer habitat for the endangered Indiana 
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bat.  Most of the trees are smaller than 10 inches (25.4 centimeters) in diameter, which 
is typically the minimum size used by Indiana bats for roosting.  Trees should be 
removed between September 15 and April 15 to prevent disrupting their habitat while 
they might be using it.  Overall, the proposed project should have little impact to the 
existing environment because the majority of the project is occurring within the existing 
footprint of the legal drain and disturbed areas will be restored to their previous 
conditions upon completion of construction.    
 
4.7.9 Unusual Physical and Social Costs 
The unusual physical and social costs associated with the proposed conceptual design 
include the temporary disturbance of the project area, the temporary loss of the use of a 
hay field, and an expansion of the county easement.  The majority of the project will 
occur within the county easement, but because the construction of the two-stage ditch 
will increase the width of the drainage channel, moving the top of the ditch banks back, 
the county easement (75 feet; 22.9 meters) will start at the top of the new banks. The 
county easement would extend south an additional 30 feet (9.1meters) and north 15 
feet (4.6 meters) from where it is currently located.  
 
4.7.10 Opinions of Probable Cost and Proposed Timeline 
The estimated cost of the proposed project to construct 1,585 feet (483.1 meters) of 
two-stage ditch along Deal Ditch (both Priority Ditch 1 and 2) is $86,767 (Table 11). 
 
Table 11.  Cost estimates for Site 7 two-stage ditch construction along Deal Ditch. 
Item Unit cost Unit Quantity Total 
Final design and permitting $6,400 each 1 $6,400 
Construction services $57,645 each 1 $57,645
Mobilization/demobilization $2,500 each 1 $2,500 
Administrative services $1,600 each 1 $1,600 

Services Subtotal       $68,145

Erosion control material $1 
square 
yard 8981 $8,981 

Seed Mix - Spoils Area $50 acre 2 $100 
Seed Mix - Water Season 
Grass $300 acre 3 $900 
Staples $40 box 37 $1,480 

Materials Subtotal       $11,461

Contingency 
10% of construction 
subtotal     $7,161 

Total       $86,767
 
The PLCC could apply for a 2010 LARE design-build grant to complete the project.  The 
project will require permits from all three regulatory agencies (IDEM, IDNR, and COE).  
After a grant is awarded in July 2010, the SEA 368 process should begin.  Typically, the 
permit process takes one to six months.  After permits are obtained, construction should 
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occur between March and November with the preference for the majority of the work to 
occur before May so seeding can become established and use of areas where spoils 
have been placed can be returned to their previous condition. 
 
4.8 Tree canopy reduction (Site 8) 
4.8.1 Site Description 
Deal Ditch enters into Pretty Lake at the north end of the lake (Figure 40). The channel 
is approximately 8 feet (2.4 meters) wide with an average water depth of less than 1 
foot (0.3 meters) with streambanks that are approximately 8 feet (2.4 meters) high.  
Deal Ditch runs through an NWI-identified forested/shrub wetland in the middle of the 
project area (Figure 40).  Erosion is occurring along the streambanks (Figure 41 and 
Figure 42) and the current channel offers high flows little access to a floodplain. A set of 
treatment options were investigated and developed for Site 8 and include rock grade 
controls, the construction of a two-stage ditch, armoring of stream banks, creation of a 
bench within the existing channel, and increasing the amount of sunlight to the 
streambanks. The goal of the different projects is to increase streambank stability and 
reduce erosion. 
 

 
Figure 40.  Site 8 with station line (feet), potential flooding areas, and NWI wetland 
identified. 
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Figure 41.  Example of erosion occurring on the left downstream bank at Site 8. 
 

 
Figure 42.  Example of erosion occurring on streambank at Site 8. 
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4.8.2 Easement and Land Availability Determination 
Preliminary approval from the LaGrange County Drainage Board via the county 
surveyor has been obtained for work within the county drainage easement (Appendix 
B).  They have asked that the affected landowner’s approval be obtained prior to 
granting the drainage board’s final approval.  At this time, affected landowners have 
been contacted and the PLCC and JFNew are waiting on their permission.  Copies of 
their written permission will be included in the final draft.  
 
4.8.3 Preliminary Design and Conceptual Drawings  
Deal Ditch runs through a forested area at Site 8.  Because of this, the amount of 
sunlight that is transmitted to the forest floor is minimal in most areas (Figure 43) and 
may be limiting the amount of vegetated cover on the streambanks (Figure 44). 
Increasing the sunlight to the streambanks by selectively removing trees along the 
length of Deal Ditch is suggested as a method to increase the amount of vegetation on 
the streambanks. The goal for reducing the canopy cover and increasing the amount of 
vegetative cover on the stream banks is to increase bank stability thereby, decreasing 
the erosive potential of high flow and overland flow. Decreasing the erosive potential of 
the stream banks would help reduce the amount of sediment and nutrients entering the 
stream that eventually reach Pretty Lake.  An additional benefit from increased sunlight 
to the stream could be a reduction in E. coli concentrations, as UV light is known to kill 
E. coli.  
 
This treatment type along Deal Ditch at Site 8 could take place along the entire length of 
the site or only in specific areas. The number of trees that would be removed to achieve 
this project is not known at this time. The amount of trees that would need to be 
removed may affect whether spot cutting or clear cutting would be utilized.  For the 
purpose of the feasibility study, a 15% reduction in the tree canopy along Deal Ditch is 
recommended.  Cost estimates were developed for applying this treatment to a total of 
500 feet (153 meters) spread along the entire reach of Deal Ditch.  
 
The conceptual method for increasing sunlight to the stream would be to fall all trees 
designated for removal. The stumps of trees dropped would remain to aid in bank 
stability. Trees would either be chipped on-site and taken offsite to a predetermined 
location or would be taken offsite and burned at a predetermined location.  
 
One consideration would be the seasonal timing of the cutting activities to limit impact to 
the State-endangered Indiana bat.  Trees should not be cut between April 15 and 
September 15 because it corresponds to the time when Indiana bats would be using 
trees along a stream corridor for roosting.  Cutting outside this window minimizes the 
impact to Indiana bat populations. 
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Figure 43.  Example of an area within Site 8 with minimal sunlight. 
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Figure 44.  An example bank erosion and minimal vegetative cover on the left 
downstream bank at Site 8. 
 
4.8.4 Alternative Actions 
Several different alternative actions were explored during the development of the 
conceptual design for Site 8.  During the feasibility analysis, the following designs were 
given a lower priority due to one or more reasons.  The cost:benefit ratio, environmental 
impact, and landowner acceptance were a few of the factors that influenced the overall 
conceptual design.  
 
Rock Grade Controls 
The initial focus at Site 8 was to create a series of rock grade controls within the 
channel to reduce stream velocity and allow for greater access to the floodplain, thereby 
decreasing erosion and allowing sediments and particle-attached nutrients time to settle 
out of the water column. After a physical survey including four cross-sectional profiles 
and a longitudinal profile (Appendix C), it was determined this technique may not be a 
beneficial treatment option. An overall slope of 0.36% was determined from the 
longitudinal profile, which suggests this reach does not have a significant stream 
gradient that could contribute to bed instability.  Additionally, some areas along the 
reach were identified as being prone to flooding because the banks are considerably 
lower than in some areas which could be undesirable for landowners in these areas 
(Figure 45). 
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Figure 45.  Site 8 cross-section 4 at Station 20+00, showing the potential for 
flooding during periods of high flow indicated by the red line. 
 
Two-Stage Ditch 
Another treatment option suggested for Site 8 is to install a two-stage ditch. The goals 
of the two-stage ditch and the methods used to develop the conceptual design are 
similar to those used for Site 7.  See Section 4.7 for further details.  
 
The bankfull widths determined from four cross-sectional surveys ranged from 10 feet 
(3.0 meters) at cross section (CS) 3 located at Station 15+00 (Figure 47) to 13 feet (4.0 
meters) at CS 1 located at Station 0+65. While there is some variation in the 
geomorphology of the cross-sections, the overall shape of the channel is best 
represented by CS 2 and CS 3 (Figures 46 and 47). Using these two cross sections as 
a reference, the approximate width of the bench would be 30 to 33 feet (9.1 to 10.1 
meters).  Once a 3:1 slope is applied to the second channel banks, the overall width of 
the ditch would be approximately 60 feet (18.3 meters; Figure 46 and Figure 47).  
Native grasses would be used to re-vegetate the bench and second channel banks and 
erosion control blanketing would be installed following construction to reduce erosion.  
The amount of material to be excavated from the construction of a two-stage ditch at 
Site 8 would be approximately 12,500 cubic yards (9,557cubic meters).  All spoils 
excavated from the construction of the two-stage ditch would be spread on the drainage 
easement and adjacent property.  Site 8 is primarily wooded and will require the 
removal of trees to construct the two-stage ditch. The amount of trees that would need 
to be removed is not known at this time and would need to be determined by a final 
design of two-stage ditch project area. All trees removed would either be chipped on-
site and hauled away to a predetermined location or removed from the site and burned 
at a predetermined location.  
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Figure 46. Site 8 cross-section 2 located at station 7+84. 
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Figure 47.  Site 8 cross-section 3 located at station 15+00.   
 
Creation of a Bench within the Channel 
A hybrid alternative to creating a two-stage channel through Site 8 would be to create a 
bench within the existing channel by installing stone, coir logs, or other material to 
narrow the width of the low flow channel.   This narrower low flow channel would convey 
base flows and more effectively carry sediment through the channel.  During a storm 
event, the stream would flow across the bench depositing sediments and nutrients.  The 
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existing grade of the stream would not be modified.  Conveyance capacity above the 
bench would be similar to existing conditions.  One negative to the bench within the 
existing channel concept is that there would likely be an increase in the out of banks 
flooding along Deal Ditch because the low flow conveyance would be decreased.   
 
Armoring of Banks 
An alternative treatment to reduce streambank erosion would be to armor highly eroding 
sections of Deal Ditch with stone or equivalent erosion control material.  This treatment 
would require minimum tree disturbance and not significantly change the current 
conveyance capacity of the stream.  This treatment is less preferred because it has a 
low benefit to cost ratio.  There is a significant amount of streambank that would require 
armoring to have the desired effect of protecting and improving the water quality of Deal 
Ditch.    
 
4.8.5 Permit Requirements 
The primary conceptual design of selectively removing trees along the banks to 
increase sunlight and re-establish vegetation along the streambanks would not require a 
regulatory permit from IDNR because all trees removed would be located above the 
ordinary high water level and no trees would be left in the floodway. A 404 regulatory 
permit from the ACOE and a 401 regulatory from IDEM would be required, but only in 
those areas designated as wetland. IDEM would only require a notification if the 
disturbance is less than 0.1 acres (0.04 hectares) or 300 feet (92 meters) and the 
ACOE would likely issue a regional general permit for the proposed activity.  A final 
design for tree removal will be required to be approved by the LaGrange Drainage 
Board prior to implementation.  Their initial approval was obtained in a letter sent to the 
Surveyor in December 2008.   
 
Several of the alternative project types at Site 8 would require regulatory permits such 
as an IDEM 401 Water Quality Certification, an IDNR Construction in a Floodway 
Permit, and an ACOE 404 Permit.  If one of the alternative projects is selected, it is 
recommended that the PLCC request that the LaGrange County Drainage Board use 
the IDNR 368 Review Process to facilitate the permitting process,.  At a minimum, the 
PLCC would request a letter supporting the projects because they involve a legal drain. 
 
4.8.6 Wetland Functional Assessment 
Present at Site 8 is an NWI-identified forested/shrub wetland (Figure 40).  The wetland 
is coded as “PFO1C”, which means that it is a seasonally flooded (C), deciduous (01) 
forested (FO), palustrine (P) wetland.  It functions to store water in the floodplain of Deal 
Ditch during wet periods such as snow melt or spring rains.  The wetland also provides 
forested habitat for wildlife.  The proposed project will not have a negative impact on the 
existing functions of the NWI wetland.  Selective cutting will be employed that will retain 
the forested characteristics of the site, but with a greater understory vegetation 
component.  Trees will be felled and removed immediately from the wetland boundary.   
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4.8.7 Biological and Habitat Integrity Survey 
A Qualitative Habitat Evaluation Index (QHEI) assessment was completed on October 
22, 2008 at two different locations (Station 1 and Station 2).  Station 1 was located near 
the upstream end of the reach and Station 2 was located near the downstream end of 
the reach.  
 
The QHEI metric score for Site 8 is listed in Table 12.  The datasheet is included in 
Appendix E.  Station 1 and 2 received scores of 34.5 and 30.5 respectively, which 
would indicate the streams are non-supporting of aquatic life (IDEM, 2002).  
 
Table 12.  QHEI metrics with maximum and Site 8, Station 1 and 2 scores. 

Metric
Maximum 

score Station 1 Station 2

Substrate 20 7 3

Instream Cover 20 6 3
Channel 
Morphology 20 9 8
Riparian Zone 
& Bank Erosion 10 4.5 8.5
Pool/Glide 
Quality 12 2 2
Riffle/Run 
Quality 8 0 0

Gradient 10 6 6

Total 100 34.5 30.5  
 
BEHI and Pfankuch 
To assess the stability of the banks and channel at Site 8 a Bank Erosion Hazard Index 
(BEHI) and Pfankuch Channel Stability Rating (Pfankuch, 1975) score was determined 
at three locations including the two stations used during the QHEI assessment. The 
BEHI is a multivariate assessment of bank characteristics used to determine the overall 
stability of a stream bank (Rosgen, 2008).  Seven categories are used to predict the 
erosive potential of the streambank and include ratio of study bank height to bankfull 
height, ratio of root depth to bankfull height, weighted root density, bank angle, surface 
protection and stratification of bank material. Each of the measured variables is 
converted to a BEHI value of 0 and 10 and given an adjective rating of very low to very 
high, respectively. The BEHI values are totaled and an overall BEHI score is 
determined.  
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In addition to the two stations evaluated for QHEI, one additional station located midway 
between Station 1 and Station 2 was evaluated for the BEHI. The BEHI metric scores 
for Site 8 is located in Table 13.  The data sheet is included in Appendix E.  Station 1 
received the highest BEHI score (42.5), followed by Station 3 (40), and Station 2 (34.7). 
Stations 1 and 3 have an adjective rating of Very High and Station 2 High, suggesting 
that the streambanks of Deal Ditch at Site 8 are vulnerable to erosion.  The adjective 
rating of Very High, High, and so on is relative to the channel type.  For instance, the 
channel at Station 3 scores 34.7 and is rated as Very High while the channel at Station 
2 scores 40 and is rated as High.  The differences are due to the different Rosgen 
channel classification types (Rosgen, 1996).    
 
Table 13.  BEHI metric scores determined for Site 8 at Stations 1, 2 and 3. 

BEHI Metric Station 1 Station 2 Station 3
Ratio study bank 
height /bankfull 9.6 8 8.2

Root depth/study 
bank height 5 7 4.2

Weighted root 
density 8.7 9.8 7.8

Bank angle 4.2 3.2 3

Surface protection 10 7 6.5

Bank material 5 5 5
Stratificaiton of bank 

material 0 0 0

Total
42.5 (Very 

High) 40 (High)
34.7 (Very 

High)  
 
The Pfankuch Channel Stability Rating (Pfankuch rating) is an index that designates a 
stream as having poor (unstable), fair (moderatly unstable) or good (stable) channel 
stability. Three areas of the stream are investigated including the upper and lower 
banks and the channel bottom. A total of fifteen metrics within those areas are given a 
rating of, poor, fair, good, or excellent. Some of the metrics observed include: mass 
erosion, debris jam potential, vegetative bank protection, cutting, deposition, brightness, 
rock angularity, and consolidation. For a complete listing of the metrics observed for the 
Pfankuch rating refer to the field data sheet in Appendix E.  Ratings are assigned a 
value and the sum of the fifteen metrics is the overall Pfankuch score.  Scores can vary 
from a minimum of 38 to a maximum of 152. In general, higher scores indicate 
decreased channel stability while lower scores suggest increased channel stability. The 
overall Pfankuch rating of a stream reach is dependent upon the stream type or Rosgen 
classification which the reach is located because some stream types are naturally more 
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unstable than others. For example, a C4 stream is considered stable with a Pfankuch 
score of 70-90, while a F4 stream is considered stable with a score of 85-110. 
 
The Pfankuch rating score at Station 1 and 2 was 128 and 123, respectively (Table 14).  
Both sites are rated as “Poor” indicating that the channel specifically elements of the 
banks are unstable.    
 
Table 14.  Pfankuch ratings for Stations 1 and 2 at Site 8. 

Bank location Pfankuch Metric Metric Score – Points (Rating) 
Station 1 Station 2 

Upper Banks 

1 8 (Poor) 6 (Fair) 
2 6 (Good) 9 (Fair) 
3 4 (Good) 4 (Good) 
4 12 (Poor) 12 (Poor) 

Lower Banks 

5 1 (Excellent) 2 (Good) 
6 8 (Poor) 8 (Poor) 
7 6 (Fair) 4 (Good) 
8 12 (Fair) 6 (Good) 
9 16 (Poor) 16 (Poor) 

Bottom 

10 3 (Fair) 1 (Excellent) 
11 1 (Excellent) 3 (Fair) 
12 8 (Poor) 8 (Poor) 
13 16 (Poor) 16 (Poor) 
14 24 (Poor) 24 (Poor) 
15 3 (Fair) 4 (Poor) 

Total Points 128 123 
Modified Channel Stability Rating Poor Poor 
 
4.8.8 Environmental Impact Assessment 
There is the potential for the conceptual design and alternative projects to have a 
negative environmental impact, if they are not implemented correctly.  The first major 
impact would be the placement of fill in the form of woody material into wetlands along 
the ditch corridor.  This impact can be avoided or minimized by having wetland areas 
clearly marked in the field and providing the selected contractor guidance on which 
areas to avoid.  The second impact would be the removal of potential Indiana bat 
roosting trees during the roosting season.  This impact can be avoided or minimized by 
removing trees between September 15 and April 15.  Additionally, bat roosting boxes 
could be hung on remaining trees.  The third impact would be increased sedimentation 
and erosion due to heavy equipment tracking through the corridor and skidding logs.  
This impact could be minimized with proper erosion control techniques such as the use 
of silt fencing and temporary seeding.  Additionally, disturbed areas should be seeded 
and covered with the appropriate erosion control material upon completion.  In 
conjunction with minimizing the impacts to the Indiana bat, cutting should occur in the 
winter when the ground is frozen.   
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4.8.9 Unusual Physical and Social Costs 
Unusual physical and social costs associated with the conceptual design and the 
alternative projects include a change in the nature and character of the current site 
conditions.  The primary conceptual design and most of the alternative projects will 
require the removal of some or all of the trees along the stream corridor.  This will 
visually change the appearance of the site.  Residents along Deal Ditch may appreciate 
the aesthetics of their site and view the conceptual design and alternative projects in a 
negative manner.  If the tree removal is done in an ecological sensitive manner and 
disturbed areas are re-vegetated, there should be minimal long-term impact to the site. 
  
4.8.10 Opinions of Probable Cost and Proposed Timeline 
The estimated cost of the proposed project to selectively cut and properly remove trees 
from a total of approximately 500 feet (152.4 meters) along Deal Ditch is $14,794 (Table 
15).  The cost estimate can also be used to develop a unit cost for canopy removal of 
$30/linear feet of streambank.  This will allow the PLCC to develop additional cost 
estimates for either increasing or decreasing the amount of canopy removal during the 
final design and construction phase.   
 
Table 15.  Cost estimates for Site 8 selective tree removal along Deal Ditch. 
Item Unit cost Unit Quantity Total 
Final design  $1,600 each 1 $1,600 
Construction services $7,460 each 1 $7,460 
Mobilization/demobilization $2,500 each 1 $2,500 
Administrative services $1,600 each 1 $1,600 

Services Subtotal       $13,160
Erosion control material - 
straw bales $3 each 60 $180 
Seed mix - Spoils area $300 acre 1 $300 
Seed mix - Warm Season 
Grass $50 acre 2 $100 

Materials Subtotal       $580 

Contingency 
10% of construction 
subtotal     $1,054 

Total       $14,794
 
The PLCC could apply for a 2010 LARE design-build grant to complete the project.  The 
primary conceptual design will not require an extensive permit process; however any of 
the alternative conceptual designs would require permits from all three regulatory 
agencies (IDEM, IDNR, and ACOE).  After a grant is awarded in July 2010, trees should 
be inventoried and marked for removal.  Cutting and removal should occur between 
October and March with the preference for the majority of the work to occur between 
December and February when the ground is frozen to minimize soil disturbance.  Site 
clean-up and seeding should occur after removal of the trees and when soil conditions 
allow for proper grading of disturbed areas. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 
Pretty Lake currently has good water quality. To help maintain this level of water quality 
the PLCC is taking a proactive approach within their watershed to maintain their lake’s 
good water quality. The Pretty Lake feasibility study outlines a number of projects 
designed to reduce the amount sediment, nutrient, and E.coli loading into Pretty Lake.  
Projects investigated included the construction of grassy swales, a rock-lined channel, 
tile repair, modifications to existing detention basins, the construction of a raingarden, 
selective tree canopy reduction, and converting a typical drainage ditch into a two-stage 
ditch. Recommendations to the PLCC are as follows.    
 
1. Apply for a design/build LARE grant for the design and construction of a grassy swale 
for approximately 70 feet (21.3 meters) at Site 1 during the next LARE grant cycle. 
Design would begin in the summer of 2009 with construction to occur in the Fall of 
2009. Construction should be completed by October to allow seeds to establish.  
 
2. Apply for a design/build LARE grant for the design and construction of a grassy 
swale/rock-lined channel combination for approximately 300 feet (91.4 m) at Site 3 
during the next LARE grant cycle. Design would begin in the summer of 2009 with 
construction to occur in the fall of 2009. Construction should be complete by October to 
allow seeds to establish. 
 
3. Apply for a design/build LARE grant for the design and construction of a grassy swale 
for approximately 180 feet (54.9 meters) at Site 4 during the next LARE grant cycle. 
Design would occur in the summer of 2009 with construction occurring in the fall of 
2009.  Construction should be completed by October to allow seeds to establish. 
 
4.  Apply for a design/build LARE grant during the next LARE grant cycle for the design 
and construction of a 200 foot (70.0 meters) earthen berm at Site 5 to create a new 
sediment detention basin. Construction would take place after crops are harvested from 
the adjoining field.     
 
5. Apply for a design/build LARE grant during the next LARE grant cycle to repair a 
broken tile and increase the size and location of the current catchbasin at Site 6. 
Construction would begin in the fall of 2009 and be completed no later than October 
2009 to allow seeds to be properly established before winter. 
 
6. Apply for a design/build LARE grant in 2010 for the design and construction of a two-
stage ditch at Site 7 for a minimum length of priority area 1, but preferably the entire 
length of priority areas 1 and 2. Design would begin in the summer of 2010 and 
construction could occur during the summer or fall of 2011. Correspondence with the 
affected landowners should be maintained to secure landowner permission. 
 
7. Applications for a design/build LARE grant for the design and construction of a 
raingarden at Site 2 or increasing sunlight on streambanks at Site 8 by removing tress 
along Deal Ditch could be included during any of next LARE grant cycles. 
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8. Continue communication with the affected landowners at Sites 7 and 8 to obtain 
landowner permission. 
 
9. Work with landowners and lake residents to continue to proactively manage 
resources within the watershed.             
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Figure 1.  Location of Site 1-Grassy Swale in the Pretty Lake Feasibility Study. 
  

 
Figure 2.  Proposed channel modification at Site 1 for Pretty Lake Feasibility Study. 



 
 
 

 
Figure 3.  Conceptual drawing of a grassy swale for Site 1 for Pretty Lake Feasibility 
Study. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.  Example of a grassy swale. 



 
 

 
Figure 5.  Existing flat top storm drain to be replaced with a half-domed storm drain at 

ite 1. 
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Figure 1.  Proposed grassy swale and rock-lined channel at Site 3 for Pretty Lake 
Feasibility Study. 
 
 
 
 
 
 
 
 
 
 
 



 
Figure 2.  Example of the ditch channel devoid of vegetation at Site 3 for Pretty Lake 
Feasibility Study. 
 

 
Figure 4.  Proposed channel modification for grassy swale treatment at Site 3 for Pretty 
Lake Feasibility Study. 



 
Figure 5.  Conceptual drawing of a grassy swale for Site 3 for Pretty Lake Feasibility 
Study. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
Figure 6.  Example of a grassy swale. 
 



 
 

 
igure 7.  Bend in channel where the rock lined channel will be utilized. 

ent for Site 3.  Note that the channel at 
ite 3 is not as large as the one shown above.  
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Figure 8.  Example of a rock-lined channel treatm
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708 Roosevelt Rd 
Walkerton, Indiana 46574 

Phone: 574-586-3400 ext. 338 
Fax: 574-586-3446 

 
 

Mark Pranckus 
 

Aquatic Biologist 
 

mpranckus@jfnew.com 
Mobile: 574-229-8723 

May 26, 2008 
 
RD Wolheter 
5405 S. State Road 3 
Wolcottville, IN 46795 
 
RE: Pretty Lake Feasibility Study 
 
Dear RD: 
 
The Pretty Lake Conservation Club (PLCC) is undertaking a feasibility study to 
reduce sediments and nutrient loading to the lake.  The feasibility study looks at 
areas within the lake and watershed where erosion, sediment, and nutrient 
problems are occurring and develops solutions that are feasible from a technical 
standpoint and from a landowner cooperation standpoint.  During an initial tour of 
Pretty Lake watershed, an area on property that you rent was identified as a 
potential location for a sediment reduction project.  Jim Mertz from the PLCC 
contacted you for your permission for JFNew and PLCC to develop a conceptual 
design for the site. Enclosed with this letter is a project description and supporting 
figures. A copy of this letter has also been sent to Al and Jo Hutson for their 
review.   
 
For the project to continue into the design phase, the PLCC needs the written 
signature of the landowner of the property that you rent stating that they 
understand and agree with the conceptual idea of the project.  At this point, their 
signature is a commitment of their willingness to consider the project and to move 
forward with turning a conceptual idea into a detailed design that can be later 
constructed, if funds become available.   
 
It is our understanding that your landlord lives in southern Indiana and may not be 
easily reached for their permission.  We also assume that they would consult with 
you before agreeing to any conceptual design.  Therefore, we are asking for your 
guidance on how to continue with either contacting your landlord or obtaining their 
permission to continue with the conceptual design and eventually construction, if 
funds become available.         
 
The PLCC would be responsible for all costs associated with the design and 
construction of this project including site preparation, construction, and clean-up.  
By signing the letter, they indicate that a detailed design can occur.  Before and 
during the design phase, their input or, your input with their permission, into the 
design will be considered.  We will contact them and you to let you know when we 
have received funding for the design project and the proposed project timeline.   
 
We have included you in the chain of correspondence because you farm their 
property and the project has a direct impact on you.  If you have any questions, 
please contact me or Jim Mertz.  We will be happy to answer any questions you 
may have about the proposed idea or the feasibility/design/construction process.  
We look forward to working with you on this project.   
 
Thank you, 
 
Mark Pranckus 
 





















 
 
 

 
 
 
 
 
 
 
 
 
 

708 Roosevelt Rd 
Walkerton, Indiana 46574 

Phone: 574-586-3400 
Fax: 574-586-3446 

 
 

Mark Pranckus 
Aquatic Biologist 

mpranckus@jfnew.com 
Mobile: 574-229-8723 

December 30, 2008 
 
Rex Pranger 
LaGrange County Surveyor 
114 W Michigan Street 
County Office Building 2nd Floor 
LaGrange, Indiana 46761 
 
Dear Rex, 
 
The Pretty Lake Conservation Club (PLCC) in LaGrange County, 
Indiana is completing an Indiana Department of Natural Resources 
(IDNR) Lake and River Enhancement (LARE) Program-funded 
feasibility study to improve water quality in Pretty Lake. JFNew was 
contracted by the PLCC to complete the study. Deal Ditch, which 
drains into Pretty Lake on the north end, is an area of focus for water 
quality improvement projects.  Specifically, the area of Deal Ditch 
from S 875 E to E 430 S. Along that length of Deal Ditch, we have 
designated two project areas, the section of Deal Ditch north of E 
400 S to S 875 E (Site 7) and from E 400 S to E 430 S (Site 8). After 
a physical evaluation of both sites and a discussion on possible 
water quality improvement project options, a list of conceptual 
construction projects has been developed.  The PLCC and JFNew 
are requesting your input on the suggested improvement projects in 
developing the feasibility report. Specifically, we would appreciate 
your input on which treatment types you and the Drainage Board 
would support and any associated comments. Enclosed is a 
description of the project areas and the potential treatment types for 
those areas.  
 
Please review and provide your comments about the projects to be 
included in the final draft of the feasibility study. Comments may be 
submitted directly to me at the address provided on the left hand side 
of the letter or via email at mpranckus@jfnew.com. We would 
appreciate your comments by January 16, 2009. 
 
 
Best regards, 
 
Mark Pranckus 
Project Manager 
 
CC: Jim Mertz, PLCC 
       JFN File No. 050919.03  
 
 
 

mailto:mpranckus@jfnew.com


Project Locations 
Both projects are located within the Pretty Lake Watershed in LaGrange County, 
Indiana (Figure 1). 
 

 
Figure 1. General view of project area. 
 
Site 7-Two-stage ditch 
The recommended water quality improvement project for Site 7 is to construct a two-
stage channel (Figure 2) for approximately 550 ft (Priority Area 1) with a low flow 
channel width of approximately 14 ft (the existing channel width) and a bench width of 
43 ft (Figure 3). To achieve a 3:1 slope on the second stage banks, the overall width 
would be approximately 65 ft.  A two-stage ditch is recommended because the current 
channel is characterized by moderately unstable banks, an unstable channel bed, and 
several feet of accumulated sediment within the channel.  A two-stage ditch will improve 
the quality of the drainage by increasing bank stability, transport sediment, increase 
assimilation of nutrients in the floodplain, and improve in-stream habitat during periods 
of low flow. A two-stage ditch allows periods of high flow to access a floodplain, settling 
sediments and nutrients out of the water column.  During periods of low flow, deposition 
in the main channel will be reduced because a narrower, deeper channel increases 
sediment conveyance, which could reduce the frequency of ditch maintenance.   
 
A second recommendation would be to construct a two-stage ditch along the entire 
length of Deal Ditch at Site 7 (Figure 2). The estimated total amount of excavated 
material for the construction of Priority Area 1 would be approximately 2,200 cubic 
yards. If the entire length of Site 7 is constructed with a two-stage ditch then a total of 
approximately 6,600 cubic yards would be required to be excavated. Grasses and 
erosion control fabric would be used to re-vegetate and control erosion from newly 



exposed soils on the bench and second channel banks following construction.  Areas 
that are currently being hayed would be replanted to a hay crop.  
 
Site 7 – Alternative Treatment 
An alternative treatment to the two-stage ditch at Site 7 is to remove the trees along the 
ditch, primarily on the north side, throughout Priority Area 1 (Figure 2).  Additionally, 
approximately 1 to 3 ft of sediment would be removed from the channel bottom in 
Priority Area 1.  During the sampling for the 2006 diagnostic study, Deal Ditch had E. 
coli levels above Indiana state water quality standards.  One way to treat E. coli is to 
increase sunlight exposure to the water and remove sediments that might be 
contributing to the E. coli loads.     
 
Notes on the Site 7 Conceptual Design 

• To minimize impacts to NWI wetlands, 75% of the bench is on the south side of 
the ditch until it reaches CR E 400 S where 75% of the bench is on the north side 
(Figure 2). 

• All spoils excavated from the construction of the two-stage ditch would be spread 
on the right-of-way and on the property to the south of Deal Ditch.  The PLCC 
and JFNew would be responsible for securing permission to spread spoils 
outside of the legal drainage easement. 

• Trees removed during the construction would be either burned or removed to an 
upland site for disposal. 

 

 
Figure 2. Proposed location of the two-stage ditch at Site 7 within the drainage 
easement and NWI identified wetlands.  
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Figure 3. Proposed channel modification for the construction of a two-stage ditch at Site 
7. The channel shown here does not include sediment deposited in the stream bed.   



Site 8 
Deal Ditch enters into the north end of Pretty Lake (Figure 4). The channel is 
approximately 8 feet wide with an average water depth of less than 1 foot with 
streambanks that are roughly 8 feet high. Deal Ditch runs through a forested/shrub 
wetland identified by the NWI in the middle of the project area (Figure 4). Erosion is 
occurring along the streambanks (Figure 5) and the current channel offers little high flow 
access to a floodplain.  A set of treatment options were investigated and developed for 
Site 8 and include rock grade controls, the construction of a two-stage ditch, armoring of 
stream banks, creation of a bench within the existing channel, and increasing the 
amount of sunlight to the streambanks. The goal of these different projects is to 
increase streambank and bed stability and reduce erosion. 
 

 
Figure 4. Site 8 with station line, potential flooding areas, and NWI wetland identified. 



 
Figure 5. Example of erosion occurring on the left downstream bank at Site 8. 
 
Rock Grade Controls 
The initial focus at Site 8 was to create a series of rock grade controls within the 
channel to reduce stream velocity and allow for greater access to the floodplain, thereby 
decreasing erosion and allowing sediments and associated nutrients time to settle out of 
the water column. After a physical survey including four cross-sectional profiles and a 
longitudinal profile, it has been determined this technique may not be a beneficial 
treatment option. An overall bed slope of 0.36% was determined from the longitudinal 
profile, which suggests the stream grade is not contributing to bed instability. 
Additionally, some areas along the reach were identified as potential flood prone areas 
because the banks are considerably lower than in some areas and could be undesirable 
for landowners in those areas (Figure 4). 
 
Two-Stage Ditch 
Another treatment option suggested for Site 8 is to construct a two-stage ditch. The 
goals of the two-stage ditch are the similar as those listed earlier for Site 7. The 
approximate width of the bench would be 30 to 33 feet. Once a 3:1 slope is applied to 
the second stage banks the overall width of the ditch will be approximately 60 feet 
(Figure 7). Native grasses will be used to re-vegetate the bench and second stage 
banks and erosion control blanketing will be installed following construction to reduce 
erosion. The amount of material to be excavated from the construction of a two-stage 
ditch at Site 8 would be 12,500 cubic yards. All spoils excavated from the construction 
of the two-stage ditch would be spread on the drainage easement and adjacent 
property.  As with Site 7, the PLCC and JFNew would be responsible for acquiring 
permission to use the adjacent properties.   
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Figure 6. Site 8 cross-section 2 located at Station 784. 
 
Creation of a Bench within the Channel 
A hybrid alternative to creating a two-stage channel through Site 8 would be to create a 
bench within the existing channel by installing stone, coir logs, or other material to 
narrow the width of the low flow channel.   This narrower low flow channel would convey 
base flows and more effectively carry sediment through the channel.  During a storm 
event, the stream would flow across the bench depositing sediments and nutrients.  The 
existing grade of the stream would not be modified.   
 
Increased Sunlight to Streambanks  
Deal Ditch runs through a forested area at Site 8. Because of this, the amount of 
sunlight that is transmitted to the forest floor is minimal in most areas (Figure 7) and 
may be limiting the amount of vegetated cover on the stream banks. Increasing the 
sunlight to the streambanks by removing trees along the length of Deal Ditch is 
suggested as method to increase the amount of vegetation on the stream banks. The 
goal for increasing the amount of grass cover on the stream banks is to increase bank 
stability and decrease the erosive potential of high flow. Decreasing the erosive 
potential of the stream banks would help reduce the amount of sediment and nutrients 
entering the stream that eventually reach Pretty Lake. An additional benefit from 
increased sunlight to the stream could be a reduction in E. coli concentrations, as UV 
light is known to kill E. coli.  
 
This treatment type along Deal Ditch at Site 8 could take place along the entire length of 
the site or only in specific areas. The number of trees that would need to be removed for 
this project is not known at this time. The amount of trees that would need to be 
removed may affect whether spot cutting or clear cutting would be utilized.  The stumps 
of cut trees would remain to aid in bank stability. Trees would either be taken off-site to 
a predetermined location or burned at a predetermined location.  
 



 
Figure 7. Example of an area within Site 8 that could use increased sunlight. 
 
Armoring of Banks 
An alternative treatment to reduce streambank erosion would be to armor highly eroding 
sections of Deal Ditch with stone or equivalent erosion control material.  This treatment 
would require minimum tree disturbance and not significantly change the current 
conveyance capacity of the stream.  This treatment is less preferred because it has a 
high cost to benefit ratio.  There is a significant amount of streambank that would 
require armoring to have the desired effect of protecting and improving the water quality 
of Deal Ditch.    
 
Permit Requirements 
Several of the project types at both Sites 7 and 8 would require regulatory permits such 
as Indiana Department of Environmental Management (IDEM) 401 Water Quality 
Certification, Indiana Department of Natural Resources (IDNR) Construction in a 
Floodway Permit, and a U.S. Army Corps of Engineers (ACOE) 404 Permit.  The PLCC 
would be responsible for applying for and acquiring the permits to complete the projects; 
however, the PLCC may request that the LaGrange County Drainage Board use the 
IDNR 368 Review Process to facilitate the permitting process.  At a minimum, the PLCC 
would request a letter supporting the projects because they involve legal drains. 
 
Requested Information 
The PLCC and JFNew requests written comments regarding your opinions on the 
feasibility of accomplishing one or more of the projects described above.  Please use 
the following pages to indicate which techniques are acceptable and which techniques 
are the preferred choices of the LaGrange County Drainage Board.  Your feedback will 
be included in the feasibility study report under the analysis of Sites 7 and 8. 
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Text Box
For Sites 7 and 8, only one copy of the supporting information sent to the landowner is included to reduce the size of Appendix.

































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

PROJECT DESIGN SPECIFICATIONS 



 





























































































 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

PERMIT CORRESPONDENCE 



 



















































































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
 

QHEI, BEHI, AND PFANKUCH 
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