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Figure 40. Land converted to urban uses (1992 to 2006) within the Region of the

Great Bend of the Wabash River watershed.
Data used to create this map are detailed in Appendix A.

2.10 Population Trends

As the land use discussion details above, the Region of the Great Bend of the Wabash River
watershed supports an amalgam of sparsely and densely populated areas. Tracking
population changes within a watershed is a bit difficult as watershed boundaries rarely align
with the boundaries (township, census tract, county) used to report populations. Reported
data can be used to estimate current and projected populations, track population growth
over the past century, and assist in identifying high and low density populations within the
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vicinity of the watershed. Stakeholders are concerned about the impacts of continued
development to satisfy the growing population.

The Region of the Great Bend of the Wabash River watershed lies within six counties. It
drains nearly 70% of Tippecanoe County, 21% of Warren County, 7% of Fountain County,
5% of Montgomery County and less than 2% of Benton and White counties. Population
trends for these counties derived from the most recently completed census (2000) are
shown in Table 22, while Table 23 displays estimated populations for the portion of the
county located within the watershed. These data indicate considerable growth in Tippecanoe
County over both the past century (325% growth) and over the previous decade (14%).
Over the century, growth and loss are equally spread over the counties with three showing
increasing populations over time and three detailing declining populations. In the most
recent decade, increases in population were identified in all counties except Benton.

Table 22. County demographics for counties within the Region of the Great Bend of
the Wabash River watershed.

County Area Population Population Growth Pop. Den;ity

(acres) (2000) (1890-2000) (1990-2000) (#/sq. mile)
Benton 259,953 9,421 -20.9% -0.2% 23.19
Fountain 254,465 17,954 -8.2% 0.8% 45.16
Montgomery 323,248 37,629 34.3% 9.3% 74.50
Tippecanoe 321,810 148,955 324.6% 14.1% 296.23
Warren 234,303 8,419 -23.1% 3.0% 23.00
White 325,372 25,267 61.2% 8.6% 49.70

Table 23. Estimated watershed demographics for the Region of the Great Bend of
the Wabash River watershed.

County A_\rea of County Pe_rcent of County Population
in Watershed in Watershed
Benton 1,090 0.4% 40
Fountain 16,112 6.3% 1,137
Montgomery 14,387 4.5% 1,675
Tippecanoe 221,385 68.8% 102,472
Warren 48,604 20.7% 1,746
White 4,872 1.5% 378
Total Estimated Population 107,448

The majority (90%) of the Region of the Great Bend of the Wabash River watershed
supports less than 10% of the population at a density less than 700 people per square mile.
The average population density for the watershed is 3,270 people per square mile (Figure
41). The majority of the population lives in a density of 10,500 to 23,250 people per square
mile. The higher population densities are present within the vicinity of Lafayette and West
Lafayette with other high density areas occurring around Attica and Battle Ground.
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Bend of the Wabash River watershed.
Data used to create this map are detailed in Appendix A.

2.11 Planning Efforts in the Watershed

Flgure 41 Populatlon den5|ty (#/square kilometer) within the Region of the Great

Many planning efforts have occurred at many scales within the Region of the Great Bend of
the Wabash River watershed. The earliest identified plan was completed by the U.S. Army
Corps of Engineers in the 1970s. This effort focused on resources present within the corridor
of the Wabash River along its entire length. More recent planning efforts include those by
the Wabash River Heritage Corridor Commission (WRHCC) along the length of the Wabash
River and the U.S. Army Corps of Engineers Reconnaissance Study of the Wabash River
within Tippecanoe County. Additionally, Tippecanoe County maintains a county-based

Wabash River Enhancement Corporation
ARN #305-9-54

Page 80




Region of the Great Bend of the Wabash River Watershed Management Plan 10 May 2011

master plan as do several of the cities. More focused planning and outreach has occurred in
targeted areas as well including the Purdue University campus, the urban corridor along the
Wabash River within Lafayette and West Lafayette, green corridor planning along the
Wabash River throughout Tippecanoe County, and the Tippecanoe County Partnership for
Water Quality, the regional Municipal Separate Storm Sewer System.

2.11.1Wabash River Heritage Corridor Commission

In 1990, the Indiana Department of Natural Resources (IDNR) created the Wabash River
Heritage Corridor Fund to provide assistance with conservation and recreational
development projects along the Wabash River. In 1991, the Wabash River Heritage Corridor
Commission (WRHCC) was created by House Enrolled Act 1382. The WRHCC protects and
enhances the natural, cultural, historical and recreational resources of the Wabash River
within the nineteen counties through which the river runs. This includes Tippecanoe,
Fountain, and Warren counties, which are part of the current planning project. Since 1990,
approximately 60 projects received funding totaling more than $13 million through the
corridor fund (WRHCC, 2004). Additional efforts by the WRHCC include maintenance of a
visible presence within the corridor counties, provision of interaction along the length of the
corridor, and promotion of the Wabash River and its historical and recreational
opportunities.

In 2004, the WRHCC updated its master plan via a series of public meetings along the
Wabash River corridor. The master plan focused on eight main areas including land use,
natural resources, historic resources, recreational resources, corridor connection and
linkages, scenic by-way linkages, thematic connections, and tourism. As portions of the
watershed are contained within the Wabash River Heritage Corridor, it is important that the
goals, strategies, and actions developed as part of this plan be in line with those developed
as part of the WRHCC master plan. The master plan identified the following action items:
= Maintain and enhance the natural diversity of the corridor.
= Restore natural landscapes of the Wabash River Heritage Corridor.
= Ensure that mineral extraction is environmentally sensitive.
= Stabilize the riverbank.
= Re-establish riparian forests and wetlands along the Wabash River.
= Develop and implement set-back programs to reduce surface runoff and non-point
source pollution.
= Enforce existing regulations regarding point source pollution related to wastewater
treatment plants and septic systems and explore the need for new regulations.
= Promote monitoring of water quality and public education about water quality.
= Preserve large regional natural areas.
= Fish stocking and wildlife reintroduction in and along the Wabash River.
= Conduct a historic resource inventory of the corridor resource and nominate eligible
properties for National Register designation within the corridor.
= Develop a prioritized list of historic and cultural resources that are threatened for
focused preservation effort by county.
= Identify long-term funding opportunities for historic preservation along the corridor.
= Acquire and develop more recreational areas and opportunities.
= Promote and enhance hunting and fishing opportunities.
= Promote and enhance birding opportunities in the corridor.
= Promote and enhance bicycling opportunities in the corridor.
= Develop trail connections along the river linking corridor communities.
= Increase access to the Wabash River for recreational use, boating, fishing, and
enjoyment of the river. Increase overnight facilities access.
= Establish designation of scenic by-way along the river.
= Install directional or identification signs for scenic by-ways along the river.
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= Create an image to connect and interpret significant resources.

= Develop a Wabash River Heritage Corridor Center that would introduce and interpret
the significance of the Wabash River and the Heritage Corridor and serve as a central
repository or records center for Wabash studies.

= Develop a Wabash River and Heritage Corridor education curriculum for teacher
training opportunities.

= Create corridor identification.

= Promote and market corridor resources and events.

= Develop and coordinate corridor events as part of the Heritage Corridor identity.

= Provide information to promote local and corridor recreational resources and
facilities.

= Develop a natural resources guide specific to the Wabash River Heritage Corridor
that will be site specific including river and public access information.

Stakeholders identified many of the action items detailed by the WRHCC for improvement of
the Region of the Great Bend of the Wabash River watershed. Based on information from
WRHCC commissioners, little advancement toward meeting these goals have occurred since
2004 in the counties located within the watershed including Tippecanoe, Warren, and
Fountain counties.

2.11.2Tippecanoe County Area Plan
The Tippecanoe Area Plan Commission (APC) completed the County Master Plan in 1981
(TCAPC, 1981). Multiple updates to the plan occurred since that time. In 1981, the plan was
composed to provide the following:
= An essential statement of policy devised to facilitate public participation in the
planning process.
= A statement of policy encouraging interaction with public officials.
= A policy guide to provide stability and consistency in light of changing conditions.
= A guide to legislative bodies throughout the county in light of adopting land use
controls by which changes can be based.

The plan was intended to serve as a guidance document by which development and changes
within the county could occur. The key planning pieces contained within the County Master
Plan which are relevant to the watershed management plan include the land use,
transportation, and floodplain plans. The key highlights of each of these individual plans are
described below.
= Land use: In 1981, residential land use occurred mainly within Lafayette and West
Lafayette with sporadic residential development east of town in Fairfield Township,
south of town in Wea Township, and north of town in Wabash Township. Future
development plans identified residential expansion from the southern urban
boundary to Wea Creek, from the eastern urban boundary beyond the 1-65/SR 26
east intersection, extend across the Wea Plains from Little Wea Creek to West Point,
expand into Dayton and Clarks Hill, expand outward from Battle Ground, and in
smaller areas throughout the county. These expansions were identified as possible
without inhibiting agricultural production on the most productive lands in the county.

= Transportation: An updated 2030 transportation plan for Tippecanoe County was
adopted in 2007 (APC, 2007). The goal of the updated plan was to develop a
coordinated transportation system which includes rail, vehicle, pedestrian, mass
transit, and bike access. The plan addressed the following current and future
roadway plans and issues: Hoosier Heartland Corridor (SR 25) from Lafayette to
Logansport, US 231 around the west side of Purdue University, SR 26 and US 52
within urban areas, and continued access and development of City Bus and bicycle
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and pedestrian facilities. Specific reviews of the Hoosier Heartland and US 231
redevelopment should be part of this planning process as should any development or
redevelopment of other roads within the watershed.

= Floodplain: Flooding is covered as part of the multihazard management plan which
was updated in 2006 (APC, 2006). The multihazard management plan is included as
a portion of the County Master Plan. Flooding is noted as a significant concern within
Tippecanoe County having occurred three times in the period of July 2003 through
February 2005. In total, 14 flood events were recorded within the county from May
1943 through February 2005. These events resulted in more than $67 million in
property damage and more than $58 million in crop damage. Flooding is typically
limited to riverine flooding but has also historically been associated with flash,
overland, lake, and urban flooding. Lake flooding is associated with Hadley Lake,
while urban flooding is likely due to inadequate drainage and too high of densities of
impervious surfaces.

As the county master plan was largely composed in 1981 with partial updates occurring
since that time, it is not surprising that the plan can no longer address natural land use, soil
erosion, or development concerns. Stakeholder concerns regarding development, soil
erosion and deposition, and the impact of these on waterbodies need to be incorporated into
future updates of the land use planning portion of the master plan at a minimum.

2.11.3Tippecanoe County SWCD Master Plan
The Tippecanoe County Soil and Water Conservation District (SWCD) was created in 1940
and was tasked with coordinating the conservation of soil, water, and related natural
resources within Tippecanoe County (Tippecanoe SWCD, 2010). The SWCD’s vision of
natural resources for Tippecanoe County is: stable soils, healthy forests and riparian
buffers, clean streams and water resources, productive farms, and sustainable communities.
As part of their planning process, the SWCD identified the following areas of concern:
= Accelerated erosion on areas under construction resulting in downstream silting of
drainageways, bottomlands, and streams.
* Increased surface water management problems and flooding due to runoff from
impervious surfaces.
» Improper soil use in construction of buildings, streets, and other structure that fail
due to soil limitation that were not addressed.
» Limited riparian buffers resulting in the loss of natural topography.
* Negative impacts from water pollution on drinking water, household needs,
recreation, fishing, transportation, and commerce.
= Rapid urban growth demands more space for housing developments and shopping
centers at the direct expense of family farms and traditional framing mechanisms.

As the action items identified by the SWCD apply to a majority of the watershed, these
practices and intent should be considered when developing priority action items for
watershed improvement. Additionally, as these action items mesh with stakeholder
concerns with regards to limited watershed buffers, livestock access to streams, and loss of
wildlife habitat, efforts should be made to combine implementation efforts as possible. The
following actions were identified by the SWCD to be completed by 2014:
= No till practices shall be increased by 2,500 acres in the Upper Wabash and Wildcat
Creek watersheds.
= Cover crops shall be increased by 2,500 acres in Tippecanoe County by 2014.
= The SWCD will educate 20 landowners in high manure application areas on best
management practices for manure application by 2014.

Wabash River Enhancement Corporation Page 83
ARN #305-9-54



Region of the Great Bend of the Wabash River Watershed Management Plan 10 May 2011

The SWCD will increase streambank stabilization awareness/education through 10
partnering opportunities by 2014.

125 acres of buffers will be installed in the Wea Creek and Wildcat Creek watersheds
by 2014.

The SWCD will educate 150 landowners about the benefits and installation of two-
stage ditches by 2014.

The SWCD will provide 10 educational and/or outreach opportunities on the
environmentally wise use of lawn fertilizers and pesticides by 2014.

The SWCD will educate 750 landowners about beneficial native plants and the
negative impact of invasive plants on the environment by 2014.

350 acres of wildlife habitat will be installed in Tippecanoe County by 2014.

The SWCD will work to reduce stormwater runoff by facilitating programs to establish
250 best management practices by 2014.

2.11.4Vision 20/20 Plan

The Vision 2020 Plan focused energy and efforts throughout Greater Lafayette and
Tippecanoe County on areas of need (Benson et al., 2002). A variety of round table and
planning groups were created as part of the visioning process. Additionally, many of the
action items recommended have since been implemented. Specifically, the environmental
and land use action items are most relevant for the current watershed planning process.
These recommendations include:

Upgrading and fully implementing a solid waste management plan for Tippecanoe
County.

Adequate funding and staffing of the Wildcat Creek Solid Waste Management District
to enable coordination and implementation of the solid waste management plan
noted above.

Development of marketing strategies to encourage all entities and organizations to
use recycled materials.

Establishment of watershed groups to identify problems and promote solutions and
develop/implement public education strategies for surface and groundwater quality
improvement.

Development of a public education strategy for education homeowners with private
wells.

Support and implementation of a wellhead protection plan for each community water
supply system.

Identify and remediate Brownfield and other chemically-contaminated sites to reduce
threats to local groundwater and streams.

Provide adequate funding and staffing for county and city offices to coordinate and
implement the NPDES Phase Il stormwater program.

Prevent soil erosion by wind and water in urban and rural settings by promoting the
use of best management practices.

Lobby for aesthetics to be added as a purpose of zoning in the state enabling acts.
Implement state and federal programs to protect farmland and natural areas.
Designate River Road from 1-65 to Black Rock as a scenic by-way and protect North
River Road as a model entrance to the Greater Lafayette urban area.

Conduct constant updating of the Tippecanoe County Comprehensive Plan.

Revise the county land use plan so that it adequately serves to protect watersheds,
preserve natural areas, and maintain and enhance the rural landscape and
agricultural resources.

Preserve and restore a variety of natural areas to protect the diversity of native
wildlife and plant species and create opportunities for human enjoyment of the
natural environment.
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= Develop a comprehensive plan for parks, recreation, leisure, historic and cultural
sites and other interesting places along the Wabash River corridor.

= Enhance, improve, integrate, and maintain recreational, green spaces, and natural
areas through the creation of linkages between the Wabash River and other sites
both existing and future.

= Plan for development of new commercial and residential areas contiguous to
established areas zoned for similar usage at the edges of the cities or within
redevelopment areas.

The Vision 20/20 planning effort provided a solid foundation that suggests that many
historic stakeholder concerns are still relevant today. Specifically, stakeholder concerns
regarding development pressures, soil erosion, conversion of agricultural to urban land
uses, and the need for recreational access were all identified as part of the Vision 20/20
plan.

2.11.5River Vision
Over 100 community members and interested stakeholders participated in River Vision on
November 4, 2006. The goal of River Vision was to develop a list of values, ideas, and
visions for the future of the Wabash River within Greater Lafayette’s urban corridor from US
231 to Interstate 65. The goal of the visioning session was not consensus but rather to
gather community input and provide information which would be used as a basis for the
Wabash River corridor master planning process slated to start in 2007. Major areas of
interest among community groups were environmental and recreational with participants
social, cultural, wildlife, economic, heritage, education, community and connectivity, and
aesthetics of secondary importance. Recommendations developed as part of River Vision are
as follows:
= Utilize environmentally sensitive design to enhance existing natural areas south of
the cities’ wastewater treatment plants to create wildlife habitat and increase flood
storage.
= Create low-impact trails along the Wabash River connecting downtown Lafayette and
West Lafayette with Fort Ouiantenon.
= Correct Combined Sewer Overflow issues and reduce odor problems at the
wastewater treatment plants.
= Physically connect downtown Lafayette to the river through the Wabash Avenue
Neighborhood and McAlister Park.
= Expand existing trails along the river.
= Provide water-based recreation and provide a canoe livery, boat storage location,
aquatic center, and swimming beach along the river.
= Create permanent cultural activities location that could support museum, educational
facilities, and community artists.
= Enhance Shamrock Park and connect it and the Wabash Avenue Neighborhood to
downtown Lafayette.
= Enhance views of the river from bridges.
= Restore and expand Mascouten Park.
= Provide parking and picnic areas near Davis Ferry Park.
= Connect Davis Ferry Park to Prophetstown State Park via a trail.
= Create a recreational destination where the Tippecanoe River and Wabash River
combine.
= Create an access point where the Wabash River and Wildcat Creek combine.
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2.11.6County-wide Corridor Master Plan (WREC)

The Wabash River Enhancement Corporation and their consultant, Wallace Roberts & Todd,
completed a County-wide Corridor Master Plan in 2011 (Wallace, Roberts & Todd, 2011).
The project sought to capitalize on past accomplishments, current activities, and new
opportunities to define the Wabash River’s place in the community and identify the river as
the region’s most valued resource. The planning project occurred in two phases with the
Central Corridor Planning Project beginning in May 2007 and the Wabash River Greenway
Planning Project beginning in May 2009.

The Central Corridor Plan was developed with input from the WREC board of directors,
community members, and stakeholders from Lafayette and West Lafayette with the
following goals:

= Connect the cities to the river and create a healthy balance.

= Cultivate healthy ecosystems.

= Engage the whole community.

= Connect the cities to each other.

= Focus on creating a sustainable community of choice.

The plan recognizes three distinct zones within the urban or central corridor. The Northern
Reach is largely parkland and includes opportunities for ecological, education and
recreational enhancements as well as neighborhood development investments. The Central
Reach represents the civic core of Lafayette and West Lafayette and present opportunities
to enhance riverfront and community connectivity. The Southern Reach includes WREC and
city-owned properties, the Wabash Avenue Neighborhood, and parkland allowing for
educational, recreational, and ecological enhancement as well as cultural interpretation.
Figure 42 details projects identified within the Central Corridor as part of the County-wide
Corridor Master Plan. Appendix G details these projects more completely.
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Figure 42. Projects identified within the Central Corridor as part of the County-
wide Corridor Master Plan.

The Wabash River Greenway developed as the second phase of Corridor Planning along the
Wabash River. The Wabash River Greenway will be tailored to fit specific circumstances
present in Tippecanoe County. The Wabash River Greenway should 1) develop as economic,
social, and environmental conditions allow; 2) encompass the 100 year floodplain and
coincide with the floodplain zoning district of the Unified Zoning Ordinance; and 3) comprise
private, public, and nonprofit land ownership. The Greenway is divided into three sections:
A mostly-urbanized central section and north and south sections that are primarily rural-
suburban. The Wabash River Greenway identifies travel routes through the greenway via
roadways, pathways, and waterways (Figure 43 to Figure 45) that will increase access to
the Wabash River and connectivity with and along the river. Additionally, the greenway is
divided into six sections which highlight recreational opportunities, historic features, natural
areas, and trail-related amenities. Each section includes travel routes (Appendix G).
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Figure 43. Wabash River Greenway travel routes and bicycle classifications.
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Figure 44. Waterway access sites in the Wabash River Greenway.
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Figure 45. Existing and future trails within the Wabash River Greenway.

2.11.7Wabash River Reconnaissance Study (Corps)

The U.S. Army Corps of Engineers (Corps) completed a 905(b) (WRDA 86) analysis of the
Wabash River in Tippecanoe County (Corps, 2011). The purpose of the study is to
determine if there is Corps interest in providing flood damage reduction and ecosystem
restoration solutions to identified water resource problems within the 29 miles of the
Wabash River in Tippecanoe County. Public concerns identified as part of the study include
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water quality, bank erosion, flooding and flow flashiness, wildlife habitat, historic and
cultural resource preservation, recreation, economic development, and property rights.
Potential projects identified as part of this plan include:

e Stabilization of 35,000 linear feet (6.5 miles) of streambank;

e Enhancement of 37 acres of riparian vegetation;

e Stabilizations of Happy Hollow Park.

2.11.8Tippecanoe County Partnership for Water Quality Plan

Tippecanoe County, Purdue University, lvy Tech State College, and the Cities of Battle
Ground, Dayton, Lafayette, and West Lafayette signed a joint agreement to collectively
manage stormwater issues within the state designated Municipal Separate Storm Sewer
System (MS4; Figure 46). This partnership is known as the Tippecanoe Partnership for
Water Quality (TCPWQ). Collectively, TCPWQ submitted a notice of intent to accept
responsibility for the management of the MS4 and the six designated minimal control
measures (MCMs)  which include: public  education and outreach, public
participation/involvement, illicit discharge detection and elimination (IDDE), construction
site run-off control, post-construction run-off control, and municipal operations pollution
prevention and good housekeeping.

Figure 46. Tippecanoe County Partnership for Water Quality (MS4) jurisdiction.
Data used to create this map are detailed in Appendix A.

In May 2004, the Baseline Characterization Report (or Part B) was submitted to IDEM as
part of the MS4 permitting process (CBBEL, 2004). The report characterizes the land use
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and stormwater runoff, identifies sensitive areas and structural and non-structural best
management practices, and specifies priority implementation areas within the MS4. Based
on the fact that agricultural land uses dominate the MS4 area (60%), the implementation of
agricultural best management practices focused on sediment and nutrient transport
reduction are encouraged. The recommended best management practices include
conservation tillage, nutrient and pesticide management, buffer strips, and wetland
restoration. The implementation of these items will assist in addressing stakeholder
concerns relating to sediment erosion and transport and high nutrient concentrations. To
address the next highest land use, urban land uses which account for 13% of the MS4
region, the baseline characterization report recommends adoption of a comprehensive
stormwater ordinance and identifies urban best management practices for each MCM.

2.11.9City of West Lafayette Stormwater Improvement Projects
As part of the Tippecanoe Partnership for Water Quality, the City of West Lafayette works
collectively to meet the identified minimum control measures (MCMs) with other TCPWQ
members. Additionally, they’ve identified the potential need to implement a stormwater fee
to complete several capital projects necessary to reduce stormwater impacts on the Wabash
River from the City of West Lafayette. These projects include:
» Improve Blackberry Pond embankment, potentially modify the detention basin and
armor Indian Creek as part of the Blackbird Pond Stormwater Improvement Project.
= Improve stormwater drainage to Celery Bog, upgrade the wetland outfall structure,
and reduce erosion to the north drain to Celery Bog.
= Install additional stormwater drains, sewer piping, and manufactured water quality
structures to filter stormwater from North River Road near downtown West
Lafayette.
= Reduce erosion of Happy Hollow Park ravines, improve park and neighborhood
drainage, and install rain gardens at the top of the Happy Hollow drainage.
» Upgrade the Manchester Street Ditch and improve channel and stormwater
infrastructure within Cumberland Park to reduce flooding within Cole Ditch.
= Improve the detention pond and drainage system in Purdue Research Park.
* Implement rain gardens and rain barrels within residential areas of The Island.
= Install under drains to remove water from saturated soils and create infiltration
basins to filter water and reduce flooding in University Farms.

2.11.10City of Lafayette Stormwater Improvement Projects

To meet their NPDES permit requirements, avoid fines, and complete drainage
improvements, the City of Lafayette established a stormwater utility. In 2010, residential
property owners will be assessed a $4/monthly or $48 annual fee. This fee pays for runoff
from one equivalent residential unit (ERU) or 3,200 square feet. Non-residential developed
property owners pay annual stormwater fees based on their calculated impervious surface
with a minimum $5/month fee (DLZ, 2010).

As part of their stormwater program, the City of Lafayette developed a stormwater
infrastructure rehabilitation and expansion program (Figure 47). The following projects were
identified as part of the program:
= Construction of a new storm sewer including stormwater detention ponds and rain
gardens along the length of Valley Street.
= Erosion control and streambank armoring, stream realignment, and high-flow bypass
channel construction along Elliot Ditch near Poland Hill Road.
= Construct a new storm sewer along South 30" Street from Teal Road to the
industrial park near Beck Lane.
» Install rain gardens and rain barrels at targeted locations within the City of Lafayette.
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= Improve stormwater filtration of drainage near Beck Lane and South 18" Street
before it enters the pond in Armstrong Park with wetland plantings and regarding to
create a stormwater pond upstream of the Armstrong Park pond.

» Redirect combined stormwater to detention ponds along South 18" Street near
Jefferson High School to treat runoff into Durkee’s Run while constructing 1,200 feet
of new storm sewer.

» Dredge silt from existing Vinton Woods detention ponds, improve piping between the
ponds, and correct the outlet structure near the northern edge of the northern pond.

= Construct a new storm sewer along Orchard Drive to drain stormwater more quickly
and prevent stormwater and sanitary sewer backups during storm events.

» Repair and replace storm sewer outfalls throughout the City of Lafayette.

Figure 47. Stormwater project identified in the City of Lafayette.
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2.11.11Purdue University Master Plan and Stormwater Plan

Purdue University recently completed a new master plan (Sasaki, 2009) for all of the
university-owned property (Figure 48). The master plan focuses on mechanisms to redirect
the campus focus inward, limit campus sprawl, and to utilize campus space following re-
routing of U.S. 231 and re-designation of State Street from State Road 26 to a locally-
maintained roadway. Many of the items contained within the strategic plan focus on specific
campus development or redevelopment options. However, a few specific items contained
within the Purdue University Master Plan that should be considered as part of the current
planning process include: reforestation of the Western Lands, or land located west of
campus currently in forested, pasture, and row crop agricultural land use; internal
development rather than campus sprawl to the north and west; and regional recreational
and wildlife corridor connections. All of these items mesh with concerns identified by
stakeholders.

Figure 48. Purdue University Master Plan jurisdiction.
Data used to create this map are detailed in Appendix A.
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Purdue University identified the need for a comprehensive stormwater management plan
and completed this plan in 2010. Stormwater exits the campus in three manners. Nearly
584 acres of campus, including a small portion of the City of West Lafayette, drains into the
campus stormwater system discharging into Harrison Pond, a former gravel pit near the
southern edge of campus. Approximately 124 acres flow to the City of West Lafayette’s
sewer system entering in the portion of the system that receives combined sewer overflows.
Water falling on the western portion of campus (267 acres) drains to Jordon Creek an
intermittent tributary to the Wabash River. The key elements of this data are that the
Jordan Creek (26%) and CSO (12%) drainage areas are the parts of campus (38%) which
directly impact the Wabash River. The Jordan Creek watershed is only 14% impervious but,
the CSO drainage area is 72% impervious. Consequently, recommended stormwater
management strategies are significantly different in each area. For instance, the density of
the CSO area suggests interception and treatment of roof runoff would have the greatest
impact. The rest of campus (62%) drains into Harrison Pond which does not drain, overland,
into the Wabash River. Rather, drainage to Harrison Pond reaches the Wabash River as
groundwater.

The recently finished campus master plan calls for additional development around the edges
of campus and redevelopment within the existing campus structure. With this in mind, it is
necessary to address impervious surfaces which cover 46% of campus and their associated
stormwater concerns as development and redevelopment occurs. The new master plan
focuses development and redevelopment within the existing development footprint of the
university in order to preserve the edges, particularly the highly pervious land west of
campus which contains the university’s well fields. Since the areas identified for future
development on campus exclude the Jordan Creek and the airport watersheds, the future
development areas actually average about 62% impervious. This area drains to Harrison
Pond and the West Lafayette combined sewers.

As part of stormwater plan development, the following occurred:

= Review of existing stormwater conditions on campus including identification of
problem and opportunity areas.

= Evaluation of historic rainfall on and around campus.

= Analysis of runoff and pollutant loads within the three runoff areas.

= ldentification of opportunities for stormwater improvements.

= Evaluation of constraints created by the campus landscape and existing
infrastructure.

= Development of a prioritized project list including cost concepts.

Findings suggest that addressing small, frequent storm events will provide the most
effective treatment of stormwater on Purdue’s campus. Over 93% of storm events at
Purdue result in less than one inch of precipitation (Meliora Environmental Design, 2009).
Additionally, addressing streets and sidewalks, which collectively comprise the majority of
impervious area on campus, and parking lots, which will be included in campus development
and redevelopment plans, offer opportunities to reduce Purdue’s stormwater impact on the
Wabash River. Recommendations are as follows:

= Design for small, frequent rainfall events.

= Create a sustainable approach which is a systems approach.

= Create a resilient stormwater system by decentralizing infrastructure.

= Manage stormwater where it falls.

= Review all future projects for stormwater opportunities.

The following list of potential projects was generated as part of this analysis. They are listed
below by drainage. These projects should be considered as potential and their listing herein
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does not suggest an endorsement or schedule for their completion. Some practices are
already in progress of installation.
Outlets to Harrison Pond.

Incorporate stormwater capture techniques into the Mackey Arena Redevelopment
Project including bioswale and tree trench use in parking lots for Mackey Arena and
Ross-Ade Stadium; infiltration bed construction under practice fields; and capture of
roof runoff from Mollenkopf Athletic Center.

Install an infiltration bed under the band practice field, install tree trenches along
Third Street and a cistern to capture chiller discharge from field irrigation well
houses.

Downspout disconnection and rain garden and tree trench installation at Hilltop
Apartments.

Bioswale, cistern, and rain garden installation at the Recreational Sports Center.

Tree trench, bioswale, rain garden, and pervious pavement installation at the
Agricultural Mall.

Rain garden installation at the Rush Crossing.

Depression of the road island and installation of rain gardens and formal plantings at
State and Grant streets.

Rain garden and storm water infiltration at the Mathematical Sciences Building.
Construct wetland treatment areas adjacent to Harrison Pond.

Bioswale or vegetative filter and permanent water treatment unit at the coal storage
area for Wade Power Plant.

Outlets to Jordan Creek and drains to Wabash River.

Conversion of non-essential greens and fairways to different vegetated cover types;
creation of native buffer along open water courses, seeps, and wetlands; and
establishment of pretreatment for wash-down and parking lots with wetland
treatment prior to runoff discharging to the Jordan Creek; and streambank
restoration of Jordan Creek.

Incorporate a stormwater streetscape such as tree trenches, bump-out, pervious
pavement, and infiltration beds at Tower Acres.

Rain garden and tree trench installation in Tower Acres parking lot.

Install native planting along stream channels and drainage ditches along Stadium
Drive at Pickett Park.

Restore pool riffle sequences, the streambank of Jordan Creek, and floodplain areas
in Pickett Park.

Infiltration trench and tree trench installation at intramural fields.

Outlets to West Lafayette combined sewer overflow and drains to Wabash River.

Rain garden installation at Windsor Halls parking lot.

Tree trench, bioswale, rain garden, and pervious pavement installation at the
Agricultural Mall.

Depression of the road island and installation of rain gardens and formal plantings at
State and Grant streets.

Tree trench, porous sidewalk, and porous pavement installation within The Island.
Rain garden installation within the Armstrong Hall bump-out along Stadium Avenue.
Tree trench, flow-through planter box, and cistern installation at Stadium Mall.

Additionally, the stormwater plan creates the following policies:

All development or redevelopment projects disturbing over 1,000 square feet should
capture all stormwater runoff and manage a one inch rain on site.

Campus improvements to landscaping or hardscape disturbing over 1,000 square
feet should meet the same requirements.
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Where runoff cannot be captured on-site, stormwater should be addressed to
improve the quality of runoff before it reaches surface waters.

Opportunities to reduce impervious surface coverage or change land coverage from
hardscape or lawns to plantings or infiltration areas are encouraged.

When stormwater management cannot be addressed on site, mitigation of this
stormwater impact should occur in another area of campus which drains to the same
surface waterbody.

2.11.12City of West Lafayette Strategic Plan
In 2010, the City of West Lafayette completed an update to their strategic plan. As part of
this effort, the following economic development projects were identified:

Create a Village/Levee Master Plan focusing on mixed-use development and
redevelopment of the Village and Levee districts of West Lafayette.

Continue and enhance the marketing campaign to recruit retail to West Lafayette.
Consider alternative grocery store models to Trader Joe’s.

Promote mixed-use office development that could accommodate medical uses.
Consider a retail incentive package.

Create an economic development focused Corridor Master Plan for Sagamore West.
Develop a multi-cultural retail incubator.

Develop an annual Capital Improvements Plan.

Continue to implement pedestrian and bike improvements throughout the city.
Deploy procedures for neighborhoods requesting traffic calming.

Continue to implement the wayfinding program.

Feature the Morton Community Center and Library within the Village/Levee Master
Plan.

Continue sustainable practices when planning and implementing city projects.
Conduct a joint development effort to maximize land use options in the island.

Create an Art in Public Places site map and implementation strategy.

Continue to support the efforts of the City Parks Department and Wabash River
Enhancement Corporation to enhance the public amenities along the Wabash River.
Continue creative partnerships with school systems.

Develop improvements to gateways to the community.

Partner with West Lafayette Community Schools Corporation for creative
redevelopment of the Burtsfield Site.

Continue pursuit of fiber to the home/fiber of the premise throughout West
Lafayette.

Create a Council of Neighborhood Presidents.

Implement an incentive program for landlords.

Create a short-term task force between Purdue, students, and the city to evaluate
off-campus housing information and procedures.

Explore incentives for converting rental housing to owner occupancy.

Develop infill housing concept plans on key sites in the city.

Join the International Town and Gown Association.

Host State of the City summit annually.

Create a city Facebook and Twitter account.

Consider ongoing online meetings in the future.

Develop a volunteer recognition program.

Many of these action items do not fall within the purview of the watershed management
plan; however, all of the above actions should be considered during development of the

plan.
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2.11.13City of West Lafayette Combined Sewer Overflow Long-term Control Plan
In 1993, the City of West Lafayette began a nine-part, 20-year plan to reduce combined
sewer overflows and comply with federal regulations related to the Clean Water Act. Over
the last 10 years, a number of major improvements have been made, including:
* An $18 million upgrade to the wastewater treatment plant that included ammonia
removal and de-chlorination.
= Completion of the $2.2 million foundation drain disconnect program in the BarBarry
neighborhood (1999).
»= Construction of the $2.3 million North River Road lift station (1999).
* The $1.9 million rehabilitation of the Happy Hollow interceptor (2001).
= Construction of the $5.9 million wet weather treatment facility to significantly reduce
CSO impacts on the Wabash River (2003).

The city is moving forward on the final components of the 20-year plan. The western
sanitary interceptor will remove a portion of sanitary flows out of the combined storm and
sanitary system, reducing the number of CSOs and the strength of the wastewater in a CSO
overflow event. It will also result in the elimination of three lift stations.

2.11.14City of Lafayette Combined Sewer Overflow Long-term Control Plan
The City of Lafayette’s wastewater treatment plant services 18,000 acres or 28.1 square
miles. Lafayette maintains 436.4 miles of combined and sanitary sewers (Figure 18). Recent
expansion of the wastewater treatment plant from an average annual capacity of 16 MGD
(million gallons per day) to 26 MGD and a peak capacity of 28 MGD to 52 MGD during wet
weather events occurred in 2004. The improvements included the following:

* New influent pump station;

= New fine screening, grit removal, and scum concentration facilities;

* Five new primary clarifiers;

» Two new aeration tanks;

= New process blowers;

= Four new final clarifiers and rehabilitation of the six existing clarifiers;

* New effluent pump station;

= New disinfection facilities and modified chlorine contact tank;

= Two new anaerobic sludge digester and rehabilitation of two existing digesters; and

= Standby power.

Plans were enacted in 2004 to implement nine minimum controls as detailed in the CSO
operational plan; modify the collection system and CSOs to eliminate six lift stations and
one CSO discharge; and expand the wastewater treatment plant. Since the plan was
enacted, reconstruction on the south side of the city occurred resulting in the creation of a
new interceptor, new lift station, and new force mains; removal of the Romney Road lift
station; and closure of CSO outfall 017. Additionally, reduction in storm water flow to the
Shamrock Park CSO outfall occurred resulting in the permanent closure of CSO outfall 008;
while smaller pumping station elimination efforts focused on South 18" Street sewer,
Twyckenham Boulevard extension, and Rome Drive.

Additional progress is on-going to remediate some of the CSO issues. Slyder (2009) details
recent updates to the Lafayette system which included digging a 2,300-foot long, 10-foot
diameter tunnel under 2" Street. The completed tunnel holds up to 1.2 million gallons of
combined sewage and stormwater and connects to the Pearl River lift station at 1°* and
Walnut streets. This project eliminates 30 percent of the city’s overflow volume and cost
approximately $27 million to complete.
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The following improvements (Figure 49) are planned as part of Phase | and Phase Il of the
City of Lafayette’s CSO Long-term Control Plan:

Eliminate the parking lot lift station.

Separate the sewer in the Earl Avenue area.

Install a 48-inch parallel interceptor along Durkee’s Run.

Extend the storage and conveyance tunnel from North Street to the Cincinnati Street
CSO.

Install a 36-inch throttle pipe at CSO 010 and a 24-ince throttle pipe at CSO 015.
Install a 96-inch conveyance sewer along the railroad corridor.

Install at 5.9 MG combined stormwater storage facility near CSO 001 resulting in
closure of CSO 002.

Expand wet-weather storage at the Pearl River Lift Station for wet weather control.
Install a 5.3 MG combined sewer overflow storage facility at CSO 006.

Install a 72-inch conveyance sewer from CSO 007 to CSO 006 storage facility.

Install a 119 MGD high-rate treatment facility near CSO 009.

Install a 60-infh force main from the Pearl River Lift Station to the wastewater
treatment plant.

Implement a post-construction water quality monitoring program following
completion of phase | (elimination of parking lot lift station) and phase Il (all other
practices).
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