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Preface 
Bowman Creek is a tributary of the St. Joseph River that runs through the Southeast Neighborhood of 
South Bend. Its significant tributaries are Auten Ditch, Eberly Ditch, and Philips Ditch. Bowman Creek 
properly begins where Auten Ditch enters the Southeast Neighborhood at S Michigan St. Including 
tributaries, Bowman Creek’s watershed measures approximately 18 square miles . It is usually a losing 1

stream, meaning its flow rate decreases as it progresses downstream. This may be due to percolation into 
a low water table  or leakage into stormwater pipes that run parallel to the creek. 2

For much of its length, Bowman Creek is directed below ground in concrete culverts. Major 
sections of culvert in the Southeast Neighborhood include a 900-ft stretch under the Northern Indiana 
Public Service Company (NIPSCO) facility, a 1,200-ft stretch from Studebaker Golf Course to Dayton 
St., and a 760-ft stretch under J.W. Riley High School’s athletic fields.  

 

 
Figure 1. The Southeast Neighborhood with Bowman Creek.  

Culverts are marked in black. Area of study is marked in green. 
 

The creek is a neglected feature of the neighborhood. Where it is exposed to open air, overgrown 
vegetation and chain-link fences make the water difficult or dangerous to access. People dump trash in 

1 USGS StreamStats. See Appendix B. 
2 National Water Information System. See Appendix A. 
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the creek bed. The creek has seen a recovery of aquatic life in recent years, but the fish population in the 
creek is nonetheless hindered by inhospitable culverts, shallow water depths, and physical barriers such 
as grates. 

The Southeast Neighborhood itself is among South Bend’s oldest, and has seen a long-term 
economic decline since the closing of local industrial giants like Studebaker in the 1960’s. The 
neighborhood’s population has seen steady decline from roughly 9,000 in 1960 to less than 3,000 in 
2010. 42 percent of the population of the neighborhood is below the poverty line, and about 20 percent 
of parcels in the neighborhood are vacant . 3

 
Vision 
The Southeast Neighborhood community has identified Bowman Creek as a valuable, and potentially 
beautiful, asset to the neighborhood. The Southeast Neighborhood Master Plan, composed in 2015 by 
city and community officials based on citizen input, indicated a significant interest in restoring the creek 
to natural beauty. This restoration project could be an environmentally sustainable way to invest in the 
Southeast Neighborhood.  

 

 
Figure 2. Southeast Neighborhood Master Plan rendering of proposed Bowman Creek corridor. 

 

3 Southeast Neighborhood Master Plan. See Appendix A. 
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The most important stage in this restoration is to “daylight” the creek, or bring it to the surface 
and recreate a natural riparian zone where it is currently piped underground.  

There are several stretches of Bowman Creek in the Southeast Neighborhood that flow 
underground, but we believe that Riley High School could be an ideal site to begin daylighting the 
creek. Riley High School, run by the South Bend Community School Corporation (SBCSC), is a public 
school and fixture of the neighborhood. The school is a major neighborhood asset, and the creek 
presents an opportunity for an enduring and mutually beneficial partnership between the school and 
community.  

In this study, we explore the feasibility of daylighting Bowman Creek at Riley High School and 
discuss strategies for making the project financially sustainable for both the city and the school. It is our 
goal to leverage a $500,000 grant from the Pokagon Band of Potawatomi Indians over the next five 
years  into additional funding, and thus minimize up-front costs of the project to the city. We believe 4

that given this funding, this project can potentially be constructed at little or no up-front cost to SBCSC. 
In the long term, daylighting the creek and working towards the creation of a Bowman Creek 

corridor can pay off dividends for both the city and the school. These include financial benefits, such as 
a stronger tax base for both the city and the school, increased homeownership, and increased enrollment 
at Riley High School. Other intangible benefits include making SBCSC a more involved community 
partner, the example to which other public schools can strive to. 

We believe, furthermore, that daylighting Bowman Creek at Riley High School can serve as a 
catalyst for other creek improvement projects, and in general other sustainable revitalization projects in 
the Southeast Neighborhood. Accomplishing this project in the coming years can feed off and contribute 
to a newfound momentum of reinvestment seen both in the neighborhood and across the city of South 
Bend.  

 

 
Figure 3. The Southeast Neighborhood Master Plan envisions creating a creek corridor 

similar to the Riverside Trail on the St. Joseph River.  

4 Intergovernmental Agreements Press Release. See Appendix A. 
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Costs And Benefits 
As with any major civil engineering project, the costs must be a carefully considered factor when 
planning the project. The daylighting of Bowman Creek at Riley High School would not be an 
inexpensive project for the city, but the returns on investment for the city, school, and neighborhood 
would be significant. 

The primary long-term cost of the daylighting project would be maintenance of landscaping 
around the creek. As discussed in Construction Modules and Administrative Concerns, measures can be 
taken to keep maintenance to a minimum. Furthermore, certain features of the project such as a hill 
terrace can actually reduce maintenance time for SBCSC staff. If, however, maintenance costs of the 
creek cannot be made viable for the school corporation, a Memorandum of Understanding between 
SBCSC and the South Bend VPA can be established to shift maintenance responsibilities onto the city. 

Long-term benefits of daylighting Bowman Creek would be substantial. It is common 
understanding that houses near water features with multi-purpose trails and amenities see higher demand 
and higher property values. This theory was supported by a study of property values in Vancouver, 
which indicated a 15- to 20-percent increase in value for property near greenways . Adding this demand 5

generator to the neighborhood would pay dividends for not only the community but also SBCSC. 
Increased property values make homes in the Southeast neighborhood more desirable, leading to 

increased homeownership in the neighborhood. This increased homeownership adds to the SBCSC’s tax 
base, and stimulates further economic activity in the community. Furthermore, increased 
homeownership in the neighborhood paired with an on-campus greenway encourages greater enrollment 
at Riley High School. The SBCSC receives an additional $6,000 of funding per student from the State of 
Indiana. Attracting families to the area would thus dramatically increase funding for the school. 

In a broad sense, we believe that the Bowman Creek Project would act in conjunction with other 
neighborhood revitalization efforts through Bowman Creek Educational Ecosystem and the City of 
South Bend to reinvigorate the Southeast Neighborhood in a holistic manner, benefitting all involved 
parties in the long term. 
  

5 Corridors of Green and Gold. See Appendix A. 
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Existing Conditions 
The section of culvert underneath Riley High School is actually comprised of two parallel culverts. One 
is the “south culvert,” on the right in the direction of travel. The “north culvert” runs along the left side 
of the south culvert. The “Riley culvert” refers to the two as a set. 

The Riley culverts run approximately 760’ from the alley at Columbia St. to Studebaker Golf 
Course. They pass underneath the Riley HS student parking lot and athletic fields, as well as Fellows St 
[Figure 4]. The parking lot and the athletic fields are both property of the school, while the right-of-way 
at Fellows St. and Studebaker Golf Course are property of the city. 

 

 
Figure 4. Aerial photography of Riley HS athletic fields over the Riley Culvert.  

Includes parking lot, Fellows St., and Studebaker Golf Course. 
 
The south culvert is a concrete box culvert with chamfered inside corners. It measures 

approximately 6’8” wide by 4’ high. It maintains a constant bearing along its entire length. The north 
culvert begins as two parallel corrugated metal pipes. They are elliptical, measuring approximately 7’ 
wide on the major axis and 4’ high on the minor axis. The two pipes merge into one, and end as a 
concrete box culvert measuring approximately 7’6” wide and 3’4” high. The average downstream 
gradient of both culverts is -0.65%. 
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The upstream entrances to the culverts at Columbia St. are covered by a slanted metal grate to 
stop litter and other debris from entering the culverts [Figure 5]. This grate frequently accumulates 
debris, which can hinder the flow of the creek and cause backups.  
 

 
Figure 5. Upstream entrance of the Riley Culvert. (McCormick Engineering) 

 
On the downstream side, the culverts open into a natural channel on the golf course. During 

floods, the creek exits the culverts at high velocity, which has led to serious erosion of the channel and 
the partial collapse of a footbridge downstream. 

A study by McCormick Engineering published in 2013 identified the Riley culverts as a point of 
concern for E.Coli contamination. Samples taken by McCormick on April 15, 2012 yielded 
concentrations of 510 CFU/100ml and 63,000 CFU/100ml at the upstream and downstream ends. For 
reference, the EPA limit for full-body contact in surface water is 235 CFU/100ml . These readings 6

suggest a leak of E.Coli into the culvert at some point along its length, possibly due to a slow leak from 
a nearby sewer/stormwater main or an unknown tap into the culvert carrying runoff or sewage. 
  

6 Water Quality Standards Regulations: Indiana. See Appendix A. 
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Stakeholder Concerns 
In meetings with representatives  from Riley High School and SBCSC, we discussed reservations they 7

had regarding the daylighting project and enumerated concerns that would have to be addressed before 
receiving approval from the school Board of Trustees. 

The first concern expressed was the lack of maintenance at other current above-ground stretches 
of Bowman Creek. SBCSC representatives do not want a stretch of creek on their campus to have 
similar problems. We proposed acquiring a Memorandum of Understanding (MoU) to make the city 
responsible for maintenance of the creek on SBCSC land. The city would have more available funding 
for maintenance. 

In response to our proposal to explore acquiring an MoU, school representatives expressed 
skepticism towards the effectiveness of these agreements. The MoU allowing the city to use the Adams 
High School softball field for events in exchange for maintenance was used as an example. In this 
particular case, ambiguities regarding when maintenance should be done by each involved party and the 
irregular scheduling of city events on the fields have led to confusion of responsibility and infrequent 
maintenance overall. However, through discussions with other contacts at the city and Notre Dame, we 
figure that a creek corridor on Riley’s campus would not share these issues. The city department of 
Venues, Parks, and Arts (VPA) would assume complete responsibility for the corridor, as if it was a 
city-owned park, and there would thus be no confusion over maintenance scheduling. 

The next concern was liability. Some representatives were concerned about having open water 
on school grounds, children getting into the water, and the possible increase of insurance rates. Through 
discussions with contacts at the city and other stakeholders, we determined that Bowman Creek would 
present little additional risk to the school. While the excavated channel may present a hazard to visitors, 
the water in the creek itself usually runs about 6” and thus presents almost no drowning risk.  

Riley High School would also prefer to keep its campus closed to the public. This could be 
maintained even with the creek opened up on campus, by putting a stretch of fencing over the creek 
when it enters the campus at Fellow St. Another option might be to create a corridor through the campus 
for public access to the creek, while still barring access to the rest of campus. 

Another concern of SBCSC representatives was, in general terms, the possibility of any 
unforeseeable outcome or maintenance costs, perhaps of a washed-out creek bank, erosion, or other 
problems of that nature. Careful engineering of the creek channel and soil reinforcement with plants 
could all but eliminate this risk. 

Other environmental concerns were voiced as well. School officials anticipate challenges in 
meeting EPA regulations surrounding surface water. These regulations limit the use of substances like 
fertilizer near surface water, where chemicals can be carried by storm runoff into the creek and damage 
the riparian zone. Plots of land that require fertilization near surface water are not uncommon, though, 
so creating a plan to avoid unhealthy runoff would not be difficult to create. 
  

7 Dr. Katherine Turk (SBCSC Executive Dir. of Operations), Mike Szymanski (SBCSC Dir. of Capital Projects), Steve 
Miskin (SBCSC Dir. of Maintenance), Shawn Henderson (Riley HS Principal), Marie Doan (Riley HS Athletic Dir.) 
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Construction Modules 
Construction of the proposed daylighting project encompasses four major areas of concern. These are 
excavation of the daylit channel, utilities adjustments, structures, landscaping, and other adjustments to 
surface features. 
 
Excavation and Hydrology 
The daylit channel would be designed to accommodate both flood and low-flow situations, meaning the 
channel would be shaped in two tiers [Figure 6]. The lower tier would be a narrow trapezoidal channel 
that helps the creek maintain a sufficient depth for aquatic life, roughly 8”, even in low-flow 
circumstances. The upper tier expands the cross-sectional area of the channel, and adds capacity to the 
creek for floods. It would only rarely be full. 

 
Figure 6. Sample Cross-Section Diagram. 

 
The design flow rate for flood preparation would be 100-year. Since Bowman Creek has no 

historical flow rate data available, we used the USGS’ StreamStats program to estimate this flow rate. 
StreamStats uses the rational runoff equation, geologic analysis of the creek’s watershed, and rainfall 
data to calculate probable storm flow rates for various return periods. Calculations we ran using this 
program predicted a peak 100-year flow rate of 502 ft3/s at the upstream entrance to the Riley culvert . 8

However, without historical data to check against, this prediction was assigned a standard error of 40%, 
and is thus extremely imprecise. Furthermore, StreamStats is known to slightly overestimate flow rates 
for urban channels by its omission of obstructions. Bowman Creek, for instance, has many bends and is 
obstructed throughout its length by culverts, bridges, and debris. For this stage of the project, however, 
the StreamStats calculations give a sufficient ballpark estimate which can guide our preliminary channel 
design. 

Along the length of the daylit channel, the elevation of the riverbed would drop from 727’ to 
722’ above sea level to maintain continuity with the existing reaches. We recommend maintaining a 
generally constant gradient along each route to prevent excessive sediment transportation, but the 
gradient may fluctuate slightly depending on the route’s specific topography.  These considerations are 
discussed in more detail in Proposed Routes. 

 
Utilities 
All viable routes would intersect with one or more buried utilities. There is a water main, sewer main, 
and at least one gas main buried underneath Fellows St., which would intersect with all proposed routes. 

8 USGS StreamStats. See Appendix B. 
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Storm drains and lines on the parking lot and athletic fields intersect with different routes, which are 
discussed in Proposed Routes. Any intersected lines would have to be rerouted during the channel’s 
construction. 
 
Structures 
To avoid interrupting traffic on Fellows St., the creek must pass underneath the street at some point, 
regardless of the route selected. We recommend supporting the road overhead with a bridge, to 
minimize the structure’s obstruction of flow. However, a short length of pipe culvert underneath the 
road can be considered as well to cut project costs. In either case, conscientious phasing can minimize 
impact on Riley High School traffic during construction. 

Likewise, the channel would pass underneath Columbia St., where the existing creek enters the 
Riley culvert [Figure 7]. We have considered three options for this juncture. The first option is to begin 
excavation just downstream of the road and leave a short length of the existing culvert in the ground for 
the creek to pass through. While this option obstructs flow more than other options, it is the most 
cost-effective. The second option is to excavate the creek through and span the channel with a bridge. 
This option maintains accessibility for cars and decreases obstruction of flow. The third option is to 
excavate the creek through the street and not span the channel. This option would impede through traffic 
for users of the parking lot and homeowners, but would obstruct the creek the least. At this stage we 
recommend the first option as a compromise of accessibility and cost, but all three are valid solutions up 
for consideration. 

 

 
Figure 7. Columbia St. passing over the upstream entrance of the Riley Culvert. 

 
Other structures such as bank reinforcements and terraces are required for certain routes. These 

are enumerated in Proposed Routes. 
 
Landscaping 
The riparian zone of the daylit creek would require conscientious landscape design, as it has a wide 
influence on the ecosystem. Systems affected by landscaping in and around the creek include aquatic 
life, erosion, and flood mitigation. Furthermore, quality landscaping can improve the aesthetics of the 
campus, attracting students and creating a better space to learn. 
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To encourage population of the creek with aquatic life, we recommend keeping the channel 
natural and earthy wherever possible. In certain sections of certain routes, such as where Route A fits 
between the Track Shed and Tennis Courts, or where Route C rounds the corner of the parking lot, 
concrete or stone reinforcements may be required to create steeper banks, but this should be used only 
when necessary. Areas where bank reinforcement may be necessary are discussed in greater detail in 
Proposed Routes. 

To prevent erosion, we recommend planting the earthen banks of the creek and establishing a 
strong root system. The banks of the channel’s upper tier, which would only rarely be submerged, can be 
planted with short native plants. These plants establish deep roots over time, reducing bank erosion, but 
also require relatively little maintenance. 

The daylit creek’s run through the existing parking lot would be an ideal place to make 
accommodations for students and other viewers. In areas of the parking lot made inaccessible by the 
creek, we recommend creating parkland with a small gathering area. These specific areas depend from 
route to route and are discussed in greater detail in Proposed Routes. 
 
Other Features 
All proposed routes cut through the Riley parking lot [Figure 8]. Thus, to varying extents, each route 
requires parking spaces to be removed. In certain cases, the grid of parking spaces can be reorganized to 
optimize space. This reorganization in itself adds only a negligible repainting cost to the project, but 
removing parking nonetheless affects Riley High School students and staff. We are confident, however, 
that daylighting the creek would not cause substantial parking shortages. The Riley parking lot is rarely 
full, even during school, and generally only fills up during basketball games or the occasional track 
meet. 
 

 
Figure 8. Riley HS parking lot, viewed from southeast corner. 

 
None of the proposed routes intersect with existing entrances and exits to the parking lot off 

Fellows St., thus the project would require little or no reorganization of traffic flow in the lot. 
Some routes intersect with other existing surface features, such as sidewalks and field event 

sectors on the athletic fields. These can potentially be moved to accommodate the daylit channel, adding 
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small costs to the project. In some cases, moving field events can make operations easier for the track 
team, such as moving the shot put and discus sectors directly next to each other. Specific adjustments 
made for each route are discussed in Proposed Routes. 
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Proposed Routes 
Based on surveys of the site and preliminary stakeholder input, we have identified three routes for 
assessment [Figure 9]. Considering the school’s desire to keep their athletic facilities intact, and 
considering the city’s limited resources, we consider the following three routes to be good candidates to 
restore the creek’s natural beauty. The final product may not necessarily follow one of the three. In this 
early stage of planning, however, we will use these theoretical routes to analyze the project’s potential to 
appeal to our stakeholders.  
 

 
Figure 9. Possible daylighting routes overlaid on aerial photography. 

 
Route A 
Route A meanders around the south end of the Riley football field and track. It begins by cutting a 
diagonal path through the student parking lot, bearing southeast. It then crosses underneath Fellows St. 
and enters the Riley athletic fields, threading between the track and tennis courts [Figure 10]. The 
channel then wraps around the southeast corner of the track and follows the edge of the track north until 
it rejoins the existing channel on Studebaker Golf Course. The route measures 1,225’ in length and has 
an average downstream gradient of -0.44%. Refer to the Route A site plan in Appendix C for details on 
the route and recommended adjustments. 

The primary advantage of Route A is that it minimizes impact on Riley’s campus, staying out of 
the way of most athletic features on the site. It would not further limit access to any feature, since the 
tennis courts are already fenced off. 

Route A would require a substantial amount of excavation, but not a prohibitively expensive 
amount. Generally speaking, existing ground elevations rise from north to south on the site. For 
instance, the existing ground surface on the parking lot increases in elevation from 732’ where the creek 
enters to 735’ where Route A would exit. Since Route A travels under higher elevation than Route C on 
the north side of the track, it requires more excavation. 

One way to decrease excavation costs for Route A would be to begin the channel with a lesser 
gradient, around -0.10%, until the route crosses Fellows St. The channel would then continue on at a 
much steeper gradient, roughly -0.56%, to meet the existing channel on Studebaker Golf Course. This 
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would keep the reach underneath the parking lot at a shallower relative depth, reducing excavation 
volume. 

Route A would also require the steep hill on the north side of the tennis courts to be terraced 
down to make room for the channel. This would entail additional excavation as well as reinforcement 
with concrete retaining walls. While the terrace adds additional up-front costs to the project, it greatly 
reduces the amount of maintenance necessary for the hill. Buildings and Grounds staff at Riley currently 
spend about 10 hours a week maintaining the grass on the hill, due to the challenging terrain. By 
leveling out the hill into sections, installing native plants that require little maintenance, and laying out 
irrigation hoses, maintenance of the hill would take only a couple hours per week. Buildings and 
Grounds staff would have an easier job, and the school would spend less money on maintenance. 
 

 
Figure 10. Riley tennis courts and track. 

 
As is the case for all proposed daylighting routes, Route A would cross underneath Fellows St., 

requiring relocation of buried water, sewer, and gas lines. Miscellaneous drainage pipes circling the 
track would also need to be removed.  

We suggest creating a small community park in the southwest corner of the parking lot, since 
Route A makes this corner difficult to use for parking. Installing the park would increase the 
permeability of the surface, decreasing runoff from the site. It would also serve as a welcoming site for 
Riley classes to gather and use the creek as an educational resource, and for community members to visit 
and observe the creek. This park could be graded to include a small basin and dry well, to act as an 
overflow retention pond for the creek in case of floods. 
 
Route B 
Route B, like Route A, meanders around the south end of the Riley football field and track. Route B is a 
slight adaptation of A, following the west and south edges of the parking lot rather than cutting 
diagonally across, leaving more of the Riley student parking lot untouched. Beyond the student parking 
lot, Route B is the same as Route A. It measures 1,400’ in length, the longest of the three routes, and has 
an average gradient of -0.39%. 
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Excavation costs for Route B would be the greatest of the three options. Like Route A, it travels 
under higher terrain on the south end of the site. In addition, by hugging the inside of the parking lot 
corner, Route B would add 175’ of length compared to Route A. Like Route A, Route B would also 
require the hill by the tennis courts to be terraced. Like Route A, Route B requires relocation of utilities 
at Fellows St.  

A small community park would also be created in the corner of the Riley parking lot for viewing 
and access to the creek. Since the purpose of selecting Route B over Route A would be to minimize 
impact on the parking lot, this park would not include room for a retention basin as in Route A. 

Refer to the Route B site plan in Appendix C for more details on the route and recommended 
adjustments. 
 
Route C 
Route C meanders the creek around the north end of the football field and track. It follows the west and 
north edges of the parking lot before crossing Fellows St. The creek then threads between the practice 
football field and track [Figure 11]. The route continues along the south side of the football storage shed 
and rejoins the existing Studebaker Golf Course channel. It measures 1,100’ in length, the shortest of the 
three routes, and has an average gradient of -0.50%. 
 

 
Figure 11. Riley practice football field and track. 

 
Excavation for Route C would be the least of the three routes, due to its shorter length and due to 

its traveling under lower terrain. Like Routes A and B, Route C requires relocation of utilities at Fellows 
St. 

Route C passes through field event sectors on the north side of the track. Specifically, it would 
displace the shot put, discus, and long jump sectors. These could be relocated to elsewhere on the 
athletic fields without hindering the Riley Track & Field program’s operations. Refer to the Route C 
Adjustments Site plan in Appendix C for recommended relocations. 
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Route C, unlike Route A and B, bisects the athletic campus and thus separates the football field 
and track from the practice field and school building. While this separation can be minimized by the 
addition of one or more footbridges on the campus, these additions would incur further costs. 

For more details on the route and recommended adjustments, refer to the Route C site plan in 
Appendix C. 
Recommendation 
Based on our discussions with stakeholders from the SBCSC and city, surveys of the site, and research, 
we believe that daylighting Bowman Creek at Riley High School is a feasible project that merits further 
investigation. Funding from the Pokagon Band of Potawatomi Indians and other potential sources could 
cover much of the cost of the project, and allow the city to invest in maintenance for the channel for 
years to come.  

As we have discussed in Stakeholder Concerns, the SBCSC has many valid concerns about the 
project that must be addressed in detail before seeking their approval for the project. It is among the 
project’s highest priorities to make the daylit creek not simply acceptable or neutral to the SBCSC, but 
actually a positive resource. Based on our research, we believe this can be accomplished. 

To best suit the needs of the SBCSC while still accomplishing the project’s goal of creating a 
natural riparian corridor for the creek, we suggest further investigation into Route A. This route would 
minimize disruptions on Riley’s athletic campus, and feature a small park for access by students and 
neighbors, which would help the creek act as a demand generator for the neighborhood. 
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