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Project Background  
 

A healthy Bowman Creek fits into South Bend’s mission, “To deliver services that 
empower everyone to thrive,” because its ecological services are critical to the flourishing of the 
Southeast neighborhood. Access to beautiful green spaces enhances physical and mental health; 
additionally, a strong creek ecosystem provides a naturally resilient avenue for managing 
stormwater and other urban influences. Bowman Creek represents an underutilized green 
infrastructure asset for which long term goals must be restoration of the stream corridor, natural 
floodplain and biological communities . Aspiring towards a Bowman Creek which provides a 
connected habitat for wildlife and an absorbent channel to collect and filter runoff will assist the 
City of South Bend in achieving other long-term goals.  

 
Project Description 
 

The key characteristics of resilient streams include 1) long connected networks that link 
tributaries of various sizes, 2) diversity of habitats, and 3) connectivity of stream to floodplain 
(Anderson 2017). Characteristics 1) and 2) contribute to biodiversity in flora and fauna, which 
stabilizes the bank and helps balance sediment transport. Characteristic 3) allows the stream to 
absorb small to medium flood events by expanding its path to areas with more plants and greater 
friction, as opposed to simply incising a deeper channel that flows with significantly higher 
velocity which causes erosion and strains the habitat. Currently, the weir on Auten Ditch at 
Green Tech Drive allows only a small flow from a retention pond unless the top of the weir is 
reached, in which case the flow is increased drastically. Figures 1a and 1b show the difference 
between these two cases.  

 
 

 
Figures 1a (left) and 1b (right): A higher water level in the retention pond results in drastically 

higher flow rates downstream due to the weir.  
 

The proposed weir removal will help to maintain more even flow rates in the creek even 
during small and medium storm events, as the drastic changes in flow rate can cause habitat 
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destruction and erosion, which lead to channel incision described by Figure 2. Moreover, the 
elimination of the pond upstream of the weir will produce more varied habitats instead of the 
stagnant conditions that cannot support many species (Wild Trout Trust 2013). 

 
Figure 2a (left) and 2b (right): The incised stream channel on the right cannot dissipate the 

stream’s energy as efficiently as the stream connected to the floodplain on the left. 
 

Bowman Creek is not technically a navigable waterway according to the State of Indiana 
and weir removal is highly unlikely to disrupt the activities of adjacent properties. Moreover, the 
weir is relatively new (<50 years) so the watershed has not adapted irreversibly to its presence. 
The presence of the outflow culvert downstream of the weir presents the danger of undercutting 
of the creek bed due to erosion. Undercutting not only decreases the velocity of the creek and 
creates a stagnant area but also compromises the integrity of the culvert itself over time. Figure 3 
shows the downstream end of the weir that begins Bowman Creek. The dangers of weir failure 
and undercutting at this point include sediment loads washing downstream and burdening 
ecosystems, and compromising the integrity of the road over the culvert. However, with a 
planned culvert replacement these risks can be mitigated.  

 

  
Figure 3: The current culvert does not match the natural dimensions of the creek.  
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Several strategies can help combat undercutting. For example, by removing the weir and 
creating a more open channel with native plants beneath Green Tech Drive, the flow velocity and 
consequently erosion during storm events will decrease.  

Possibilities for this new channel include replacing the current pipe with a circular 
concrete culvert or a broader,  more open design that provides both width and depth for the creek 
to flow. The Maine Forest Service gives guidelines for stream crossings which include matching 
the width and depth of the culvert to the natural bank and full stream channel, avoiding culverts 
in areas with slopes greater than 2%, and embedding the culverts into the natural streambed at 
least 20% of the culvert height (2010). A larger opening within these guidelines would make 
Bowman Creek more resilient to rain storms of all sizes, since it prevents backups and blockage 
and restores more natural flow to the creek. Additionally, reconnecting the watershed will 
improve fish and wildlife habitat to offer recreational opportunities, including fishing, and 
strengthen this existing asset (Levine 2013). Currently, the weir maintains a low flow and even 
causes the creek to run dry at times. This situation is not conducive to fish and other wildlife.  
 

 
Figure 4: Many culvert replacement options exist with a range of openness for the creek. 

 
Updating the current infrastructure will encourage native plants and wildlife to thrive 

(Gardner 2017). In tandem with proactive maintenance, removing the weir will help revitalize 
Bowman Creek as a community asset rather than a blight. However, weir removal is not without 
challenges and costs. Replacing the current control structure with a culvert more amenable to 
fish passage and water drainage necessitates an upfront investment that will pay off over time 
with enhanced habitat and decreased risk of blockage. Benefits of the weir include aeration, 
which increases oxygen levels downstream, and the control over maximum flow. While the 
velocity is high during rain events, the volume of the creek can be somewhat controlled with the 
weir in place to combat flooding (Rickard, Day, and Purseglove 2003). Other strategies do exist 
to preserve some of these benefits, such as natural riffles and elevation changes for aeration. To 
control flow, wider channels may be designed with multiple tiers to connect the creek to its 
floodplain.  
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Figure 5: A two-tiered channel gives the creek access to its floodplain in high-flow 

situations while keeping the water somewhat confined (Cavanaugh, Stewart, and Garcia 2017). 
 

With adequate vegetation and width, the creek may absorb higher volumes of flow and 
dissipate the velocity of the creek during storm events. This green infrastructure approach takes 
into account the aesthetic and environmental goals for Bowman Creek management, not only 
management of flooding.  
 
Case Studies  

 
Weir removal is far from uncharted territory, and many case studies exist to show the 

benefits of creating fish-friendly passages and natural stream restoration. For example, Anaconda 
Dam on the Naugatuck River in Waterbury, CT had a 3 meter spillway that was breached by a 
storm before its intended dredging and removal. Since the dredging had not occurred prior to the 
breach, the sediment transport was studied as it occurred naturally. Immediately following the 
breach, the channel upstream did begin to deepen as finer sediment was transported downstream 
by heavier flows; however, after about one day, coarser, more condensed sediment was exposed 
and the channel began to widen. Notably, excessive incision was largely mitigated by the 
exposure of the natural riverbed (Wildman and MacBroom 2005).  

Another case study on Butte Creek, a tributary of the Sacramento River, evidenced how a 
variety of stakeholders including California Urban Water Agencies, California Department of 
Fish and Game, local water suppliers, and local farmers collaborated on the restoration of 90 
miles of habitat. On a particular section of the creek, four consecutive dams were removed to 
restore 25 miles of unimpeded flow. However, four diversions remain in the creek with modified 
fish ladders that encourage natural migration of chinook salmon. Between 1970 and 1990, the 
chinook salmon population had dropped to below 100 fish in some years, recovering to an annual 
average of 10,000 salmon today (Western Canal Water District).  

While these case studies refer to waterways outside the Midwest, the successful Hofmann 
Dam 206 Project took place in Riverside, Illinois. The removal of three dams in total brought 12 
new species to the Des Plaines River as well as increasing downstream vegetation by restoring 
natural sediment transport. The dam removals also allowed a greater variety of substrates to flow 
through the stream ecosystem and enhance the health of the river as a whole. Based on the 
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success of this project, two dams in Elkhart, Indiana are currently in the feasibility stages with 
the anticipation that they will be removed (Chicago and Detroit Districts, U.S. Army Corps of 
Engineers 2013). Municipalities across the area are increasingly turning to dam and weir removal 
as a way to revitalize waterways and manage valuable natural resources.  

Additional material for dam removal studies and proposals in the midwest can be found 
in Appendix A. 
 
Permitting Agencies 
 

The three agencies that grant permits for stream projects are the U.S. Army Corps of 
Engineers (US ACE), the Indiana Department of Environmental Management (IDEM), and the 
Indiana Department of Natural Resources (IDNR). Generally, US ACE and IDEM have 
jurisdiction over multi-step projects or waters of the state. Figure 6 shows the flow chart for 
consulting US ACE and IDEM on stream projects. 
 

 
Figure 6: IDEM and US ACE work together to permit projects (IDEM 2016). 

 
Bowman Creek is not considered navigable by Indiana, so it is unlikely that US ACE and IDEM 
will require permits unless there are unforeseeable expansions to the project such as dredging 
and filling. However, a recent dredging project was already completed in Green Tech Pond, so 
there will likely not be dredging or filling associated with control structure removal. As a 
precaution, some sediment samples may need to be taken to determine whether there is fine 
sediment remaining in Green Tech Pond. US ACE does grant permits for low-head dam 
removals, but this control structure is logistically different from the description by US ACE 
(IDEM 2017).  
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Since it is likely that only permits from the IDNR are needed, this report shall focus on 
the requirements for this agency. Figure 7 presents a flow chart of the steps to receive IDNR 
permission. 

 
Figure 7: IDNR permitting process is independent from other agencies (IDEM 2016). 

 
IDNR  
 

The minimum plan requirements for permit involve photos and GIS renderings of the site 
to give an idea of the topography and other geographic features of the project, as well as an 
analysis of the change in cross-sectional flow area that would result from the proposed project. 
Table 1 summarizes these minimum requirements (IDNR 2013). 
 

Table 1: Minimum requirements for IDNR permitting. 

Requirement Details 

Topographic Image 

Satellite Image 

Base flood elevation Taken at most restricted segment 

Cross sectional area of flow Upstream and downstream, pre- and 
post-construction, taken at most restricted 
segment 

Percent change in cross sectional area of flow Must include calculations and methodology 
used 

 
Examples for the topographic and satellite maps are shown in Figures 8 and 9, respectively, and 
Figure 10 shows the creek and its floodplain at the site. The base flood elevation (BFE) is 
required for the permitting process, and though this information has not yet been found, the 
existence of the floodplain on the MACOG GIS website indicates that BFE data is available. St. 
Joseph County and possibly South Bend Public Works should be contacted to see if this 
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information can be obtained. For the other maps, MACOG GIS should be sufficient for the 
needed information.  
 

 
Figure 8: Topographic site map  

 
Figure 9: Satellite site map 

 
Figure 10: Map of creek at site with area of 1% annual chance of flooding 
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The IDNR has recommended to BCe2 that a Change in Effective Cross-Sectional Area 
Non-Modeling Worksheet. See Appendix B for the contacts who were consulted. A prerequisite 
to this form is demonstrating that the change in cross-sectional area is less than 5% because 
hydraulic modeling is required for projects with greater than 5% change in cross-sectional area at 
the most restricted segment. Hydraulic modeling is an expensive process that is best avoided, and 
it will be a factor in the design of a new culvert to consider the percent change in cross-sectional 
area. The data required to determine changes in cross-sectional area must be found by field 
measurements of the dimensions of the pond upstream and the creek downstream of the control 
structure. These can be taken by future BCe2 or City of South Bend interns. Other options to 
obtain these measurements is to ask the Clean River Healthy Neighborhoods group to take those 
measurements when fish monitoring is done or use university groups to collect data.  

In addition to IDNR permits, IDEM notes that there may be specific technical criteria 
required for dams that are determined based on the project. Further consultation with IDEM over 
the development of a project plan will allow the agency to suggest the proper forms and permits.  

 
Additional Data and Post-Removal 
 

Additional data to supplement what is required from state and federal permits should be 
collected if possible to provide evidence for the conditions of the creek and why removing the 
control structure would assist in revitalizing Bowman Creek. For example, the velocity through 
the culvert and the depth of water in the culvert are data that could be collected by interns to 
show whether the culvert is causing erosion or impeding fish passage. The U.S. Fish and 
Wildlife Service developed a stream crossing data collection procedure shown in Appendix C to 
measure all relevant parameters to fish passage.  

In order to facilitate data aggregation, a procedure such as this should be used, perhaps 
including other parameters related to water quality including pH, temperature, and dissolved 
oxygen. The water quality could be assessed by a Hoosier Riverwatch volunteer to provide 
baseline data before the control structure removal so that the post-removal conditions have a 
comparison. The biological communities should also be monitored to determine weir removal 
benefits to fish passage. After removal, the same data should be collected periodically in order to 
observe the changes to the ecosystem. These observations may provide evidence to persuade 
future dam and removals on Bowman Creek and other waterways. 
 
Stakeholder Involvement  
 

Primary stakeholders include the City of South Bend Public Works, who would have to 
oversee the control structure removal, and Republic Services, the property owner. In order to 
increase the chances that Republic agrees to this project, a positive relationship with the 
company should first be pursued. Typical city protocol should be followed in forming this 



Control Structure Removal Feasibility Study 11 

relationship to ensure that no stakeholder is left out of the process. For example, the Public 
Works director may reach out to Republic to set up an exploratory meeting along with Bowman 
Creek mentors and interns. 
 
Alternative Options 

 
There are other possible avenues to take to restore the ecosystem. One solution that was 

brought up internally was the possibility of closing Green Tech Drive at the point of the current 
control structure and instead daylight the channel. Figure 11 below shows that Green Tech Drive 
is not the only access route to Republic Services and it may be feasible to daylight the creek at 
this point and eliminate the stream crossing altogether.  
 

 
Figure 11: Eckman St. provides an alternative route to Republic Services from Green Tech Dr. 

 
The daylighting option would likely be the least expensive from a construction 

perspective if Republic agreed. Daylighting would also provide better fish passage and less 
blockage potential than the proposed modified stream crossing.  
 
Conclusions 
 

Removing the instream control structure from Green Tech Pond is not technologically 
complicated, particularly since the replacement should not alter the cross sectional flow area by 
more than 5% at the most restricted segment. The financial and legal resources needed to 
complete this project are more difficult, since the funds must be appropriated by Public Works 
and the property owner must be convinced of the value of this project. It is likely that the IDNR 
is the only entity that will be required to permit the project. Moreover, the ecological benefits for 
fish and aquatic life upstream and downstream of the control structure would play a crucial role 
in revitalizing Bowman Creek. Immediate next steps include initiating a conversation with 
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Public Works about control structure removal and culvert replacement and taking measurements 
of the site dimensions to calculate flows, base flood elevation, and changes in cross-sectional 
area of flow.  
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Appendix C: Local Dam Removal Resources 
 
St. Joseph River Watershed Fish Migration Barrier Inventory 

● Prepared by Potawatomi Resource Conservation and Development Council 
● Maps St. Joe River watershed dams with rankings and scores on priority  
● http://www.fotsjr.org/Resources/Documents/SJRW_Fish_Barrier_Inventory_2011.pdf 

 
“Reducing the Impact of Road Stream Crossings and Dams in the St. Joseph River Watershed”  

● Friends of the St. Joseph River workshop presentations available on website 
● http://www.fotsjr.org/outreach/WorkshopMaterials 

 
City of Elkhart Dams 

● US ACE permit applications for two dams in Elkhart 
● https://www.lrc.usace.army.mil/Missions/Civil-Works-Projects/City-of-Elkhart-Dams/ 
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http://www.norcalwater.org/wp-content/uploads/06_15_17_ButteCreekSheet_final-002-1.pdf
http://www.norcalwater.org/wp-content/uploads/06_15_17_ButteCreekSheet_final-002-1.pdf
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Appendix B: Useful Contact Information 
 
IDEM:  (317) 233-8488 
Indiana DNR: (317) 232-4160 
U.S. Army Corps of Engineers, Detroit Office: (313) 226-2218 
 
Appendix C: Great Lakes Stream Crossing Data Sheet 
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