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Problem Statement 
 

The University of Toledo has asked for an 

evaluation of the section of the Ottawa River 

running though main campus, with regards 

to present contaminants. Additionally, there 

have been concerns that the university 

contributes large flows during heavy 

rainfall. The Ohio EPA has previously been 

on campus and noted discharge points 

belonging to the university as areas of 

concern. Our group has been tasked with 

determining potential eco-hazards and large 

flow concentrations discharged by the 

university, as well as developing solutions 

for any problems encountered. 

 

Objectives 

 Examine the universityôs storm water 

discharge into the Ottawa River for 

major health and ecosystem hazards. 

 Determine areas of campus that 

contribute to heavy storm water flow and 

look to reduce. 

 Trace outfalls from the river back to 

source(s). 

 Evaluate possible solutions to reduce 

pollution and storm water flows into the 

Ottawa River. 

 Establish a plan to put solutions into 

effect with limited installation and 

continued maintenance costs. 

mailto:Cyndee.Gruden@utoledo.edu
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Constraints 

 Funding by the University of Toledo and 

supporting agencies 

 Available space on campus  for proposed 

solutions 

 Preservation of animal habitats along the 

river 

 Maintaining the aesthetic appeal of the 

Universityôs campus 

 Ease of construction 

 Sustainability and reliability of low 

maintenance costs 

Solution Approach 

 

It is very important that the concerns about 

volume and quality of water discharged by 

the university be addressed and corrected. 

Solutions will be evaluated based on: 

 Initial capital involved with installation 

 Aesthetic appeal to the university 

 Maintenance costs and possible LEED 

certifications 

 Design creativity 

 Ability of design to change based on 

future needs 

Schedule  

 

Proposal submittal and presentation to the 

GEPL delivered October 7, 2011. Final 

presentation to Geological Department Chair 

and interested member of the university 

community will be delivered the week of 

December 5, 2011. The design project will 

be showcased in the University of Toledo 

Senior Design Expo December 9, 2011 with 

a final report being turned in December 9, 

2011. 

Economics 

 

Estimate for construction materials and 

installation will be delivered with final 

report. 

 

Implementation Potential 

 

Each solution will be evaluated on the basis 

of constructability within the campus limits, 

feasibility, and sustainability. A strategy for 

implementation will be delivered with the 

final report. 

 

Conclusions and Recommendations 

 

Summary of design project will be included 

after final design. 

 Overall design of flow reduction and 

contaminant treatment system 

 Area of impact associated with 

construction 

 Estimated costs associated with project 

implementation 

 Benefits from installing designed system 
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Located in the center of The University of Toledoôs main campus is the Ottawa River; 

originating in Fulton County and running through Lucas County to eventually draining into 

Maumee Bay and Lake Erie.  The Ottawa River was established with the connection of two 

creeks; North Ten Mile Creek and Ten Mile Creek. Roughly 48 miles in length, with 220 square 

miles of drainage basin and an average slope of four feet per mile, the Ottawa River is home to 

approximately 40 species of fish.  Figure 1 below shows a map of the Ottawa River and Ten 

Mile Creek watershed  

Figure 1: Ottawa River/Ten Mile Creek watershed map 

 

 

Unfortunately, signs are posted through The University of Toledoôs campus stating ñDue to 

water pollution this area of the river is unsafe for swimming, skiing, other water activities and 

fishing. Fish caught in this area may be contaminated and unsafe to eatò as seen in Figure 2.  

Maintenance of the river is done primarily by the cities and municipalities through which the 

river passes. (Restoring The Ottawa River.) 
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Figure 2: Picture of Ottawa River warning sign 

 
 

The river has been the center of cleanup dating back to the 1990ôs and heightened after the 

publication of the Ottawa River Risk Assessment in 2001 by the Ohio EPA. This document 

declared the river a risk due to high concentrations of metals, PCBs (polychlorinated biphenyl), 

as well as DDT (dichlorodiphenyltrichloroethane). PCBs are typically used as dielectrics and 

coolants for refrigerated systems. DDT was a commonly used pesticide until it was banned from 

use in agriculture between 1970 and 1980. These contaminants had heavy concentrations in 

sections of the river downstream of The University of Toledo. Pollution is still a concern through 

the length of the Ottawa River due to land use and human activities; slow flow and runoff from 

contaminated sources such as landfills and sewers are major factors in the riverôs poor water 

quality. Because the river drains into Maumee Bay, it is seen as one of the major causes of Lake 

Erieôs pollution problems. (Restoring The Ottawa River.) 

The responsibility of cleaning and maintaining the Ottawa River stands as a responsibility for all 

the surrounding cities within its watershed. The University has been, and will continue to focus 

on, efforts to maintain or improve water quality through campus. Banks rise 18 feet on average 

above the water surface and are very unstable. The river through campus also has extreme 

variations in water level; the water level can be seen as low as one-to-two feet in some areas 

during dry weather and suddenly spike to 15 feet in depth during heavy rain falls. This increase 

in water level can cause flooding in areas of the campus such as the ñFlat-landsò located between 

the tennis courts and the river as well as the low lying area near Savage Hall and McMaster Hall. 

The University of Toledo is interested in addressing the quality of the Ottawa River, especially in 

regards to storm water runoff, as well as improving the aesthetic appeal of the campus. 

(Restoring The Ottawa River.) 
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Problem Statement 

The water quality of the Ottawa River has been a concern for the University of Toledo for many 

years.  High levels of contamination such as dissolved solids, oils and greases, and nutrients have 

been a large concern along with the suspicion of E. coli being present.  The Environmental 

Protection Agency (EPA), combined with The University of Toledo, has flagged a few areas of 

storm water concern. To address these concerns, two cases need to be addressed: short term 

solutions (in-situ treatment of current storm water) and long term (ways to reduce quantity of 

flow into the Ottawa River) solutions. 

Short term solutions to the contaminants in the water involve finding a way to reduce 

contaminants into the Ottawa River given the current rate of flow of storm water into the river. 

During various site visits, the Storm Water East Senior Design Group identified three areas of 

concern along the banks of the Ottawa River. Through testing of samples collected from each of 

the three sites, The Senior Design Group determined that the following water quality benchmarks 

need to be addressed: 

 Conductivity 

 Coliform presence 

 Dissolved oxygen (DO) 

 Biochemical Oxygen Demand 

 pH  

Currently, storm water is collected from various parts of campus, and is drained into outlets 

along the river. Certain university outfalls are of concern because the source of flow and 

potential pollutants are unknown. Even during periods of little to no rain fall, these outfalls still 

exhibit steady flow. Some of these outlets also have raised levels of solids and dissolved solids, 

suggesting that there may be sanitary sewer issues as well.  

Long term solutions to the storm water issue involve finding a way to reduce the amount of 

storm water runoff that is being drained into the Ottawa River on campus. As stated above, most 

storm water collected on campus is drained into the Ottawa River. By reducing the amount of 

flow, you in turn reduce the amount of contaminants in the water.  

Constraints 

Limiting factors for our design proposal have been established as: 

 Funding by the University of Toledo and supporting agencies 

 Available space on campus  for proposed solutions 

 Sustainability and relatively low maintenance costs 

 Preservation of animal habitats along the river 

 Maintaining the aesthetic appeal of the Universityôs campus 

 Ease of construction 

It is important that the proposed solution meets all environmental standards set by the EPA and 

the University of Toledo. Construction needs to be simple and easy to install without interrupting 

the everyday flow of the campus. 
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Location 
Figure 3: Aerial view of University of Toledo identifying areas of concern 

 
 

Site Information 

 
Figure 3 shows an aerial view of the three locations selected on The University of Toledo 

campus.  More detailed pictures of each location can be seen in Figures 4-12. 

 
Location A (Figures 4-6)  

(35ô between Location A and B) 

18ò diameter pipe, 27ô from river 

Flow rate = approximately 8 gal/min (wet) 

 

Location B (Figures 7-9) 

(35ô between Location A and B) 

21ò diameter concrete pipe, 34ô from river 

Flow Rate = approximately 4 gal/min (wet) 

 

Location C (Figures 10-12) 

21ò diameter red clay pipe with flapper, 32ô from river 

Flow rate = approximately 5.5 gal/min (wet) 
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Figure 4: Location A 

 
  

Figure 5: River to Location A 

 

Figure 6: Location A to river 
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Figure 7: Location B 

 
  

Figure 8: River to location B 

 

Figure 9: Location B to river 
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Figure 10: Location C 

 
  

Figure 11: River to location C 

 

Figure 12: Location C to river 
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Water Quality  
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Testing samples from the three outfalls of concern will provide a benchmark to determine the 

quality of water discharging into the river.  Additionally, water testing will also indicate where 

the water is originating allowing for more treatment options to be explored.  Both the University 

of Toledo and the Ohio EPA have suspected high levels of contaminates being released from the 

identified points.  During dry weather, flow from these outlet points is still present, raising 

question of both where itôs coming from and what it contains. 

Multiple samples were taken from September 2011-October 2011 at each location during wet 

and dry weather to ensure that the full spectrum of potential hazards could be identified.  During 

winter months higher levels of conductivity is to be expected due to the addition of road salts.  

During times of heavy rainfall, higher levels of suspended soils along with oils and greases will 

be flushed from the parking lots into the river.   

Due to the flows observed during dry weather, the Ohio EPA has suggested that a cross 

connection between storm water and wastewater lines could be present; such a connection would 

result in wastewater E. coli contamination of the discharging waters.   

To ensure the most infallible collection of water discharge, the sample was taken directly from 

the pipe outlet point without contacting any outside sources such as soil or surrounding river 

water.  Each sample bottle was filled and flushed with outfall water prior to sample collection.  

Each bottle was accurately labeled, sealed, and stored until tests were conducted.  

The following tests were conducted on each sample:  

 Dissolved Oxygen (DO)  

 pH 

 Total Organic Carbon (TOC) 

 Turbidity  

 Escherichia coli (E. coli) 

 Biochemical Oxygen Demand (BOD) 

 Conductivity 

 Total Suspended Solids (TSS) 

 Chlorine (only on Location C) 

 Nitrates  

 Phosphorus 

Procedures for each test can be found in Appendix A.  

An example of what the US EPA considers healthy levels is provided below: 

(Based on USEPA Gold Book ï standards are safe for fish habitats and human contact) 



Page 20 of 69 
Ottawa River East Remediation Group 

Fall 2011 
CIVE 4750 Senior Design 

 DO: 0.5 mg/L 

 pH: 6.5-8.2 

 TOC: 300 µg/L 

 Turbidity: 5 NTU safe for human swimming 

     80 NTU shown to cause death to microscopic invertebrates 

     5000 NTU shown to directly cause fish deaths 

 Coliform: Less than 235 colony forming units 235 CFU/100 mL 

 BOD5: 2-8 mg/L  

 Conductivity: Expected levels of 300-700µs/cm 

 TSS: Ò 1000 mg/L expected for ecosystems containing mixed cultures of fish 

 Chlorine: >0 begins to affect aquatic life 

 Nitrates: >0.5 mg/L begins to impact aquatic life 

 Phosphorus: 0.1 mg/L is recommended maximum for rivers and streams  

These characteristics are what an ideal river should contain and what we are trying to create in 

the Ottawa River.  As evident through sample collection, the three outlet points in this study are 

not main contributors to all the water quality issues present in the river.  While the three outfall 

points do show some signs of water contamination, E. coli was not identified at any of the 

locations. Figure 13 below shows the E. coli test for Location A, B, and C along with a sample 

taken from the river.  

Figure 13: E.Coli Results from Dry (1) and Wet (2) Samples 
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Figure 14: River Sample Showing E.coli 

 

Figure 15: Location A & B wet samples showing Coliform 

 

The blue colonies associated with entrapped gas are confirmed E. coli as seen in Figure 14 above 

whereas the red colonies associated with gas bubbles are confirmed coliform (Figure 15), but not 

counted as E.coli. E.coli presence can indicate that human or animal waste is polluting the water, 

and although normally benign, some E.coli strains may be deadly. The river sample was 

collected downstream of locations A, B, and C, indicating that further testing of the river water 

upstream is needed. NOTE: More sample pictures are posted in Appendix B.  

It has been speculated that septic systems in the Ottawa Hills residential neighborhood are in 

disrepair and could be a source for sanitary system water seeping into the groundwater or river, 


































































































