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SWCD Goal 3 

Conservation on the Land! 



$$$ 

County Goal 4 

Spend no money. 
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Elkhart County Stormwater Fee 
 

aka “the pot of money” 
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Spend no money…... 

Allocation Year 1: 
$50,000 

County Goal 
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We spent the money. 

Spent Year 1: $50,298 
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We put conservation on 
the land. 

Cover Crop Acres Year 1:  
around 1600 
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We got more money. 

Allocation Year 2:  
$100,000 
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Awareness & Options 



16 Support of  
County & City Officials 



17 Impacts  
2017 Cover Crops 

Sediment  
Not Eroded 

 
15,517 tons 

On-Farm Benefit  

Nutrients 
 

Off-Farm Benefit  

Water Quality 

 
$32,585 $76,498 



18 Impacts – Filter Strip 
1 installed filter strip over 25 years 

Without  
Filter Strip 

 
$34,848 

With  
Filter Strip 

 
$3,448 



19 Impacts – County Departments 
Partnerships & Awareness 

Health Department  
 

Surveyor 
 

Commissioners 
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SOIL EROSION & 
SEDIMENTATION 

CONTROL 
PROGRAM 

CCCD 
Korie.blyveis@macd.org 



Soil Erosion & 
Sedimentation 

Control 
The Board of Commissioners of Cass County 

appointed the District as the County 
Enforcing Agency (CEA) to administer & 
enforce Michigan State Law Part 91: Soil 

Erosion & Sedimentation Control (SESC) of 
the Natural Resources & Environmental 

Protection Act. 



  

Some earth change activities may be 
exempt from obtaining a permit; 
however,  

  

all projects are required to 
comply with Part 91 and 

ensure that no soil or 
sediment crosses property 

lines or enters lakes, streams 
or wetlands. 

A SESC permit is generally required from our office when a 
landowner is making any “earth change” that is within 500 
feet of a lake or stream or is one acre or more in size. 
 



Silt 
Fence 





NOTICE OF VIOLATION  
Soil Erosion & Sedimentation Control Permit Number:   
  

Location of Project:   Cass County, Porter Township  
                                 Lakeshore Drive 
   
Site Inspection Date: 2/20/2018 
Violations of Part 91 Soil Erosion and Sedimentation Control, PA 451 of 1994, as amended: 
1. Silt fence failure between work area and Birch Lake and neighbor to north. 
2. Silt fence needs repair/maintenance on roadside, northside, and lakeside. 
3. Soil/sediment on roadway 
4. Permit not posted. 

  
Corrective Action to Be Taken:   
1. Properly maintain silt fence and any other soil erosion controls.  
2. Sweep street of soil/sediment. 
3. Recommend placement of erosion control blanket to prevent more movement of soil. 
4. Post permit. 
$50 fee for each re-inspection due to violation.   
Failure to Comply 
1. A person who violates Part 91 may be responsible for a municipal civil infraction with fines up to $2,500.  A person who knowingly violates after a notice of determination is responsible for payment of a civil 

fine of not less than $2,500 or more than $25,000 for each day of violation. 
  
Corrective actions must be adequately accomplished by Monday, February 26, 2018. 
  
Reminder:  Per Part 91 - A person shall complete permanent soil erosion control measures for all slopes, channels, ditches, or any disturbed land within 5 calendar days after final grading or the final earth change has 
been completed.  If it is not possible to permanently stabilize a disturbed area after an earth change has been completed or if significant earth change activity ceases, then a person shall maintain temporary soil erosion 
and sedimentation control measures until permanent soil erosion control measures are in place and the area is stabilized.   
  
Please contact our office with plans for stabilization and notify us when corrective action required above is complete. 

  
Sincerely,                              Korie Blyveis, County Enforcing Agent, Cass County Soil Erosion & Sedimentation Control Program  
       CC:  Michigan Department of Environmental Quality and Porter Township 

Cass County Conservation District 
1127 E State St., Cassopolis, MI  49031 
Tel: 269-445-8641 Ext. 5            www.cassccdistrict.org 
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Reinventing CSO 
Solutions 

City of South Bend, Indiana 
 

Kieran Fahey 
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Changing away from CSO approach 

•1994 EPA CSO policy 
•2012 Consent  Decree 
•20 year Plan (Long-term Control Plan- LTCP) 



56 

LTCP 

CSO Control Phase 1 

WWTP upgrades 

Collection 
system controls 

Bendix 

Eastbank 

Diamond Avenue 

Oliver Plow 

Southwood 

Kensington 

CSO Control Phase 2 

Storage 
Tanks 

Memorial Park  

Old Fire 
Station 

Ice Rink 
Parking Lot 

Randolph & 
Sampson 

Nuner 

Leeper Park 

Brownfield 
Park 

Storage 
Conduit 

Parallel 
Interceptor 

What exactly is the currently 
mandated Long-Term Control 
Plan? 

Completed. $150m To do. $713m 



LTCP Phase 2 (Price tag $713m) 
 Phase 2 is an exclusively 

grey infrastructure 
approach. Unfortunately no 
smart or green technology. 
 
• 7 Storage tanks 
• 1 Storage conduit 
• 1 parallel interceptor 



But the Problem is Affordability ($713m) 

• 1 in 5 households would pay 10% of their household income just 
toward their water bill. 
 

• 1 in 10 would pay 14%.  
 

• On average 3.69% of MHI 
 



Residential Indicator across South Bend  

RI > 8% RI 6-8% 

RI 4-6% 

• MHI 35% below 
National Average 

 
• 1 in 5 Residents 

over 10% of MHI 

Per Capita Income 
$19K 
 
>20% residents make 
<$15K 
 
 
Phase 2 cost $713m. 
That’s $10K for man, 
woman and child 

 



Affordability ($713m) 

Due to affordability there was clearly need to reimagine the CSO 
solution.  

 
We used Smart Sewer Sensoring technology and combined it with 
Green Stormwater Infrastructure and a reduced plan for Grey 
infrastructure to save over $500m  
 



#1 Turn on the lights 

2008: 
150 Sensors  
Flow and level 
5 Minute Data in Real Time Most densely monitored Sewer System in the 

World 
11,826,000 hours or 1,350 years of data 



#2 Operate the Sewershed 

CSO 3: 
“I’ll buy it at $1.5” 

CSO 6: 
“I’ll buy it at $2 
per gallon” 

Interceptor: 
“I’ve got capacity at $3 
per gallon” 

CSO 22: 
“Wait, I’ll pay you $4 
a gallon!” 

“I’m about to 
overflow!” 



#3 Old/Existing LTCP Model 

Nash-Sutcliffe Coefficient for  
Original LTCP Model: 0.29 
 

Score of 1 = Perfection 



#3 New Data Driven Model (using gathered “real 
data”) 

Nash-Sutcliffe Coefficient for  
CHRS Model: 0.93 
 



Revising the LTCP- summary of previous slides 

1. Data-driven maintenance created increased capacity; 
2. Real Time Control exceeded expectations in reducing overflows; 
3. New hyper-accurate model shows deficiencies in old LTCP model; 
4. Original LTCP builds infrastructure but would not address the 

problem. 
 

Novel South Bend Proposal: 
We use our smart sewer data and new model to optimize the LTCP in 
the cloud! 
 

 
 



Revising the LTCP: OptiSWMM 
Previously we described how we came up with a better model- meaning, 
from a quality perspective, it was a better, more quality, product.  
 
The next step regards the frequency of ‘running’ that new model. 
 
Introducing OptiSWMM- allows us to run 1000s upon 1000s of model runs, 
not just a few scenarios like before. This allows many more permeations of 
LTCP alternatives to be considered.  

 

 



LTCP update- how we were able to change 

Sewer sensors + time = system knowledge 
 

System knowledge        informing model with real data (CHRS data) 
 

Real Data (CHRS data) + Optimization modelling x 10,000’s runs (via 
OptiSWMM) 
 
 Next Generation Data Driven alternative 
Smarter Alternative for a Greener Alternative 

Plus Green 
stormwater 
Infrastructure 



SAGE-SAGE-SAGE-SAGE-SAGE-SAGE-SAGE-SAGE 

•South Bend’s SAGE plan 
• Smarter  
• Alternative for a 
• Greener 
• Environment 



EH, JJ, KF: SAGE Plan 
 

 
 
 
 

From 7 down to 3 Tanks 

Parallel 
interceptor GONE 

Storage conduit GONE 

S 
A 
G 
E 

Equivalent 
Environmental 
Benefit 

$200M 



Success so far: 
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Series2 Series1 Log. (Series2) 

Real Time Monitoring 
System Implementation 

Real Time Control 
System Implementation 

2054 
- 467 
1587 Million 
fewer gallons 
per year  



Steady Water Quality Improvement – Reduced E Coli 
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 The Regulators 

Successes so far-  
 
“the EPA and IDEM strongly encourage South Bend’s efforts to develop 
a less expensive LTCP” 
 
“(South Bend has) pursued an innovative approach by installing over 
100 smart sensors in its sewer system” 
 

Thank you! That’s all folks 
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Two Rivers Coalition, Inc. 
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Two Rivers Coalition 
service area.  



TRC only covers the main stem, not the Big 
South Branch of the Paw Paw River. 



TRC works to protect the health of the Black 
River and Paw Paw River watersheds through 

conservation, education, and advocacy. 





This is our 5th season of volunteer stream 
monitoring for macroinvertebrates. 





TRC has been working for years on river clean-ups. 





…yes, that is a portable toilet. 





In 2017, TRC began testing for E. coli 
and has applied for a grant in 2018.   



The Paw Paw River Water Trail… 
(a stealth campaign to convert 

paddlers into environmentalists). 



TRC wants to make sure the largest contiguous 
floodplain forest corridor in SW Michigan is protected… 



…and the water remains so clear you 
can see the gravel bars. 



Community paddles build support. 



Water trail maintenance 
(over 70 miles in 2017) 





Please don’t try 
this at home! 



Goal is a water trail that preserves 
this precious natural resource. 



Full body immersion is 
NOT recommended  
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Marcy Hamilton 
Southwest Michigan  

Planning Commission 
 



Why Ox Creek? 







 

FIG URE 1 - Relationship of Impervious Cover to Stream Health



 
315 acres total 
 
95 acres (30%) 
stormwater treated 
(blue areas) 
 
220 acres (70%) 
stormwater not 
treated  



 



 





Ox Creek Low Impact Development 
Phase I 

 Berrien County Drain Commission 
 Southwest Michigan Planning Commission 
 Benton Charter Township 
 Brookfied Chrysler Dodge 
 Wightman 
 Two Rivers Coalition 
 Cornerstone Alliance 



Low Impact Development 
Water – slow it down, spread it out, soak it in 

www.swmpc.org/lid.asp 



Wightman Rain Garden 





 

Remove 46,000 ft2 

11,200 ft2 swales 
35,400 ft2 dry detention 

Orchards Mall – Drain Commissioner 



 

Remove 8,000 ft2 

4 rain gardens 
1 infiltration basin 14,200 ft2 

Brookfied Chrysler Dodge 



RESULTS 
Treat 30 acres 
Annual Reductions of: 
 48,000 lbs sediment 
 345 lbs nitrogen 
 27 lbs  Phosporus 

Ancillary Benefits 
Green – improve aesthetics 
Placemaking Opportunity 
Attract Development & Investment  
 



I-94/Pipestone Exit 



Meijer 

Celebration 
Cinemas Home Depot 



Benton Charter Township 
Master Plan 

Incorporate Ox Creek – Orchards Mall vision 
 

Recommendations:  
 
• Green Infrastructure Guidelines 
• Parking Standards 
• Frontage Requirements 
• Signage/Wayfinding  
• Sidewalks/non-motorized 
             improvements 

• Corridor Improvement Authority 
• Petition Drain Project 
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“In wild wetlands is the 
preservation of the world” 

or, Wetland restoration and the future of 
our rivers 

Dr. Jonathon Schramm 
Sustainability and Environmental Education Dept. 
Goshen College 





The first call to action was 
to acute threats,  
 

Photo by Alfred Eisenstaedt, LIFE Picture Collection 

Source: Wilcove et al. 1998, Bioscience 

our call is to a chronic 
one, the simple loss of 
habitat. 
 



Source: US FWS, Wetlands Mapper 



Wetland Losses 
• Glacial Midwest has been 

especially hard hit 
 

• Agricultural drainage and 
urban development 
 

87% in Indiana! 



Legislation and Wetlands  • Swamp Lands Acts (1849, 1850, 
1860) 
 
 

• More holistic: Clean Water Act 
(1977) and Food Security Act 
(1985) 

Source: Wheaton (IL) archives 

Source: King County (WA) 

 



Source: Iowa Mitigation Co. 

Source: Ducks Unlimited Canada 

Is mitigation enough? 



Wetland 
Restoration 
at Merry 
Lea 



Onion Bottom - 1991 



Onion Bottom - 1991 



Onion Bottom - 2016 



Kesling Wetland - 1991 



Kesling Wetland - 1993 



Kesling Wetland - 2014 



Wilmer Meadow - 2010 



Wilmer Meadow - 2011 



Wilmer Meadow - 2016 



Benefits of Aiming High 

• Biodiversity is waiting (and beautiful)! 
 

• Improved hydrology increasingly crucial in changing world 



Imagine the St. Joe Basin… 

• Continuing to add wetland acreage year-by-year 
 

• Investing in quality restorations that benefit people and place 
 

This can be our future! 
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