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Lake Simcoe Region Conservation Authority    A Watershed for Life 

• 277 ponds in the 
watershed, 135 quality 
and 142 quantity.  

• Area treated by ponds 
=12,000ha 

• Design criteria has the 
phosphorus removal of 
these ponds at 4.2 
tonnes/year.  Plus flood 
control.  

• Are they working? 

 

All Stormwater Ponds 

Stormwater management of the past and 
current….? 



Lake Simcoe Region Conservation Authority    A Watershed for Life 

• Despite this the health and  
quality of many urban rivers 
and streams continues to 
decline. 

 

 

• In 2010 a study was conducted 
to answer the  question: Are 
stormwater ponds working? 

Need for Change: Current SWM Practices 



5 

Lake Simcoe Region Conservation Authority    A Watershed for Life 

Stormwater Pond 
Assessment 

• In 2010, 98 ponds were 
studied to evaluate physical 
and chemical function  

• Pond depth 

• Physical parameters (spot 
and selected logging) 

• Water chemistry 

• Sediment chemistry 

• Sediment fractionation 

• Average age of ponds =10, 
oldest =23, newest =2 
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Lake Simcoe Region Conservation Authority    A Watershed for Life 

Are Stormwater Ponds Working? 

Maintenance 

• Lack of pond maintenance 
decreases the available 
storage volume increasing  
the risk of flooding. 

 

 • 56 of the 98 ponds 
require maintenance at 
an estimated cost of 
$18.5 million. 
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Lake Simcoe Region Conservation Authority    A Watershed for Life 

Nutrient Attenuation 

• Lack of maintenance 
results in 1.1 T/y loading 
increase, 1.5% of total 
annual phosphorus load,  

 

Anoxic Nutrient Release 

• Under low oxygen soluble 
phosphorus can be released 
from the sediment turning 
stormwater ponds into 
nutrient sources.  
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Lake Simcoe Region Conservation Authority    A Watershed for Life 

Geomorphic Impacts 

• Increased runoff volume and flow duration is resulting 
in increased streambank erosion and sedimentation. 

 

Time 

Fl
o
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Lake Simcoe Region Conservation Authority    A Watershed for Life 

LID: Stormwater Management of the 
Future 

• Existing urban area is 
~23,000ha 

 

 

• An additional 12,000ha of 
development planned over 
the next 20 years 

 

 



Lake Simcoe Region Conservation Authority    A Watershed for Life 

The Need for Change 
• Can we achieve our water quality, quantity and 

aquatic targets and accommodate new urban growth? 

No!!!    Change is necessary….  
• Low Impact Development 

• More green infrastructure 

• New policy, regulation and enforcement 
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The Land of 10,000 Lakes  

 

11,642 lakes > 10 acres 

 

69,200 miles of rivers/ 

streams 

 

9.3 million acres of 

wetland  



40% of all surface waters in Minnesota are 

found to be impaired  

2008 Impaired Waters List (303d) 

2,575 impairments  

 

2010 Impaired Waters List (303d) 

3,049 impairments  

 

2012 Impaired Waters List (303d) 

3,638 impairments 

  

2014 Impaired Waters List (303d) 

4,122 impairments  
 



Development Impacts on the Water Cycle  

50% 
0-10% 

15% 

55% 



Waterway Health & Imperviousness 

ADAPTED FROM SCHUELER, ET. AL., 1992 

80 
 
70 
 
60 
 
50 
 
40 
 
30 
 
20 
 
10 
 
 0 

STREAM DEGRADATION 

W
A

T
E

R
S

H
E

D
 I

M
P

E
R

V
IO

U
S

N
E

S
S

 (
%

) 

DEGRADED 

PROTECTED 

IMPACTED 



Water Quantity 

Impacts 

Disruption of Natural Water 

Balance 

Increased Flood Peaks 

Increased Duration of Flows 

Streambank Erosion 

Habitat Loss 

Lower Summer Base Flows 

 



Nutrients 

Pathogens 

Sediment 

Toxic Contaminants 

Debris 

Thermal Stress 

Development Impacts on Water Quality 

Increased quantity 

Decreased quality 





National Urban 

Runoff Program 

• Technical studies that compiled 

data about urban runoff 
 

• Resulted in treatment 

recommendations and easy to 

apply standards for design and 

review 
 

• Led to proliferation of ponds 

Overview of Stormwater Management 





Traditional Stormwater Runoff 
Management 

Collect 

Concentrate 

Convey 

Centralize 



“Past practices…have 

been ineffective at 

protecting water quality 

in receiving waters and 

only partially effective in 

meeting flood control 

requirements” 



“Stormwater control 

measures that harvest, 

infiltrate, and 

evaportranspirate 

stormwater are critical 

to reducing the volume 

and pollutant loading of 

small storms” 



Stormwater Management 

Filtration 

Infiltration 
Conveyance 

Storage 



Stormwater Management Paradigm Shift 

Now changing to focus on water quality, primary 

through small event volume control. 

Rain events between .5 and 1.5 

inches are responsible for about 

75% of runoff pollutant discharge – 

“First Flush” 



Regulations Driving More Effective 

Stormwater Management 

National Pollutant Discharge Elimination System 

(NPDES) 
 

Total Maximum Daily Loads (TMDL) 
 

Antidegredation 
 

 



MS4 Six Minimum Control Measures 

1. Public Education and Outreach 
 
2. Public Participation/Involvement 
 
3. Illicit Discharge Detection and Elimination 
 
4. Construction Site Runoff Control 
 
5. Post-Construction Runoff Control 
 
6. Pollution Prevention/Good Housekeeping    

NPDES MS4 



Total  
Maximum  
Daily  
Load 

TMDL 



Antidegredation 

City must demonstrate what 

past present and future best 

management practices will 

be reasonably required to 

return stormwater runoff to 

1988 levels. 



What is the Pathway to Compliance? 

NPDES, TMDL, Antidegredation - OH MY! 



The Challenge 

We need coordination and synchronization of 
coverage under federal and state regulatory 
programs. 



The Challenge 

We need more flexibility in design to give credit for a 

wide variety of structural and non-structural BMPs. 

Builders Association  



The Challenge 

We need our regulatory requirements and have 

consistent performance standards and matching 

calculation methods to enable practitioners and 

regulators to use innovative structural and non-

structural BMPs in a manner similar to stormwater 

ponds. 

Cities 

Stormwater 

Coalition 



The Challenge 

Water resources are continuing to degrade.  We need 

a better system to protect and restore our urban and 

urbanizing systems. 

Environmental and 
Natural Resource 
Groups 



Other Considerations 

Public Works 

Association 

Recognize the importance of Cost-

Effectiveness and long term maintenance 



How do you make 

this…  

function like 

this? 
20-50 ppb TP 

300-600 ppb TP 



10% 

50% 

Retain & Restore the  

Natural Landscape 

Design Principles 



LID Conventional 

Low 
Impact 

Development 
(LID) 



Primary Goal of LID  

Design each development site to 

protect, or restore, the natural 

hydrology of the site so that the 

overall integrity of the watershed is 

protected. This is done by creating a 

“hydrologically” functional landscape. 



Nonstructural LID Tools 

Planning/ Design 

Cluster Development, Conservation Design 

Minimize total disturbed area 

Protect natural flow pathways 

Protect riparian buffer areas 

Protect sensitive areas 

Reduce impervious areas  

Impervious disconnection 



LID Structural BMPs 
Infiltration practices 

Bioretention  (rain gardens, urban 

forestry) 

Infiltration trenches 

Detention basins with infiltration 

design 

Vegetated swales, filter strips, 

biofiltration 

Vegetation: native landscaping, trees 

(uptake and evapo-transpiration) 

Green Roofs 

Capture / Reuse (cisterns, rain barrels, 

ponds) 

Permeable hard surfaces (pavers, 

roads, parking, driveways, 

sidewalks) 

Landscaping Soil Quality:  protection 

or restoration (amendments, de-

compaction) 



Functional Sustainable Landscape 



Minimal Impact Design Standards (MIDS) 

 

 

 

The development of Minimal Impact Design Standards is based 

on low impact development (LID) — an approach to stormwater 

management that mimics a site’s natural hydrology as the 

landscape is developed. Using the low impact development 

approach, stormwater is managed on site and the rate and volume 

of predevelopment stormwater reaching receiving waters is 

unchanged. The calculation of predevelopment hydrology is based 

on native soil and vegetation. (Minnesota Statutes, section 115.03, 

subdivision 5c). 
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Minimal Impact Design Standards (MIDS) represents the next 

generation of stormwater management and contains three main 

elements that address the following challenges: 

•A higher clean water performance goal for new development and 

redevelopment to provide enhanced protection for Minnesota’s 

water resources.  

•New modeling methods and credit calculations that will 

standardize the use of a range of innovative structural and 

nonstructural stormwater techniques.  

•A credits system and ordinance package that will allow for 

increased flexibility and a streamlined approach to regulatory 

programs for developers and communities.  
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Minimal Impact Design Standards (MIDS) 



MIDS Workgroup 

YES! 
YES! 

YES! 

YES! 

YES! 
YES! YES! YES! 

YES! 
YES! 

YES! 

YES! 

YES! 

YES! 

YES! 

YES! 

Maybe 

YES! 

YES! 

YES! YES! YES! 

YES! 

YES! 

YES! 



MIDS: Performance Goals 

New development Redevelopment  

Linear Projects  Flexible Treatment 

options – when a site just cannot 

meet the goal. 



The new, “simple” (?!) stormwater 

tool 

The Flexible 

Treatment Options 

Decision Flow 

Chart 

It’s just like everything else 

in stormwater – you can 

wish for “simple”, but it’s 

not going to work out that 

way 



Site Restrictions 

• Insufficient ROW 

• Incompatible zoning or land use requirements 

• Ultra-urban site - >50 units/acre 

• In DWSMA or wellhead protection area 

• Incompatible existing or proposed structures or infrastructure 

• Karst 

• Shallow groundwater or bedrock 

• Contaminated soils or hotspots 

• Very low or high infiltrating soils 

• Adverse surface water hydrologic impacts – starving a wetland 

Flexible Treatment Options - Sequence 

& Design Guidance Flow-Chart 

MIDS: Performance Goals 



MIDS: Performance Goals 

Option #1 =  Applicant attempts to comply with the following conditions: 

• Achieve at least 0.55” volume reduction goal, and 

• Remove 75% of the annual TP load, and 

• Options considered and presented shall examine the merits of relocating 

project elements to address varying soil conditions and other constraints 

across the site 

 

Option #2 =  Applicant attempts to comply with the following conditions: 

• Achieve volume reduction to the maximum extent practicable (as 

determined by the Local Authority), and 

• Remove 60% of the annual TP load, and 

• Options considered and presented shall examine the merits of relocating 

project elements to address varying soil conditions and other constraints 

across the site. 

Flexible Treatment Options - Sequence 

& Design Guidance Flow-Chart 



MIDS: Performance Goals 

Option #3 = Off-site mitigation (including banking or cash or treatment 

on another project, as determined by the local authority) equivalent to 

the volume reduction performance goal can be used to protect the 

receiving water body. Off-site compliance and banking credits shall be 

achieved through a method that protects the receiving water.  

Flexible Treatment Options - Sequence 

& Design Guidance Flow-Chart 



MIDS: Credit Calculator 



Minimal Impact Design 

Standards  

for enhancing stormwater 

management in Minnesota 

Drag and drop BMPs 



  

Enter BMP Drainage Area Characteristics 



Minimal Impact Design 

Standards  

for enhancing stormwater 

management in Minnesota 



Enter BMP Parameters 



Summary of Cumulative Site Results 



Summary of Cumulative Site Results 



MIDS: Community Assistance Package 

• Subdivision ordinance 

• Conservation subdivision ordinance 

• Shoreland standards (forthcoming) 

• Development checklist 

• Planning process checklist 

• Sample adoption resolution for ordinance 

changes 

• Background on MIDS 

• How to use the package 

• Long form stormwater and erosion  

      control ordinance 

• Short form stormwater and erosion  

      control ordinance 

• Illicit discharge ordinance 

 

 



 

 

–Better Site Design 
What is Better Site Design? 

 Techniques applied early in the design process to: 

• Preserve natural areas  

• Reduce impervious cover 

• Distribute runoff 

• Use pervious areas to treat stormwater   

MIDS: Stormwater & Erosion Ordinance 

 



MIDS: Stormwater & Erosion Ordinance 

 Site Design & Credit Calculator 

i. Better Site Design  
  

 Open space protection and restoration 

a) conservation of existing natural areas (upland and 

wetland) 

b) reforestation 

c) re-establishment of prairies 

d) restoration of wetlands 

e) establishment or protection of stream, shoreline and 

wetland buffers 

f) re-establishment of native vegetation into the landscape 
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MIDS: Stormwater & Erosion Ordinance 

 Site Design & Credit Calculator 

i. Better Site Design  
 

Reduction of impervious cover 

a) reduce new impervious through redevelopment of 

existing sites and use of existing roadways, trails etc. 

b) minimize street width, parking space size, driveway 

length, sidewalk width 

c) reduce impervious surface footprint (e.g. two story 

buildings, parking ramp) 
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MIDS: Stormwater & Erosion Ordinance 

 Site Design & Credit Calculator 

i. Better Site Design  
 Distribution and minimization of runoff 

a) utilize vegetated areas for stormwater treatment (e.g. 

parking lot islands, vegetated areas along property 

boundaries, front and rear yards, building landscaping) 

b) direct impervious surface runoff to vegetated areas or to 

designed treatment areas (roofs, parking, driveways 

drain to pervious areas, not directly to stormsewer or 

other conveyances)  

c) encourage infiltration and soil storage of runoff through 

grass channels, soil compost amendment, vegetated 

swales, raingardens, etc. 

d) plant vegetation that does not require irrigation beyond 

natural rainfall and runoff from the site  

 

 

 

 

 

 

Page 24 



MIDS: Stormwater & Erosion Ordinance 

Page 27 

   

 Site Design & Credit Calculator 

i. Better Site Design  
  

 Runoff utilization 

• Capture and store runoff for use  

• Irrigation in areas where irrigation is necessary 

• Non-potable water use in building (e.g. toilets)  



Functional Sustainable Landscape 


