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Course Information--Draft 

• Course Title:  Stormwater 101 

• Course instructor:  Shahram Missaghi; miss0035@umn.edu 

• Course Objectives:   
– To understand the connection between clean water and stormwater—The Big Picture  

– Learn about  the potential harmful environmental impact of excessive stormwater runoff—The 

problem excessive runoff causes, and  

– Learn about  ways to minimize the harmful environmental impact of stormwater runoff—The 

solutions  

 

mailto:miss0035@umn.edu


3 

© 2011 Regents of the University of Minnesota.  All rights reserved. S .  Missaghi / May 2013 

Tonight’s Agenda: 

Time Topic 

6:00 pm Introductions, review, readings 

6:20 pm The big picture  
Assignment # 1 (~ 10 min) 

6:30 pm The problem  
Assignment # 2 (~10 min) 

6:50 pm Break 

7:00 pm Solutions  
Assignment # 3 (~15 min) 

8:00 pm Break 

8:10 pm There are no silver bullets 

8:11 pm Our home site  
Assignment # 4 (~10 min) 

8:45 pm Q & A 
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http://www.extension.umn.edu/environment/water/ 
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 End of Introduction 

 

 Start of Hydrology 101 review  
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1st things 1st:  Reading Assignment  

Examples of:  

 Flooding event:  where did it happen and 
what was the damage? 

 Impacted water quality (ground water, lakes, 
streams, wetlands,…) 

 Rain 
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REVIEW:  Hydrology 101 

Objective 1: Understand how rainfall, runoff, and the 
movement of water are described, calculated, 
and measured.   

Objective 2:  Understand the factors that influence how 
water moves. 

Objective 3:  Understand how water shapes the land and our 
water resources. 

Objective 4:  Understand how precipitation patterns are 
changing and how that may impact our water 
resources. 
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Obj. 1—Movement of Water 
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Obj. 2—How Water Moves [Note Length of Times] 

 
Example: 
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OBJ. 3—Water Shapes the Land  Vertical 
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OBJ. 3—Water Shapes the Land  Surface 
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OBJ. 4—Precipitation Patterns   

Annual Changes 

The quantity and character of precipitation is changing 
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OBJ. 4—Precipitation Patterns   

http://climate.umn.edu/img/annual/p2011dept.gif 

Departure from Normal 

Spatial  & Temporal  
Changes 

http://climate.umn.edu/img/annual/p2011dept.gif
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REVIEW:  Hydrology 101 

Objective 1: Understand how rainfall, runoff, and the 
movement of water are described, calculated, 
and measured.   

Objective 2:  Understand the factors that influence how 
water moves. 

Objective 3:  Understand how water shapes the land and our 
water resources. 

Objective 4:  Understand how precipitation patterns are 
changing and how that may impact our water 
resources. 

Take Away Water = Energy = Action 
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TIME SO FAR ~ 15 MIN. 

 End of Hydrology 101 review  

 

 Start of Stormwater 101 
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STORMWATER 101 
 

•The big picture & issues facing our finite fresh water resources: 
1) aging ecosystem, 

2) increasing demand, and 
3) a changing climate 

Chapter One 

The big picture ? 

• What does Stormwater have to do with it?   
Both the natural drainage systems and the constructed ones are susceptible to 
excessive runoff.   

Chapter Two 

The Problem 

• the feature, function, and the benefits of stormwater BMPs 
 and how they fit into the whole system (watershed 

Chapter Three 

Solutions 

• there are no silver bullets 
 but a series of BMPs in protecting our water  

• a system within the system  

Chapter Four 

Plan & Our Home Site  

6:15  
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The Big Picture 
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finite fresh water  
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Finite Fresh Water-Demand 
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6.45 M 
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http://pubs.usgs.gov/fs/FS-130-01/ 

Watersheds containing impaired water bodies.  (the U.S. Environmental 
Protection Agency's 1998 list of impaired water, USEPA, 2000). 

Finite Fresh Water-Eutrophication 
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Seely, M. (2011), Climate Change in Minnesota: Current Trends and Projections,    http://www.climate.umn.edu/seeley/ 

Finite Fresh Water-A Changing Climate 
 

http://www.climate.umn.edu/seeley/
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Increase demand 

Eutrophication 

Climate change 

finite fresh water  

Issues: 
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Stormwater 101: Chapter One-Take Away   
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 write your own answers to the question of: 
what are the issues facing our finite fresh 
water resources?    

 
 How would you summarize in your own words (interpretations)? 

 How would you prioritize? 

 
The answer should incorporate some of the research articles /30-50 words and completed in < 10 minutes 

Stormwater 101–Assignment # 1 (Individual ) 
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STORMWATER 101 
 

•The big picture & issues facing our finite fresh water resources: 
1) aging ecosystem, 

2) increasing demand, and 
3) a changing climate 

Chapter One 

The big picture ? 

• What does Stormwater have to do with it?   
Both the natural drainage systems and the constructed ones are susceptible to 
excessive runoff.   

Chapter Two 

The Problem 

• the feature, function, and the benefits of stormwater BMPs 
 and how they fit into the whole system (watershed 

Chapter Three 

Solutions 

• there are no silver bullets 
 but a series of BMPs in protecting our water  

• a system within the system  

Chapter Four 

Plan & Our Home Site  

6:30  
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From Rainfall (volume & patterns) to 

Stream flow, and  

(Lake) Water Quality  

Rain  Inflow (Lake) Water 
Level  & Quality 
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Stormwater 101: Chapter Two—The Water Cycle 
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Water Measurement-Streams ~ Runoff  

USGS 

Rain  Streams 
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Factors Affecting Runoff (stream) 

Meteorological factors Physical characteristics  

Type of precipitation  
(rain, snow, sleet, etc.) 

** Land use ** 

Rainfall intensity, amount, 
duration, distribution 

Vegetation, Soil type, 
 

Direction of storm movement Drainage area, Basin shape 

Precipitation that occurred earlier 
and resulting soil moisture 

Drainage network patterns 
Ponds, lakes, reservoirs, sinks  

temperature, wind, relative 
humidity, and season 

Elevation, Topography, slope 
 

Direct Source http://ga.water.usgs.gov/edu/watercyclerunoff.html 

http://ga.water.usgs.gov/edu/watercyclerunoff.html
http://ga.water.usgs.gov/edu/watercyclerunoff.html
http://ga.water.usgs.gov/edu/watercyclerunoff.html
http://ga.water.usgs.gov/edu/watercyclerunoff.html
http://ga.water.usgs.gov/edu/watercyclerunoff.html
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SOURCE  MN Stormwater Manual  

Natural and Constructed Stormwater System 
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The Problem(s) 
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The culprit:   
•Too Much Water excess runoff 

•Moving Too Fast  increased rate 

•Washing Down      degraded quality 

 



SOURCE: Redwood-Cottonwood Rivers Control Area  http://www.rcrca.com/cost%20share.htm 

http://minnesota.publicradio.org/display/web/2012/06/20/disaster/duluth-flood-
photos#4 

Problems: 

Quantity  
(too much) 

Rate (moving too fast) 

Quality (degradation)  



Pollutants:  Physical, Chemical, and Biological 

Quantity problem 

-bounce ! 
-  
-  
- 

Turbidity problem 

-fish, breathing! 
-  
-  
- 

Temperature problem 

-streams! 
- lakes 
- trout 
- 

Rate problem 

-erosion! 
-  
-  
- 

Sediment (large particles) 

Quality (degradation)  



Pollutants:  Physical, Chemical, and Biological 

Sediment (carrier) 

Soluble / Dissolved 

Colloids 

C
la

y
 Silt Sand Gross 

Solids 

Organic / Float 

2 μm 

0.45 μm 

75 μm 4250 μm 0.2 μm 0.005 μm 

1 μm = 0.001 mm ~ 0.00004 In 

Photo by 

2CarPros.com 

Quality (degradation)  



Pollutants:  Physical, Chemical, and Biological 

Soluble / Dissolved 

Colloids 

C
la

y
 Silt Sand Gross 

Solids 

Organic / Float 

2 μm 0.45 μm 
75 μm 4250 μm 0.2 μm 0.005 μm 

1 μm = 0.001 mm ~ 0.00004 In 

http://www.poopertrooper.com/ 

Quality (degradation)  
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How do we minimize these problems? 
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From Problem to Solutions 
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restore natural hydrologies 

From Problem to Solutions 
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Low impact development (LID) means an approach to 
stormwater management that mimic’s a site’s natural 
hydrology as the landscape is developed.   

Minnesota Statutes 2009, section 115.03, subdivision 5c 

From Problem to Solutions 
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Mimicking Natural Drainage Systems  

From Problem to Solutions 
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Green space, 
pervious , trees…. 

Bio basins… 

Engineered swales,  
pipes, culverts,  
stream restoration,   

Landscape: soils 

(permeable ) , vegetation, trees, 

forest , rocks ,.. 

Low spots: Puddles, 

floodplains, pools, wetlands,… 

Conduits: Springs, Runs, 
Brooks, streams,  creeks, … 

components of a natural 

Mimicking Natural Drainage Systems  

& constructed drainage systems 



constructed natural 
drainage systems components (functions): 

Storage 
Wetlands, lakes,  Ponds 

Conduits 
Springs, Brooks, streams,  creeks swales,  pipes/culverts,  stream (rest.)   

Low spots 
Puddles, floodplains, wetlands,… Biobasins, raingardens, … 

Landscape 
vegetation, trees, forest , rocks ,.. Green space, pervious , trees…. 
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Designing like nature 

 

 

                  yeah but ! 

Mimicking Natural Drainage Systems  



Designing for a  

changing climate! 

Where does water come  
from that enters my site and  

where does it ultimately go when it leaves? 

The Watershed Approach 

Jan. 23, 2014, climate change will be included in the EPA Stormwater Calculator 

Considerations for Mimicking Natural Drainage Systems  



50 

© 2011 Regents of the University of Minnesota.  All rights reserved. S .  Missaghi / May 2013 

• The big picture & the issues facing our finite 
fresh water resources: 

1) aging ecosystem, 

2) increasing demand, and 
3) a changing climate 

Chapter One 

Why? 

The big picture 

• Problem is the excessive runoff 

• Quantity (too much) 

• Rate (moving too fast) 

• Quality (washing and eroding) 

• Need to mimic nature and be mindful of climate, 
&  “Where does water come from that enters my 
site and where does it ultimately go when it 
leaves?”  

Chapter Two 

The Problems 

Stormwater 101: Chapter Two—Take Away 
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 What is this called 
What is the Q?  

1)Quantity, Rate,  & Quality? 
2)Watershed approach & Climate Change   

If the answers: 

Stormwater 101– Group (2-3) Assignment # 2—5 min. 
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Quick Check in: 

 

Let’s take 2 min. and write down, what is 
working so far & what is not!! 

 

6:50 
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STORMWATER 101 
 

•The big picture & issues facing our finite fresh water resources: 
1) aging ecosystem, 

2) increasing demand, and 
3) a changing climate 

Chapter One 

The big picture ? 

• What does Stormwater have to do with it?   
Both the natural drainage systems and the constructed ones are susceptible to 
excessive runoff.   

Chapter Two 

The Problem 

• the feature, function, and the benefits of stormwater BMPs 
 and how they fit into the whole system (watershed) 

Chapter Three 

Solutions 

• there are no silver bullets 
 but a series of BMPs in protecting our water  

• a system within the system  

Chapter Four 

Plan & Our Home Site  

7:00  
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Stormwater 101– Chapter 3: Solutions 

 

Mimicking Natural Drainage Systems  
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Stormwater 101– Chapter 3: Solutions 
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Stormwater 101– Chapter 3: Solutions 
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+ BMPs 
Constructed 

Natural 

Stormwater 101– Chapter 3: Solutions =  BMPs 
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 Best Management Practices.  All permitted activities shall incorporate best 

management practices (BMPs).  For purposes of these rules, the term  

 “best management practices” shall mean 
practices, techniques, and measures that 
prevent or reduce water pollution from 
nonpoint sources and which will minimize 
erosion of soil and deposition of sediment in 
private or public drainage systems or 
waters by using the most effective and practicable means of achieving water 

quality and runoff goals.  BMPs include, but are not 
limited to, structural controls, nonstructural 
controls, operational procedures, and 
maintenance procedures.   

Solutions =  BMPs 
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Structural Non-structural 

Permanent  
(Post Construction) 

Temporary  
(during Construction) 

BMP   
Feature, Function, & Benefits 

(Treatment Train) 

Solutions =  BMPs 
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Problems: 
Solutions: restore natural hydrology 



Purpose & Function 
application of BMPs 

BMPs:  Feature, Function, and The Benefits 



Many P2  BMPs: 

Residential Municipal Industrial 

Yard Waste Management     Temporary Construction Sediment Control              

Household Hazardous Waste 
(HHW) Control  

    Wind Erosion Control                                                   

Alternative Product Use Streambank Stabilization Emission Regulation 

Better Car and Equipment Washing  Material Storage Control  Material Storage Control  

Better Sidewalk/Driveway Cleaning Dumpster and Landfill Management 

Better Sidewalk/Driveway Deicing     Better Turf Management                                         

Proper Pool Discharge  Better Street/Parking Lot Cleaning Better Impervious Surface Deicing  

Exposed Soil Repair Better Street/Parking Lot Deicing Proper Vehicle Management  

Native Landscaping    Storm Sewer System Maintenance                        

Healthy Lawns Litter and Animal Waste Control  Better Parking Lot Cleaning  

Proper Pool Discharge  
 

Proper Vehicle Management  
 

Sanitary Sewer System 
Maintenance 

Staff, Employee, and Volunteer Education Public Education                          
 

Purpose & Function 



Methods of P2  BMPs: 

Green 

Infrastructure 

Better site design 
(approach) 

Preserving natural areas Natural area conservation 

Site reforestation Stream and shoreline buffers 

Open space design Disconnecting and distributing runoff 

Soil compost amendments Disconnection of surface impervious 

cover 

Rooftop disconnection Grass channels 

Stormwater landscaping Narrower streets 

Reducing impervious cover  

in site design 

Narrower streets 

Slimmer sidewalks Smaller cul-de-sacs 

Shorter driveways Smaller parking lots 

Purpose & Function: 



P2  BMPs:  Parking Lot and Street Cleaning 
Purpose =  capture pollutant, aesthetics, & leaf management 
Function = capture pollutants before entering our systems 

Copy permission not obtained yet 

mechanical 

vacuum 



P2  BMPs:  Reduced Street Widths 
Purpose =  Reduced Impervious Surface  
Function = Reduces Impervious Surface 
 

Source: Ramsey Washington Metro Watershed District 



P2  BMPs:  Reduced Street Widths 
Purpose =  Reduced Impervious Surface  
Function = Reduces Impervious Surface 
 

34 ft curb to curb Multi-functional Landscapes 
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Stormwater 101– Chapter 3: Solutions 

 

Mimicking Natural Drainage Systems 

Through Prevention  
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Public Education 

Pollution Prevention BMPs 
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Public Education 

Pollution Prevention BMPs 
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Public Involvement  

Source:  bluethumb.org 

Pollution Prevention BMPs 
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Public Involvement---Street Sweeping 

Pollution Prevention BMPs 
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Illicit Discharge Detection & Elimination 

Source:  CWP 

Pollution Prevention BMPs 
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Good House Keeping, (businesses & using it at home)  

Pollution Prevention BMPs 
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 What is this called 

What is BSD?  
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Quick Check in: 

 

Let’s take 2 min. and write down, what is 
working so far & what is not!! 

 

6:50 
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Better Site Design (as home owner, be open to the idea) 

SOURCE: http://www.lowimpactdevelopment.org/index.html 

Pollution Prevention BMPs 

 

http://www.lowimpactdevelopment.org/index.html


P2  BMPs:  Stormwater Reuse 

Purpose =  Reduced  Runoff   
Function = Captures runoff  & reuse 
 

Maintenance,   
Not suitable for all roofs 
Outdated rules &  
Regulations 

Barrier’s:  



Purpose & Function 

BMPs:  Feature, Function, and The Benefits 



1St Things 1st  

Source: John Barton, Three Rivers Park District  

Need 

Healthy 

Soils 

infiltration 

? 
infiltration 



Soil Restoration, Remediation , Correction ,... 
Soil Ripping- ~12” 

add composting – 3” 

Tilling - ~ 12” 



Permeable Pavement 
Purpose = Reduce runoff (volume) 
Function = allow stormwater runoff to filter 
through surface voids into an underlying 
stone reservoir for temporary storage 
and/or infiltration. 

• Pervious Asphalt 

• Pervious Concrete 

• Pervious Pavers 

• Grass Structures 3/5/2015 Bio 432/532  Missaghi 81 
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http://www.seattle.gov/util/groups/public/@spu/@usm/documents/webcontent/spu02_020023.pdf 
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 What is this called 
What is going on? 
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Pervious Pavement / Turf 

SOURCE: TurfCell 

Source Control BMPs 
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Pervious Pavement / Turf 

SOURCE:  http://www.blairconservationdistrict.org/SWBMP.htm 

Source Control BMPs 
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Rainwater 
Harvesting 

EPA: http://water.epa.gov/infrastructure/greeninfrastructure/gi_performance.cfm 

Source Control BMPs 
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What is a rain garden? 
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Bioretention, Raingarden,….: 

3/5/2015 Bio 432/532  Missaghi 88 
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Bioretention, Raingarden,….: 

Volume 

Filtration 
& 

Infiltration 

3/5/2015 Bio 432/532  Missaghi 89 
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Bioretention / infiltration / filtrations /… 

Source Control BMPs 
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NOTE : Picture taken during  a rain event.  There is just enough standing water to saturate the mulch—else most of the water is infiltrated into the ground 

Bioretention / infiltration / filtrations /… 

Source Control BMPs 
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Bioretention / infiltration / filtrations /… 

Source Control BMPs 
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Purpose = Reduce runoff (volume) 
Function = A terrestrial (above water table) stormwater treatment practice that 
provides opportunity for runoff infiltration, filtration, storage, and water uptake (loss) 
by vegetation through interception and plant growth. 

Name 3 features 

Bioretention / infiltration / filtrations /… 

Source Control BMPs 
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Purpose = Reduce runoff (volume) 
Function = loss stormwater runoff by trees through interception, infiltration,  
filtration, and tree growth. 

Source Control BMPs--TREE TRENCHES: 
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Green Roof 

Purpose = Reduce runoff  quantity, rate, and  water quality 
Function = filtering of suspended solids and pollutants associated with those solids 
 

3/5/2015 Bio 432/532  Missaghi 95 
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Green wall 

Source Control BMPs 
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All of the Above 

On Site Water Treatment BMPs 
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Stormwater Pond 
Purpose =  Rate Control & Water Quality 
Function =  Capture & hold  (detain) runoff 

On Site Water Treatment BMPs 
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Stormwater Pond 

Rate Control & Water Quality 3/5/2015 Bio 432/532  Missaghi 100 
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Stormwater Pond 
Purpose =  Rate Control & Water Quality 
Function =  Capture & hold  (detain) runoff 

𝑉 =
𝑔 ∗ 𝑑2 ∗   

𝜌1
𝜌 − 1 

18 ∗ 𝜐
 

Stokes’ Law 

V WQ 

V pp 

3/5/2015 Bio 432/532  Missaghi 101 
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Stormwater Quality Ponds 

Plymouth MN 

On Site Water Treatment BMPs 
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 identify three (3) types of Stormwater tools 

 For each type give an example 
 List their function(s) and how it (they) address or resolve the specific 

problem(s) caused by excessive stormwater runoff. 

 Provide pros & cons for each example 

 

 How would you go about selecting them? 

 Why would you recommend them? 

 How would you rate them and how would you evaluate them? 

 

Stormwater 101– Group (2-3) Assignment # 3 
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Review: 

Designing like nature 

BMPs:  Feature, Function, and The Benefits 

 



Google Map 

Example of Preserving Natural Areas 
Wayzata High School 
City of Plymouth 
“Fit development into the landscape” 
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What are our on site resources? 
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Partner / Architect 
A T S R 

Fitting development into the landscape 
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Image by Google 

WQ Pond 

Constructed  
Wetland 

Preserved  
Natural  

Areas 
 

Stormwater BMPs: Preserving Existing Natural Resources 

Green Space 
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Key Elements: 

 Goal is to reduce runoff (benefit)  

 Multifunctional landscape (integrate BMPs into the 
landscape) 

 Water is a resource 

 Know the site’s flow (path) of water 

 Restore natural benefits (wetland, soils,..) 

 AND Fit development into the landscape 

#1 BMP: Preserving Natural Areas 



111 

© 2011 Regents of the University of Minnesota.  All rights reserved. S .  Missaghi / May 2013 

Designing like nature, and if 

Feature (streams, wetlands, pot 

holes,…) are gone  

then bring back  

Function, and the Benefits 

BMPs:  Feature, Function, and Benefits 

 



constructed natural 
drainage systems components (functions): 

Storage 
Wetlands, lakes,  Ponds 

Conduits 
Springs, Brooks, streams,  creeks swales,  pipes/culverts,  stream (rest.)   

Low spots 
Puddles, floodplains, wetlands,… Biobasins, raingardens, … 

Landscape 
vegetation, trees, forest , rocks ,.. Green space, pervious , trees…. 



Forest  tree boxes, and tree 
canopy 

Swales 
dry swales, grass 

swales, engineered 
ditches 

Dead 
wood-logs   

check dams; weir, 

riparian 
corridors 

buffers (filter 
strips,…) 

Puddles 
& Ponds  

Stormwater 
water quality 

ponds,…. 

Boulders  
rock vanes, j-

hooks, shoreline 
protection 

Willows  live stakes  

Wetlands  constructed 
wetlands 

Ready to go! 

drainage systems components (functions): 
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We have _______ 

CHAPTER THREE-TAKEAWAY  

Mimicking Natural Drainage Systems  
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STORMWATER 101 
 

•The big picture & issues facing our finite fresh water resources: 
1) aging ecosystem, 

2) increasing demand, and 
3) a changing climate 

Chapter One 

The big picture ? 

• What does Stormwater have to do with it?   
Both the natural drainage systems and the constructed ones are susceptible to 
excessive runoff.   

Chapter Two 

The Problem 

• the feature, function, and the benefits of stormwater BMPs 
 and how they fit into the whole system (watershed 

Chapter Three 

Solutions 

• there are no silver bullets 
 but a series of BMPs in protecting our water  

• a system within the system  

Chapter Four 

Plan & Our Home Site  

8:10  
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• Why  Clean water 

• Problem  too much runoff moving too fast.    

 Quality, Quantity, & Rate 

 

• To solve the problem (mimic natural hydrology):  

Need to ask:  “where does water come from that enters my 

site and where does it ultimately go when it leaves?”  

Design for a changing climate, and  

Use: Treatment  Train Runoff  Management – 

there is no super BMP 

 

Stormwater BMPs: Takeaways  
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There Are No Silver Bullets—Always solutions, rarely just a solution 
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Our home site: a system within the system (watershed) 

Stormwater runoff is a watershed 

scale problem that can be managed 

at small scale where the rain falls 

such as our home sites 
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Draw a diagram illustrating the flow pattern of 

your home site, and show sources of runoff 

1. Identify sources of water (where is it coming from) 

2. How does the water leave the site (exit points) 

3. Can you estimate the amount that is generated 

from our site, leaves our site and stays on our site 

for a 1 inch rain event? 

4. How would you deal with  

the runoff? 

Stormwater 101– Practice ~ 10 min.  

 

80  X 50 

Patio 
30 x 50 

Roof Size 
80 x 50 

45 x 45 

Property = 220  x 198 

All units in feet 
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80  X 50 

Patio 
30 x 50 

Roof Size 
80 x 50 

45 x 45 

All units in feet 

Property = 220  x 198 

I 

I am building this house and the City has required  
One water quality pond to treat all of the runoff from a 1 inch rain 
Please design the WQ Pond. 
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NEXT 

To prepare for Session 4-  

Environmental Decision-making and Behavior Change 

  

Expectations for Preparation:   
Bring in a news article related to water policy and 

identify the policy issue in that article  
(current is best, but ok from the past 3 months) 
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Tonight’s Agenda: 
Time Topic 

6:00 pm Introductions, review, readings 

6:20 pm The big picture  
Assignment # 1 (~ 10 min) 

6:30 pm The problem  
Assignment # 2 (~10 min) 

6:50 pm Break 

7:00 pm Solutions  
Assignment # 3 (~15 min) 

8:00 pm Break 

8:10 pm There are no silver bullets 

8:11 pm Our home site  
Assignment # 4 (~10 min) 

8:45 pm Q & A 

Shahram Missaghi 

miss0035@umn.edu  ;  Water Resources Team 

mailto:miss0035@umn.edu
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Review! 
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The culprit:   
•Too Much Water excess runoff 

•Moving Too Fast  increased rate 

•Washing Down      degraded quality 

 

The Problem(s) 



#1  BMP:  Preserving Natural Areas-a choice 
Purpose & Function = to mimic natural Hydrology 



P2  BMPs:  Preserving Natural Areas-HOW 
Purpose & Function = to mimic natural Hydrology 
 

Resource: MPCA: p-gen3-05.pdf 

1: Inventory 

2: Evaluation 

3: Design 
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#1 BMP: Preserving Natural Areas 

features : 
 Reducing impervious cover (minimize impact) 

 Preserve natural lands, open space, promote 
conservation, and  

 Use pervious areas for more  
effective stormwater treatment 

 
Resource:  MN Stormwater Manual 



128 

© 2011 Regents of the University of Minnesota.  All rights reserved. S .  Missaghi / May 2013 

SOURCE  MN Stormwater Manual  

Solutions 
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Bioretention, Raingarden,….: 
Pretreatment = sediment 
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Bioretention / infiltration / filtrations /… 

SOURCE: bluethumb.org 

Source Control BMPs 
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http://www.seattle.gov/util/groups/public/@spu/@usm/documents/webcontent/spu02_020023.pdf 
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Infiltrations 

Source Control BMPs (less homeowner, more commercial) 

 

http://www.creditvalleyca.ca/sustainability/lid/images/CVC%20LID%20Manual-DRAFT%209-23-11.pdf 
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Stormwater Quality Ponds- a choice 

SOURCE:  Stormwater & Wetland Maintenance Guidebook 

On Site Water Treatment BMPs 
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138 

© 2011 Regents of the University of Minnesota.  All rights reserved. S .  Missaghi / May 2013 

Ponds: home owner’s challenges 

*Source: http://www.clemson.edu/extension/natural_resources/water/stormwater_ponds 

 
Sheens*, slimes, & Films  

Foams* Algae, plants 

Trash 

What is on / in my pond?   

http://www.clemson.edu/extension/natural_resources/water/stormwater_ponds
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Ponds: home owner’s challenges 

 Purple loosestrife 
Canada thistle 

Smart Weed 

Cattail 

Algae 

Duckweed 

Algae 

MPCA 

MPCA 

MNDNR 
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Regional Stormwater Quality Ponds 

Plymouth MN 

On Site Water Treatment BMPs 
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Bioretention, Raingarden,….: 

Pretreatment = sediment 
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Wetland! 
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http://www.creditvalleyca.ca/sustainability/lid/images/CVC%20LID%20Manual-DRAFT%209-23-11.pdf 

Vegetation as pretreatment  
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Biorentention clogged with construction sediment (Pre-treatment area?) 

http://www.creditvalleyca.ca/sustainability/lid/images/CVC%20LID%20Manual-DRAFT%209-23-11.pdf 
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149 

© 2011 Regents of the University of Minnesota.  All rights reserved. S .  Missaghi / May 2013 
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restore natural hydrologies 

From Problem to Solutions 
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Designing for a changing climate! 

 http://www.climate.umn.edu/seeley/ 

Considerations for Mimicking Natural Drainage Systems  

http://www.climate.umn.edu/seeley/
http://www.climate.umn.edu/seeley/
http://www.climate.umn.edu/seeley/
http://www.climate.umn.edu/seeley/
http://www.climate.umn.edu/seeley/
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Watershed Approach:  
 

“Where does water come from that 
enters my site and where does it 
ultimately go when it leaves?” 

 

SOURCE  MN Stormwater Manual  

Considerations for Mimicking Natural Drainage Systems  
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What is a Watershed? 
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Minnesota  
Watersheds 
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Minnesota  
Watersheds 
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What is a 
Watershed? 

How/where 
water flows 
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Our home site: a system within the system (watershed) 

Stormwater runoff is a watershed 

scale problem that can be managed 

at small scale where the rain falls 

such as our home sites 
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Thank you! 

 

 

 
Shahram (Shane) Missaghi,  

miss0035@umn.edu 

Water Resources, University of Minnesota Extension 

 


