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Presenter
Presentation Notes
This slideshow presents an introduction to the whys and hows of water resource protection.

By the end of this presentation you will understand why I chose this title for my presentation!



In This Presentation… 
1.  Why Do Watersheds Matter? 

2.  What Is a Watershed? 

3.  What are the Impacts of       
Impervious Cover on a Watershed? 

4.  What Can Your Community Do? 

5.  What Can YOU Do? 
 

Presenter
Presentation Notes
This presentation answers five questions:

	 1.  Why Do Watersheds Matter?
	 2.  What Is a Watershed?
	 3.  What Are the Impacts of Impervious Cover on a Watershed?
	 4.  What Can Your Community Do?
	 5.  What Can YOU Do?



Center for Watershed Protection 

 

Why  

Watersheds 

 Matter! 
 
 

Presenter
Presentation Notes
There are many different reasons why watersheds are important to us. 
How many can you identify with??

1. Naturalist:  Healthy watersheds mean better water quality downstream. I care about our river, lakes and coasts—and I vote. 
2. Local Businessman:  Clean water, trees and open space contribute to the quality of life and help attract business and tourists. 
3. Middle School Student:  Protecting our watersheds is important because it helps to save natural areas that everyone can enjoy. 
4. Homeowners: The trees, wildlife and open space were certainly big factors in our decision to pick this lot. We didn’t mind paying a little more to live closer to nature. Watershed regulations increase our property value and reduce flooding. 
5. Homebuilder:  Despite what you might think, it actually costs less to develop in a watershed friendly manner. 
6. Grandmother:  Watershed planning is indispensable for keeping our drinking water safe and pure for future generations. 
7. 1st grader:  Streams are cool because I can catch frogs and stuff. 





Center for Watershed Protection 

   Okay, but what  
exactly IS a  
watershed? 

Presenter
Presentation Notes
So….what really is a watershed anyway?



Watershed Definition 
A watershed is all the land area that drains to a 

common point along a stream.    
The borders of a watershed are the ridges and hilltops that 

separate it from the neighboring watersheds. 

Center for Watershed Protection 

x 

x 
 

“To protect your rivers, 

 protect your mountains.” 

Presenter
Presentation Notes
What is a Watershed?  A watershed can be defined as all the land area that drains to a common point along a stream. When rain falls on the land, some of it usually runs off. All the land that drains into a particular body of water is called a watershed. Each stream has its own watershed. Said in another way, all the water that ‘sheds’ off the land to the same water body is in the same watershed. Topography is the key to deliniating a watershed.  The boundary of a watershed is set by the highest elevations surrounding the stream.  A drop of water falling outside of the boundary will drain to another watershed.

Watershed size varies for the same terrain based on the point along the stream that is selected. (Orange x is upstream from red x, so its watershed will be smaller.)
By recognizing that everything and anything done in a watershed affects the entire ecosystem, we can become better caretakers of the land and our lives.

USGS: A watershed is a precipitation collector!





What makes up a watershed?   

 

    • water bodies—streams, lakes, rivers, etc. 

    • plants and animals 

    • soils 

    • topography 

    • rainfall runoff (clean/polluted)  

    •  point source outfalls  

    • cultural and historical land use         

    • people—Everyone lives in a watershed! 

Presenter
Presentation Notes
Components of a Watershed
	 • water bodies—streams, lakes, rivers, etc.
	 • plants and animals
	 • soils
	 • topography
	 • rainfall runoff (clean/polluted)
	 • point source pollution
	 • cultural and historical land use
	 • people—Everyone lives in a watershed!



How many ‘watersheds’ do you see? 

Presenter
Presentation Notes
How many watersheds do you see?



           OK, so I live  
     in a watershed… what types  

        of things can affect the  
health of my watershed?  

Center for Watershed Protection 

Urban construction usually produces  
soil erosion. The sediment that is 
released can be devastating. 

Presenter
Presentation Notes
Many things can affect the health of a watershed. Activities such as urban construction often enable erosion to occur. The sediment that is released is devastating.



Erosion on urban construction sites supplies 
sediment that pollutes many of the State’s waters. 

Note the  black silt fence, a construction Best 
Management Practice (BMP) designed to reduce 
pollution.  Is it working?? 

 SEDIMENT  is the number one    
pollutant in Mississippi streams! 

Presenter
Presentation Notes
 Erosion and sediment from construction sites

Erosion on urban construction sites supplies sediment that pollutes many of the State’s waters. The black silt fence is a Best Management Practice (a BMP) designed to reduce pollution in this stream. Many BMPs have been developed to prevent or reduce polluted runoff.

Sediment is the number one pollutant in Mississippi streams.



              Hmm! Construction sites do  
          release a lot of sediment, but most  

are eventually landscaped. Is there 
anything that will continue to be 
 detrimental to my watershed? 

Center for Watershed Protection 

Large amounts of paved surfaces, 
or impervious cover, can have 

lasting  impacts on a watershed. 

Presenter
Presentation Notes
 Hmm! I’ve seen lots of construction, but, in the end, landscaping usually curtails erosion.
Are there any long term influences on watershed health?

High levels of paved surfaces, or impervious cover, can have many impacts on a watershed.



•  Impacts the water 
cycle 

•  Prevents natural 
processing of 
pollutants by soils 
and plants 

 

Impervious 
    Cover  

 •  Routes pollutants directly to waterways 
 •  Diminishes water quality– how clean it is 
 •  Influences stream flow, water quantity, 
 channel shape and size 
 •  Affects plant and animal habitat 

Presenter
Presentation Notes
Impervious cover 
	• Impacts the water cycle
	• Prevents natural processing of pollutants by soils and in plants
	• Routes pollutants directly to waterways
	• Diminishes water quality
	• Influences stream flow, water quantity, channel shape and size
	• Affects plant and animal habitat
	



Increased Impervious Cover from 
Development Impacts the Water Cycle 

FOREST CITY with  75-100 % IMPERVIOUS COVER 

Less groundwater recharge and 
evapotranspiration 

Less cleansing by soil and plants adapted 

50% 
10% 

40% 

15% 
55% 

30% 

Presenter
Presentation Notes
 Note how as impervious cover in urban areas increases,
	1) the amount of runoff increases
	2) the amount of water that infiltrates into the soil decreases, and
	3) the amount of evapotranspiration and/or evaporation of intercepted water decreases. 
Impervious cover inhibits recharge of groundwater supplies. Also, less water can be processed naturally by soil and plants to remove pollutants. Both volume and rate of runoff flow increase with an increase in impervious cover.
Not only does water from impervious surfaces maintain its pollutant load, but the increase in quantity of runoff in developed areas leads to flash flooding and other related calamities.

 In one study, 65% of the urban land was dedicated to “car habitat”—impervious cover preventing infiltration into the ground– streets, driveways, parking lots, and garages. In contrast, forests naturally work to maintain water quality.

How? (Ask for and receive input from audience before proceeding.)
	- Tree roots hold soil reducing erosion.  
	- Tree roots soak up water reducing runoff.
 	- Decaying leaves and limbs provide litter that covers ground and reduces erosion.
	- Forest floor litter also provides cover for critters that keep the ground surface friable. This   	  	  	  aids in water’s ability to infiltrate into the ground.
	- Forest litter slows the flow of runoff.
	- Canopy breaks the fall of raindrops. This reduces erosion by diminishing impact velocity.
	- Forests remove nutrients from surface runoff thereby purifying the water.
	- Trees capture and store rainfall on leaves and branches.
	- Can you think of other ways forests maintain and improve water quality?

Note: ‘Forest’ here represents all natural ground cover. ‘City’ here is 75-100% impervious cover.

We first introduced the effects of trees on the water cycle in an earlier slide. Here we see the extent of the difference the trees make hydrologically in the urban watershed as opposed to the impacts of impervious cover.




Center for Watershed Protection 

Pollutants build up on impervious surfaces and 
wash into the stream system when it rains.  

 

Impervious Cover Reduces 
The Cleanliness of Water Runoff 

Water entering storm drains is NOT treated on its way to the stream. 

Presenter
Presentation Notes
Impervious cover influences water quality.
Impervious surfaces collect many harmful pollutants.

When it rains, these pollutants are washed away with the stormwater runoff and directed into streams through the stormdrain system. This water is not treated on its way to the stream: the water is conveyed directly to the nearest stream, river or other such water body.



The Amount of Impervious Cover     
Influences Flooding 

 The increased flow of stormwater        
 runoff in the streams can cause… 

More Frequent Flooding Higher Flood Levels 

Presenter
Presentation Notes
Wet weather brings great extremes. The runoff created by the impervious cover is delivered to streams in high volumes and over a short period of time by the stormdrain system. As a result:

	• Flood events occur more often from urban streams
	• Urban streams have higher flood levels

Dry weather stream flow notes:
	Since many streams draw from groundwater and impervious surfaces block infiltration into the groundwater supply, lower stream flows may result during dry weather.




Center for Watershed Protection 

 
So impervious cover  

can impact 
watersheds in many 

ways … 
 

…but is there a way 
our community  
can protect its 

streams? 

 Yes!  No matter where you live, 
your community can use many  tools 
to lessen the impacts of impervious 
cover. 

Presenter
Presentation Notes
“So impervious cover can impact watersheds in many ways… but is there a way our community can protect its streams?”

Yes!  No matter where you live, your community can use eight different tools to help lessen the impacts of impervious cover in your watershed.





Center for Watershed Protection 

Use 

Presenter
Presentation Notes
Communities have found that no matter where their watershed is, the same 8 basic management tools are needed to mitigate the impacts of impervious cover: watershed planning, land conservation, aquatic buffers, better site design, erosion and sediment control, stormwater management, non-stormwater discharges, and watershed stewardship programs.  These basic tools may need to be applied in different ways or in different combinations, but they are common to all watershed protection efforts.  

We will look more closely at tools number 1, and 6.



• Is perhaps the single most important 
     watershed protection tool 

 

• Addresses the degree and location of 
future development expected in a 
watershed 

 

1. Watershed Planning Involves Choices 

2 Acre Residential 

Industrial Commercial 

Townhome Residential 

Center for Watershed Protection 

½ Acre Residential 

Presenter
Presentation Notes
Since many communities expect to grow, they need to make careful choices about how and where development will happen. Your zoning and planning boards can decide how much impervious cover to allow in your community’s part of the watershed.

Watershed planning addresses the degree and location of future development in a watershed.

This is the single most important tool for watershed protection.

A great team project for kids in fifth grade and above would be to develop a community growth plan for their community. MDEQ has an education program that sets forth principles that enable cities to grow economically in concert with sound natural resource principles. Although it’s geared for civic leaders, it would be a great resource for such a project.



Row Crops 

Forest  

Original 
Community 

Under Construction 

New Development 

New Development 

Impervious Cover  
Can Transform a 
Watershed in Just 

a Few Years 
 

1940s 1950s 1960s 1970s 1990s 

Development 
Without     

Watershed 
Planning 

        Development 

          Development 
Center for Watershed Protection adapted 

Presenter
Presentation Notes
The amount of forest cover in a watershed can be used to predict the health of streams. Note how the coverage diminishes little by little over the 5 decades.

In growing communities, a watershed can be developed in a relatively short time.  This series of slides illustrates how a small watershed was transformed from a rural to a suburban condition in the span of 5 decades.



1940s 

Undeveloped 

1990s 

Developed                                                  

Presenter
Presentation Notes
Note the disappearance of forested lands in these 50 years of development. 

Residents in low-lying areas may experience flash flooding during heavy rainfall because more stormwater will run off faster now that the woodlands have been sacrificed to suburban sprawl.



6.  Stormwater Management 

    Stormwater is managed by practices that  
    temporarily store runoff and remove pollutants. 
 

Center for Watershed Protection 

Types: 
 

• Ponds 
• Wetlands 
• Infiltration 
• Filtration 
• Open Channels 
• Water Harvesting 
• ‘Green’ Processing 

Presenter
Presentation Notes
A stormwater practice is designed to temporarily store stormwater runoff to remove pollutants and prevent downstream channel erosion.
There are five broad groups of stormwater practices: ponds, wetlands, infiltration practices, filtering systems, and open channels.



Ponds 
Wetlands 

Infiltration Filters 

Open Channels 



I don’t  
litter… 

I don’t control  
development… 

 
I’m only  

one person… 
  

 
So what can I  
do to make  

a difference??! 
  

Center for Watershed Protection 

Presenter
Presentation Notes
“I don’t litter, I don’t control development, and I’m only one person, so what can I do to make a difference??!”

Awareness of the overwhelming importance of watersheds, combined with an understanding of the impacts of development, can leave many wondering what their role is in their own watersheds. 

So now with our newly acquired knowledge of watersheds, and an understanding of development’s major menace, impervious surfaces, where do we go from here? What can we do to make a difference? 



1.  Water Only When It’s Necessary   

Top Ten Things You Can Do to  
Protect Your Watershed   

 2.  Limit Use of Pesticides & 
Fertilizers 

Center for Watershed Proection 

4.  Compost or Mulch Yard Waste. 
    Don’t Leave it in the Street or Sweep it           

into a Storm Drain! 

3.  Plant Hardy Vegetation 

Presenter
Presentation Notes
The Top Ten Things you can do to protect your watershed are:
1) Water your lawn only where and when needed. 

2) Limit the use of pesticides and fertilizers used on your lawn. Consider using an alternative to the use of chemical pesticides, such as Integrated Pest Management (IPM), which is the use of natural methods to deter pests. 

3) Plan hardy vegetation. By planting native vegetation adapted to your region you will reduce the amount of pesticides, fertilizers and watering that will be required. This means less work and expense for you!

4) Compost or mulch yard waste. Don’t leave it in the street or sweep it into a storm drain. As this material decays in waterways if will release excessive nutrients that will be detrimental to the aquatic habitat. Use it as mulch or compost it to benefit your plants.






Top 10 Things You Can Do to 
Protect Your Watershed 

5.  Put Litter in its Place 

7.  Pick up After Your Pet!  

6.  Wash Your Car on the Lawn 
 or at a Commercial Car Wash 

Presenter
Presentation Notes
5) Put litter in its place!

6) Carefully choose where you wash your car. Washing your car on you lawn will reduce the amount of water that is converted to runoff and allow the detergents to be filtered by your lawn before it enters the stream system.
OR Another alternative is choosing an automatic carwash that is connected to the sewer system or recycles wash water. 
 
 
7) Dispose of pet waste properly. Because pet waste can be high in bacteria and nutrients, it should be disposed of in a toilet or trash can.




10.  Inspect and Service Septic System Every Two 
Years 

Center for Watershed Protection 

Top 10 Things You Can Do to 
Protect Your Watershed 

8.  Recycle and Dispose of Household 
Chemicals Properly 

9.  Dispose of Deer Carcasses Properly                          

Presenter
Presentation Notes
8) Dispose of or recycle chemicals properly. All paints, oils, grease, antifreeze and cleaning products should be disposed of properly. Many of these items need special processing which dumping down the stormdrain or even a household drain cannot do. Many communities have a household hazardous waste disposal station or annual collection day.   (Terry Road/ Hwy 80 in Jackson)

9) Dispose of deer carcasses properly. Place in a garbage bad and discard with trash. Or bury correctly.  (See MS Bureau of Animal Health regulations.) DO NOT throw into creeks or rivers or other waterbodies. 

10) Properly maintain septic system. When most people put things out of sight, they go out of mind as well. Unfortunately though, septic systems are one of the top polluters because of their limited lifetime and up to 35% failure rate. 
Septic system discharge has high levels of bacteria and nutrients that can contaminate the groundwater, as well as streams.   It is critical to have your septic system regularly inspected and maintained. Inspections should be done at least once every two years, and septic tanks should be regularly pumped out. 



 Don’t let roadblocks stop water resource protection!      
 

• Watersheds matter to us all and are a “natural” for  addressing  issues 
hindering  clean  water. 

• Watershed health is everyone’s responsibility. You can make a 
difference— Begin in your own backyard!                                                                                                                                          

IN SUMMARY--  

• Impervious cover is a serious threat to water quality & quantity.  

Presenter
Presentation Notes
Prevent roadblocks to water resource protection!  Improve the water quality in your community’s watershed, or if you are a teacher, involve your students  in projects in your school’s watershed.
In Summary
	• Watersheds are a “natural” for addressing water quality.

	• Unmanaged development becomes a serious threat when the amount of impervious surfaces increases dramatically.

	• Watershed health is everyone’s responsibility. You can make a difference—Begin in your own backyard! 




 

For More Information Contact  
Basin Management Branch                     

Mississippi Department of Environmental Quality             
 601-961-5171            or visit   www.deq.state.ms.us 

 

Websites for Further Study 
  U. S. Environmental Protection Agency                                                                       
 Watersheds                    water.epa.gov/type/watersheds/index.cfm         

    What is a Watershed?   water.epa.gov/type/watersheds/whatis.cfm   

Center for Watershed Protection    cwp.org 

  U. S. Geological Survey                  water.usgs.gov/wsc 

Reigning Over Runoff                     reigningoverrunoff.org 

Presenter
Presentation Notes
For more information on watershed protection, contact the Basin Coordinators at the Mississippi Department of Environmental Quality at 601-961-5171, visit the Department of Environmental Quality’s website at www.deq.state.ms.us, or visit these websites:

  • Center for Watershed Protection at          cwp.org
  • the River Network at                               www.rivernetwork.org

  • U. S. Environmental Protection Agency
      •  Watersheds                   water.epa.gov/type/watersheds/index.cfm                 
      •  What is a Watershed?   water.epa.gov/type/watersheds/whatis.cfm

•  U. S. Geological Survey  Water Science for Schools   water.usgs.gov/wsc

•  Reigning Over Runoff        reigningoverrunoff.org

http://www.deq.state.ms.us/
http://water.epa.gov/type/watersheds/index.cfm
http://water.epa.gov/type/watersheds/index.cfm
http://water.epa.gov/type/watersheds/whatis.cfm
http://water.epa.gov/type/watersheds/whatis.cfm
http://www.cwp.org/
http://water.usgs.gov/wsc/
http://water.usgs.gov/wsc/


Questions?   Comments? 

Presenter
Presentation Notes
End of show.   
Barnett Reservoir/Natchez Trace



(or, An Intro to Urban 
Watershed Forestry) 

Importance of Trees for 
Watershed Health 

Tales of the Green and Blue 

Janet Chapman 
MS Dept of Environmental Quality 



What is a Watershed? 
A watershed is all the land area that drains to a 

common point along a stream, or other waterbody.    
The borders of a watershed are the ridges and hilltops that 

separate it from the neighboring watersheds. 

Center for Watershed Protection 

x 

Presenter
Presentation Notes
What is a Watershed?  A watershed can be defined as all the land area that drains to a common point along a stream. When rain falls on the land, some of it usually runs off. All the land that drains into a particular body of water is called a watershed. Each stream has its own watershed. Said in another way, all the water that ‘sheds’ off the land to the same water body is in the same watershed. Topography is the key to delineation. The boundary of a watershed is set by the highest elevations surrounding the stream.  A drop of water falling outside of the boundary will drain to another watershed.
By recognizing that everything and anything done in a watershed affects the entire ecosystem, we can become better caretakers of the land and, hence, our lives.

USGS: A watershed is a precipitation collector!





 “Watershed forestry is the use of forests and the 
practice of forestry to protect, restore, and sustain water 
quality, water flows, and the health and function of 
watersheds.”     (WFAP federal register) 
 

Urban Watershed Forestry—
What is it ?? 

 Urban refers to developed and developing areas—
human communities– and adds the need for stormwater 
management. 

adapted  from urban watershed forestry concepts, Center for Watershed Protection   &   USFS Northeastern Area, State & Private Forestry 

 Urban watershed forestry tracks and 
manages forest cover at the watershed scale 
and acknowledges the importance of trees and 
forests in protecting water resources and 
managing stormwater. (CWP) 

Presenter
Presentation Notes
(WFAP = Watershed Forestry Assistance Program)   (CWP = Center for Watershed Protection)

Another definition would be trees for the city!

Urban watershed management has traditionally focused on managing the effects of runoff and associated pollutants from roads, buildings, parking lots and other hard surfaces. The extent of these impervious surfaces collectively have been viewed as important indicators of the health of a watershed. More recently, researchers and managers have turned their attention to the role of trees and forests as indicators of watershed health based on their ability to moderate the impacts of urbanization. This spurred creation of a 'new' field called urban watershed forestry, which tracks and manages forest cover at the watershed scale and acknowledges the importance of trees and forests in protecting water resources and particularly being useful in stormwater management. (CWP)

Trees are undervalued—few realize what they contribute to watershed health. Water quality problems are increasing, esp. as urban forests are decimated. The intersection of forestry and watershed management results in a renewed interest in the use of trees and forests as best management practices to reduce runoff and remove pollutants. Urban watershed forestry has become increasingly relevant as a way to help manage forest losses associated with urban and suburban growth.

The core goals of urban watershed forestry are to protect and enhance existing forests and reforest where possible lands that have been cleared. Metrics—data measurements—and models have been developed and are being perfected to help this discipline.

Urban forests broadly include urban parks, street trees, landscaped boulevards, public gardens, river and coastal promenades, greenways, river corridors, wetlands, nature preserves, natural areas, shelter belts of trees and working trees at industrial brownfield sites. 
Transitional Statement: Now that we have an idea of what a watershed is and have looked at the unified definition, let’s look more specifically at watershed health, trees, and urban areas.



Watershed Health:  
How is it Measured? 
 

 intercept and store rainfall and runoff  
 moderate stream flow  
 hold on to and recycle nutrients 
 protect soils from erosion 
 support healthy aquatic systems  
 accomplish self-repair 

A healthy watershed has the ability to… 

adapted  from urban watershed forestry concepts, Center for Watershed Protection   &   USFS Northeastern Area, State & Private Forestry 

Presenter
Presentation Notes
Watershed health is measured by the watershed’s ability to carry out its functions. Since 80% of the folks in our nation live in urban watersheds, managing the natural resources in these areas is very important.

The criteria listed are widely accepted as defining a healthy watershed, but there are other ways to define healthy watersheds. Healthy watersheds are important because they provide us “services” that unhealthy watersheds cannot, such as the ability to 
	-mitigate large rain events,
	-assimilate (limited) pollutant loads,
	-provide a good source of drinking water,
	-provide unique, ‘safe’ recreational opportunities, and
	-present opportunities for aesthetic enjoyment.

In the past EPA has focused on ‘impaired’ watersheds. Now a major effort is underway to define ‘healthy watersheds’ and protect them. 

The  presence of an excellent tree canopy pretty much implies that there is little impervious surface in the watershed. If there is a lot of impervious surface, then generally there will be little tree cover and the watershed will be impaired.



•  total amount of forest & tree canopy 
•  condition of forest (health/age/growth)    
•  quality of forest management and maintenance 
•  retention of “critical” forest & tree canopy  

   riparian forests & wetlands 
   steep slopes/erodible soils/headwaters, etc. 
   disconnect impervious features 
   cover impervious features with tree canopy 

 

Watershed Health is Tied, 
in Part, to Forests… 

adapted  from urban watershed forestry concepts, Center for Watershed Protection   &   USFS Northeastern Area, State & Private Forestry 

 Percent forest cover is a leading indicator of 
watershed health 

 Other considerations 

Presenter
Presentation Notes
Note: Presented in descending order of certainty.

Tree canopy has a greater effect on small storm events than on large storm events (2 year storm frequency).

The condition of the forest is important in that larger and more well-established trees (premier quality) will have more beneficial effects on runoff contributing more to watershed health than smaller, more fragile trees.

Trees/urban forests contribute to stormwater management and are cost-effective.
   



Documentation from Research… 
  
 Rainfall Interception by Trees 

•  10 - 40% of annual rainfall (Zinke, 1967) 
• Canopy interception avg. 35-40% (Calder 1990, 2003) 
•  Even in winter? Yes! 

 15% for a deciduous tree (Xiao et al 2000). 
 27%  for an evergreen species (Xiao et al 2000). 
 

 Comparison of Infiltration of Water by Trees 
• 12.4 in/hr for forest, 4.4 in/hr for lawn 
• 1.9 in/hr for suburban development (Kays, 1982) 

 
 adapted  from urban watershed forestry concepts, Center for Watershed Protection   &   USFS Northeastern Area, State & Private Forestry 

Presenter
Presentation Notes
Just a few examples from the literature of how trees provide stormwater management.



How does a 
tree affect the 
water cycle? 

rain clouds 

cloud formation 

lake storage 

 

 

 

evaporation 

transpiration 

from vegetation 
from streams 

from soil 

from ocean 
precipitation 

infiltration 
soil 

percolation bed rock ocean 

The Earth’s Hydrologic Cycle 

water uptake 

Federal Interagency Stream Restoration Workgroup, 1998 

A Tree’s Hydrologic Cycle 

transpiration 

Presenter
Presentation Notes
How does a tree contribute to the water cycle?

First let’s look at the Earth’s Hydrologic Cycle.
	Note that there are many avenues for evaporation. Water that hits the ground can have many fates—lake 	storage, infiltration, (deep or shallow) percolation, surface runoff and evaporation. Evaporation comes from 	many sources (vegetation, streams, soil, lake storage, and the ocean.)
	Transpiration, cloud formation, precipitation, and prevailing winds also figure in the water cycle.

A Tree’s Hydrologic Cycle
	Trees and forests play an important role in water cycling and therefore are important in stormwater management.
	Trees affect the hydrologic cycle directly in four main ways:
		-Rainfall interception  			-Infiltration 
		-Evapotranspiration				--Evaporation

The overall effect occurs above ground, at the ground surface, and below ground leading to 
	-Decrease volume of stormwater 
-Delay peak runoff during storms
-Increase in soil infiltration 
-Promotion of groundwater recharge
-Storage of nutrients and other pollutants in plant tissues


Planting trees is more cost-effective in many cases than using built structural practices to control excess stormwater runoff. 
�Stormwater engineers and urban foresters need to work together for urban watershed health.

If one tree provides these benefits, think how great the result would be if many trees (aka a ‘forest’) was active in the watershed!



Our Forefathers Knew… 

The first models for predicting runoff  in a watershed 
appeared in the 1800s and used runoff coefficients to 
account for different land use and land covers. 
 

The Rational Method (Mulvaney 1851) 
 

Peak Discharge  =  Runoff Coefficient x Rainfall x Basin Area 
 

Runoff Coefficient Value Assignments: 
 

 Forested ground is typically assigned a value of near 0.  
 Pavement is given values approaching 100 percent. 

 

adapted  from urban watershed forestry concepts, Center for Watershed Protection   &   USFS Northeastern Area, State & Private Forestry 

“To protect your rivers, protect your mountains.”  
                        -ancient Chinese proverb 

Presenter
Presentation Notes
The basic principles express in early models have been ignored in the face of supposed economic benefit from bulldozing for development. Perhaps there was a belief that the land was more resilient than it is.

Mountains with trees are a great protection for the rivers and streams in the same watershed. Much work is being done now to restore the forest function in the mountains of North Carolina where homes and growing cities have replaced some of the forest on the hills and in the valleys.



Value of 
Trees for 

Water 
and Air 
Quality 

Concomitant Changes 
Increase in storm water runoff                     19% 
 (from each 2-yr peak storm event) 
Cost to construct treatment practices to  
           intercept this runoff                           $1.08 B 
 

Pollutants remaining in the atmosphere  9.3 M lbs/yr 
Value of pollutant removal                         $24 M/yr 
 
Baltimore-Washington Area 
American Forests, 1999 quoted in  Urban Watershed Forestry Manual 2005 

1973    51% Tree Cover in City 1997  Only 37% Coverage 

 51 
-37 
 14 

Presenter
Presentation Notes
Calculating the Value of Trees
Recent studies have attempted to place a value on the watershed benefits provided by urban trees. American Forests has conducted more than 20 studies known as Regional Ecosystem Analyses. These analyses use satellite imagery to estimate forest loss over time and CITYgreen software to place an economic value on lost forest. American Forests analyzed the Baltimore-Washington area and estimated a decline in tree cover from 51% to 37% from 1973 to 1997. The loss in forest cover produced an estimated 19% increase in storm water runoff (from each 2-year peak storm event) (American Forest, 1999). The cost to construct storm water treatment practices to intercept this runoff would cost $1.08 billion (American Forests, 1999). The lost tree canopy would have removed about 9.3 million pounds of pollutants from the atmosphere annually, at a value of approximately $24 million per year (American Forests, 1999).   
		                Urban Watershed Forestry Manual Part 1   2005                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
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adapted  from urban watershed forestry concepts, Center for Watershed Protection   &   USFS Northeastern Area, State & Private Forestry 

Presenter
Presentation Notes
The total amount of forest land in the watershed clearly affects the shape of these curves.



Key Question : 

make this . . .  function . . .  like this?? 
How do we 

adapted from USEPA R4 

Presenter
Presentation Notes
Having recognized the contrast in watershed function between an urban area and a forested area, we now begin to look at what can be done.



Urban Forestry Management Plans 

   Comprehensive plans for protecting and restoring a 
forest in its urban setting 

 

 Watershed-based goals 
• Increase forest canopy cover 
• Reduce stormwater runoff 
• Make an effective land use plan 
• Implement best practices 
• Develop supporting codes  
   and ordinances 

 Forest assessment and planning 
 Strategies for protection, enhancement and restoration 

 

Presenter
Presentation Notes
Urban Forestry Management Plans (UFMPs)  are a necessary first step.
	
The urban watershed forestry approach sets watershed-based goals for managing the urban forest as a whole rather than managing forest resources on a site-by-site or jurisdictional basis. The UFMPs can be used to 
	-set goals for forest canopy cover,
	- prescribe tree inventory surveys, 
	-make recommendations for new tree plantings,
	-provide species lists, and
	-outline methods for managing the urban forest. 

While these plans may not be regulatory per se, they are similar to comprehensive plans in that they provide the framework upon which specific ordinances and other regulations may be built. Working with local governments to update subdivision ordinances and building codes may be a necessary step along the way. Establishing a tree ordinance would be helpful, if one is not in place.
UFMPs direct watershed managers and urban foresters to systematically assess and manage forest cover at the watershed level with the basic aim of reducing forest loss and increasing forest cover over time. 







Techniques for Maintaining and 
Increasing Forest Cover in a Watershed 

Urban Watershed Forestry Manual Part 1   2005               

    

Presenter
Presentation Notes
There are three overarching goals of every Urban Forestry Management Plan: Protect, Enhance and Reforest. The first goal to protect the forest includes the three objectives on this slide.

Different techniques are used to protect existing forests. Generally, these fall into three categories depending on the stage of development.

	1. Techniques related to Objective A, Protect Priority Forests,
		    focus on techniques to protect large tracts of forest that are currently    	  	  	    undeveloped. 

	2. Techniques related to Objective B, Prevent Forest Loss During Development 	     	    and Redevelopment, focus on limiting the clearing of forests during the 			    actual construction process. 

	3. Techniques related to Objective C, Maintain Existing Forest Canopy, include 	  	    techniques that prevent landowners from clearing forests on land that has 	 	    already been developed.

Most techniques are regulatory tools that local governments can adopt to protect forests during each stage of development.

The remaining overarching goals are to enhance and reforest the urban forest (next slide).



Urban Watershed Forestry Manual Part 1   2005 

Presenter
Presentation Notes
This slide shows the other two goals (Enhance and Reforest) and the related objectives and techniques. Each city should customize these to fit its particular situation.

This 29th item should be a good starting point for communities to use to draw up a plan that fits the specific needs of their locality. 



Benefits of Urban/Community Forests 
Environmental Benefits 
  •  Reduce storm water runoff                                    •  Improve regional air quality 
  •  Enhance stormwater treatment practices               •  Improve soil and water quality 
  •  Provide habitat for terrestrial and aquatic wildlife        •  Reduce urban heat island effect 
  •  Reduce summer air and water temperatures              •  Reduce stream channel erosion 
  •  Increase plant diversity         •  Create buffer zones for streams 
    

Economic Benefits 
  •  Decrease heating and cooling costs                       •  Increase property values 
  • Positively influence consumer behavior                       •  Reduce crime 
  • Reduce construction and maintenance costs (by decreasing costs related to clearing,      
  grading, paving, mowing, and stormwater management) 
  

 Community Benefits 
  •  Increase livability                                      •  Improve health and well-being 
  •  Block UV radiation                                •  Provide shade / reduce glare 
  •  Buffer wind and noise                          •  Increase recreational opportunities 
  •  Provide aesthetic value         •  Increase community pride 
       •  Strengthen social cohesion in a community              •  Leverage community revitalization 
  •  Assist with pedestrian and traffic flow        •  Provide screening and privacy  
  •  Provide seasonal color, flowers, or fruit                       •  Enhance architectural design 
  •  Add verticality to children’s play opportunities 
          



So… 
Urban Watershed 
Forestry 

 Integrates urban/community forestry and  
    watershed planning and management. 
 

 Sets watershed goals for the urban forest. 
 

 Creates more hydrologically functional urban landscapes. 
 

 Builds tools to assess, protect, and enhance  
   urban green space as a part of stormwater management. 
 

 Promotes urban forests as having environmental, 
economic, and community benefits. 

 

 
 

adapted  from urban watershed forestry concepts, Center for Watershed Protection   &   USFS Northeastern Area, State & Private Forestry 

Presenter
Presentation Notes
Around 80% of the U.S. population lives in cities. As a result, more and more people are disconnected from natural resources such as forests that support them and the watersheds in which they live. As a result, urban residents may take for granted the important benefits provided by urban trees.

Urban watershed forestry represents an important management approach, given 
	1.  the many benefits provided by urban forests
	2.  the impact of development on forest structure and function, and 
	3.  the need to address watershed health. Managing urban forests in ways that 	explicitly address watershed health can mitigate some of the negative impacts of 	forest	fragmentation, soil compaction, and increased impervious cover in urban 	watersheds. 

 (Urban forestry management plans were discussed a few slides back.)
	



Excellent Resources for Further Study 

USDA Forest Service, 
NE Area State and 
Private Forestry 

USDA National Agroforestry Center MSU Forest & Wildlife Research Center 

forestsforwatersheds.org 
urbanforestrysouth.org 
ufmptoolkit.com 

 

fwrc.msstate.edu/pubs/urbanmanual_second.pdf 

Presenter
Presentation Notes
In order of appearance:

Working Trees for Water Quality is a 4 page intro to urban forestry in the Working Trees series. To download a pdf go to www.unl.edu/nac/workingtrees/wtwq.pdf

The Urban Watershed Forestry Manual contains a wealth of information. Tables in this presentation were taken from it. Download a pdf at www.forestsforwatersheds.org/storage/completePart1ForestryManual.pdf

The Mississippi Urban and Community Forestry Management Manual was developed by the Mississippi State University Forest and Wildlife Research Center, in cooperation with the Mississippi Forestry Commission, and the Mississippi Department of Environmental Quality. Funding for this project was provided by the Mississippi Forestry Commission. Go to fwrc.msstate.edu/pubs/urbanmanual_second.pdf to download a copy.

•  Also, check out www.forestsforwatersheds.org, the WATERSHED FORESTRY RESOURCE GUIDE, a comprehensive one-stop-shop for all things related to forests and watersheds.
This website is a central clearinghouse for all things related to forests and watersheds. It is maintained by USDA Forest Service, NE Area State and Private Forestry: and Center for Watershed Protection.

•  www.urbanforestrysouth.org also contains a wealth of information.  Check out the Urban Forestry Manual, Resources, Research, etc.

•  www.ufmptoolkit.com has a lot of good information, too, as well as the Urban Forest Management Planning Tool toolkit.
  
 Material from these resources (and others as noted) has been used in preparing this presentation.



Questions?   Comments?   Reflections? 



Janet Chapman 
Mississippi Department of 

Environmental Quality 
 

  What’s      in Keeping  

Stormwater      !     
 

The 
Green 
Scene 

Janet Chapman 

Presenter
Presentation Notes
This presentation describes the  problem of increasing impervious cover in our cites and the resultant increase in stormwater runoff.  Many green infrastructure practices offer homeowners an opportunity to alleviate the situation somewhat by  reducing stormwater runoff from their properties. Collectively the impact can be huge.



What’s All The Buzz 
About Stormwater? 

rain clouds 

cloud formation 

lake storage 

 

 

 

evaporation 

transpiration 

from vegetation 
from streams 

from soil 

from ocean 
precipitation 

infiltration 
soil 

percolation bed rock ocean 

The Earth’s Hydrologic Cycle 

water uptake 

Federal Interagency Stream Restoration Workgroup, 1998 

A Tree’s Hydrologic Cycle 

transpiration 

Typically, stormwater   =   rainfall + pollutants  

Presenter
Presentation Notes
Stormwater runoff is the nation's number one source of water pollution. Stormwater runoff is water 
from rain or melting snow that “runs off” across the land instead of seeping into the ground.
 
Generally speaking,  stormwater is rain that washes off driveways, parking lots, roads, yards, rooftops, and other hard surfaces.
  Stormwater picks up pollution, such as chemicals, bacteria, sediment, and trash, and washes these things into ditches and storm drains, and then into creeks, rivers, ponds, and lakes. This is referred to as stormwater runoff. Polluted runoff generally happens anywhere people use or alter the land. For example, in developed areas, none of the water that falls on hard surfaces like roofs, driveways, parking lots or roads can seep into the ground. These impervious surfaces create large amounts of runoff that picks up pollutants. The runoff flows from gutters and storm drains to streams. Runoff not only pollutes but erodes stream banks. The mix of pollution and eroded dirt muddies the water and causes problems downstream. (adapted from City of Nashville)

How does a tree contribute to reducing stormwater runoff?

  First let’s look at the Earth’s Hydrologic Cycle.
  Note that there are many avenues for evaporation. Water that hits the ground can have many fates—lake  storage, infiltration,      (deep or shallow) percolation, surface runoff and evaporation. Evaporation comes from many sources (vegetation, streams, soil, lake storage, and the ocean.)
	Transpiration, cloud formation, precipitation, and prevailing winds also figure in the water cycle.

A Tree’s Hydrologic Cycle
	Trees and forests play an important role in water cycling and therefore are important in stormwater management.
	Trees affect the hydrologic cycle directly in four main ways:
		-Rainfall interception  	    -Infiltration 		    - Evapotranspiration          - Evaporation

The overall effect occurs above ground, at the ground surface, and below ground leading to
	-Decrease volume of stormwater 
  -Delay peak runoff during storms
-Increase in soil infiltration 
-Promotion of groundwater recharge
-Storage of nutrients and other pollutants in plant tissues
Planting trees is more cost-effective in many cases than using built structural practices to control excess stormwater runoff. 
Stormwater engineers and urban foresters need to work together for urban watershed health.
If one tree provides these benefits, think how great the result would be if many trees (aka a ‘forest’) was active in the watershed!



Replacement of Forests by Urban Hardscapes 
Increases Stormwater Runoff 

FOREST CITY with  75-100 % IMPERVIOUS COVER 

Less groundwater recharge and 
evapotranspiration 

Less cleansing by soil and plants adapted 

50% 
10% 

40% 

15% 
55% 

30% 

Presenter
Presentation Notes
 Note how as impervious cover in urban areas increases,
	1) the amount of runoff increases
	2) the amount of water that infiltrates into the soil decreases, and
	3) the amount of evapotranspiration and/or evaporation of intercepted water decreases. 
Impervious cover inhibits recharge of groundwater supplies. Also, less water can be processed naturally by soil and plants to remove pollutants. Both volume and rate of runoff flow increase with an increase in impervious cover.
Not only does water from impervious surfaces maintain its pollutant load, but the increase in quantity of runoff in developed areas leads to flash flooding and other related calamities.

 In one study, 65% of the urban land was dedicated to “car habitat”—impervious cover preventing infiltration into the ground– streets, driveways, parking lots, and garages. In contrast, forests naturally work to maintain water quality.

How? (Ask for and receive input from audience before proceeding.)
	- Tree roots hold soil reducing erosion.  
	- Tree roots soak up water reducing runoff.
 	- Decaying leaves and limbs provide litter that covers ground and reduces erosion.
	- Forest floor litter also provides cover for critters that keep the ground surface friable. 	     	  This aids in water’s ability to infiltrate into the ground.
	- Forest litter slows the flow of runoff.
	- Canopy breaks the fall of raindrops. This reduces erosion by diminishing impact velocity.
	- Forests remove nutrients from surface runoff thereby purifying the water.
	- Trees capture and store rainfall on leaves and branches.
	- Can you think of other ways forests maintain and improve water quality?

Note: ‘Forest’ here represents all natural ground cover. ‘City’ here is 75-100% impervious cover.

We first introduced the effects of trees on the water cycle in an earlier slide. Here we see the extent of the difference the trees make hydrologically in the urban watershed as opposed to the impacts of impervious cover.




This map shows cities and 
development in red, green 
represents forests and 
white is farm and open 
land. 

Projections can be made 
for future growth based on 
present rates. 

What will our watersheds and streams 
look like if we continue present trends? 

 

 

 

 30% increase in             
population growth          

 Loss of 21% of                 
remaining forests 

 Increase of 30% in             
stormwater runoff in 
our cities 

Watershed in 2000 Watershed in 2030 (projected) 

 

By 2030, if we continue 
along current trends we 
will see this: 

adapted  from urban watershed forestry concepts, Center for Watershed Protection   &   USFS Northeastern Area, State & Private Forestry 
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Presentation Notes
More sophisticated prediction models are also being used to predict the effects on specific parcels.  This change is based on the SLEUTH model work at the University of Maryland, Baltimore County.  This map is of Airy, CT, but similar patterns occur everywhere.

Our patterns of growth are consuming more land so that in many areas the rate of land change is 2-3 times the rate of population growth.  

Bigger house footprints with more square feet per person and bigger lawns contribute to this.

Reducing forest  cover reduces the associated benefits, resulting in an increase in stormwater runoff further degrading the streams in the watershed.

Stormwater runoff and especially increased stormwater runoff is a BIG deal. Cities spend millions to take care of their stormwater. Sometimes a lot of stormwater gets into the sanitary sewer system and makes problems because now there is too much water to treat, so raw (sewage) water has to be released.



Key Watershed Question For Cities : 

make this . . .  function . . .  like this?? 

How do we 

adapted from USEPA R4 

Presenter
Presentation Notes
Having recognized the contrast in watershed function between an urban area and a forested area, we now begin to look at what can be done.

Historically cities used gray infrastructure (pipes, concrete inlets, curbs, riprap, etc.) to dispose of stormwater in the built environment.  DEQ has a big manual with engineering practices all about this.
	-  hard armoring surfaces over which stormwater will flow
	-  collectors
	-  conveyances both above and below ground to channel stormwater 	    to the nearest stream or other waterbody

There are also Best Management Practices (BMPs) that are specifically designed to keep sediment on site during the construction phase of lot development.

All in all, these have not been used sufficiently to successfully reduce sediment in stormwater in most applications.

Hence, DEQ’s big manual has been updated to include green infrastructure practices as well. EPA is highly supportive of green infrastructure, including use as retrofits.



Local Governments Need Your Help! 
 
Local Government Responsibilities 

-    Zoning, quality & density of built structures (as well as so many other 
municipal concerns!) 

-    Sustainability of city resources and life style 
- Handling stormwater in the city 

Local Government Needs 
  -    Thorough understanding of stormwater by newly elected officials 
  -    Requirement of focused training 
  -    Knowledgeable local citizens (you and your fellow MG’s) to help fill the     

 stormwater problems/solutions  knowledge  gap. 

City of Hernando 

City of Aberdeen 

Janet Chapman 

Presenter
Presentation Notes
Town, city, and county leaders make decisions  that affect their localities every day. They need to know what you know (or will know) about land use planning for stormwater management. Train your MG’s so more voices can be heard for watershed health!

Since elected officials come and go, it is important for a city to develop ordinances and regulations to help the city become sustainable. If the principles are codified, they have a better chance of remaining through successive administrations.




 
Cleaner Stormwater in Your City— 

  

Find Answers in 

http://www.deq.state.ms.us/mdeq.nsf/page/NPS_PlanningandDesignManual2ndEd_Vol1?OpenDocument 

Presenter
Presentation Notes
Erosion Control— Helping/keeping sediment on the land.

Sediment Control—Once sediment is loose, manage where it goes and what it does.

	Example. If my young pre-school grandchildren are on the sofa asleep or watching TV in the den they are contained and the other room will not be affected by their presence. (Erosion Control)
	     But when they wake up to the call of “Ice cream, Anyone?”, then they will quickly stir and leave the sofa, join up with a sticky ice cream cone, and undoubtedly leave their mark on every room they enter. (Need for Sediment Control!)
	    One plan for ‘sediment’ control—Send them outside! Or keep them corralled in the kitchen.

Related problem is Stormwater Management—How much of a rain becomes stormwater runoff? Factors to consider: soil type, slope, land use, vegetative cover, compaction—all these contribute to the rain’s ability to soak into the ground. When imperious surfaces are added to the landscape, runoff increases, sometimes quite dramatically.

Construction Sites are hopefully only temporary problems. Usually once the building is finished the raw land is covered by the building and its new landscaping.

But urban areas are here to stay! For better or worse, the new landscape we have now as our city will be here for a long time.
	



Green Planning Concepts for  
Stormwater Management 

• Responsible Growth 
 (aka Smart Growth) 
–   promotes infill, compact, 
      and mixed-use development 
 

• Better Site Design Principles 
–   addresses new development 
 

• Low Impact Development 
–   manage rainfall at the source 
 
  

 Janet Chapman 

 Janet Chapman 

Presenter
Presentation Notes
The updated manual addresses many, many things, but we will focus on managing rainfall at the source—on the individual homeowner’s lot.

The updated version now covers these green planning concepts that have paid off in other communities in other states as well as the expanded suite of BMPs available and other pertinent information.

We’re going to take a quick look at 3 general planning concepts and then look at several BMPs in the green or green-related category. (Green here refers to the chlorophyll-green arena as opposed to updating our light bulbs, solar and wind energy generation, etc.)



Low Impact Development 

Low Impact Development (LID) is “an innovative 
stormwater management approach with a basic 
principle that is modeled after nature:  manage 
rainfall at the source using uniformly distributed 
decentralized micro-scale controls” (LID, 2007). 
 

LID development minimizes changes to the flow 
of water runoff relative to pre-development 
conditions and maximizes infiltration after a 
storm. 

Presenter
Presentation Notes
Green Planning Concepts for Stormwater Management
Smart Growth
Low Impact Site Design
Better Site Design Principles
	



Low Impact Development Controls 

• Relies on advanced technologies and 
improved designs to manage stormwater 
on site or in neighborhoods 

• Can be done on individual lots—is closely 
akin to ‘green infrastructure’ 

bioswale dry swale 
 Janet Chapman  Janet Chapman 

Presenter
Presentation Notes
In sum, LID promotes hydrologic function at the lot level. It addresses stormwater through small, coast-effective landscape features. The controls or practices affect stormwater runoff near its source.

The four R’s of stormwater are reduce (amounts), restrain (water to allow infiltration thus reducing peak flows), reroute (stormwater so it doesn’t go directly to the storm drain), and recycle (stormwater so that evapotranspiration can occur).



Curb drain has been replaced with a 
street planter surrounded by pervious 
pavers. The stormwater runoff flows 
into planter through the pervious 
pavers. 

A curb drain on a city street 
with stormwater runoff flowing 
into it. 

Green 
Infrastructure  

EPA EPA 

adapted from EPA 

Traditional 
Infrastructure  

Presenter
Presentation Notes
The planter has a gravel layer that is covered with a geotextile fabric. On top of this is the soil, plants, and mulch. If necessary, an underdrain is below the rocks to convey excess water away appropriately. The planter allows for infiltration, evapotranspiration, and retention of water that enters it.



What IS Green Infrastructure?  

• Management approaches and technologies that 
infiltrate, evapotranspire, and reuse stormwater 
to maintain or restore natural hydrology (EPA via WEF) 
 

• Soil-plant-water systems that intercept 
stormwater, infiltrate a portion of it into the 
ground, evaporate some into the air, and release 
a portion slowly down stream (adapted from Philly Water Dept) 
 

• Practices that maintain healthy waters, provide 
multiple environmental benefits and support 
sustainable communities (EPA) 
 



Typical Green Infrastructure Practices 

•   Infiltration—Bioswales, Constructed Wetlands, Rain 
 Gardens, Natural Areas, Porous Paving, Street              
 Planters, Infiltration Trenches 

 

• Water Harvesting –Rain Barrels, 
      Cisterns 

• Interception—Trees, Other Surfaces, 
 Green Roofs, NFL Defensive Backs 

• Transpiration—Trees, Other Vegetation 

• Evaporation—Trees, Other Vegetation, Other Surfaces 
 

 Janet Chapman 

Presenter
Presentation Notes
Vegetated bioswales use grass or other vegetation to reduce runoff velocity and allow infiltration, while high-volume flows are channeled away safely. Swales are alternatives to curb and gutter systems. Wetlands can be constructed to treat stormwater by storing stormwater runoff and trapping pollutants.

Pervious pavements allow air and water to pass through the surface, providing groundwater recharge. Types: decks, open-celled paving grids, open-grade aggregate, open-jointed paving blocks, plastic geocells, porous asphalt, pervious concrete, porous turf, and soft paving.



EPA’s National Stormwater Calculator 
 —   A desktop computer application that assess how green infrastructure can be used 

to reduce rainwater runoff from development sites 
  

—   User selects different scenarios to see how specific GI changes (e.g., rain barrels 
     or rain gardens) can prevent runoff on a given site. 
 

—   The tool estimates the annual amount of stormwater runoff from a specific site 
     anywhere in the United States based on  
       • local soil conditions       • land cover       • slope       • historic rainfall records 
 

—   Useful to calculate property runoff reduction for  
       • site developers       • landscape architects       • urban planners       • homeowners  
 

Seven GI Practices 
      Considered 
 

  • Disconnection 
  • Rain Harvesting 
  • Rain Gardens 
  • Green Roofs 
  • Street Planters 
  • Infiltration Basins 
  •  Porous Pavement 
 

   (Bioswales & Infiltration    
Trenches not included) 

Presenter
Presentation Notes
EPA did not include the practices of bioswales and infiltration trenches in the calculator because their sizing depends on their location and length within the site, information which is beyond the scope of the calculator. Bioswales and infiltration trenches may also treat adjacent areas to the site as well.

The area devoted to disconnection, rain gardens, and infiltration basins is assumed to come from the site’s collective amount of pervious land cover while the area occupied by green roofs, street planters and porous pavement comes from the site’s store of impervious area.

The focus of the calculator is on maximizing a site’s stormwater retention, so underdrains (slotted pipes placed in the gravel beds of the street planter and porous pavement areas to help dewater the unit) are not provided for in the calculator.




Trees, shrubs, perennials and grasses help manage rainwater, or stormwater, by diverting water and preventing it from becoming 
 runoff via infiltration, evaporation, transpiration, and filtration. First, plant leaves, branches, and flowers catch the rain drops before the water 
 hits the ground and becomes runoff. The stormwater collected on these surfaces can easily evaporate into the air and never have to be 
 managed in traditional sewer and stormwater collection systems. Furthermore, plants help manage stormwater runoff by allowing water  
 to infiltrate into the soil and by transpiration, the process in which water  vapor is released to the atmosphere through its leaves.  
 Last, plants and soil also help by filtering stormwater runoff.  
   
A vision of what green stormwater infrastructure tools would look like when implemented in Philadelphia's neighborhoods.  

adapted from EPA 



EPA 

Green Stormwater Infrastructure Tools Used By Cities 

Presenter
Presentation Notes
Cities may choose to use the unique mix of green stormwater infrastructure tools that suits the city’s needs and budget.

Some GI practices lead themselves more naturally to implementation by cities (expensive & need to be located on right of way or city property).




EPA 



 Kentucky  Waterways Alliance 

Green Roofs Anyone? 
A green roof is a roof that is vegetated. They can be installed on many types of roofs from 
small slanting roofs to big commercial flat roofs. A green roof is effective in reducing  the 
volume and velocity of stormwater runoff by temporarily storing stormwater, slowing excess 
stormwater release, and providing for evaporation and transpiration. 

Sedum repestre  ‘Angelina’ 

 Janet Chapman 

 Janet Chapman 



Diagram: JJR,LLC 

Green Roof Structure 

Sedums and other such plants are excellent choices  since they do well in dry, sunny areas. 



Homeowners Can 
• Plant More Trees 
• Reduce Impervious Area 
• Build a Rain Garden 
• Install Flow Through Planters 
• Harvest Rooftop Runoff 
• Highlight Water As Art 
• Reduce Nutrient Footprint 
 

What can you do in your yard 
and garden?? 
 

river birch 

Homeowners  collectively can achieve a significant 
reduction in stormwater runoff in their neighborhoods. 

Homeowners Unite! 

acclaimturf.com acclaimturf.com 

http://www.akumalsands.com 

 Janet Chapman 

Presenter
Presentation Notes
Site-scale practices give benefits, but dramatic results come when the practices and policies are done throughout the watershed.

Common pollutants in community runoff include fecal coliform (from feces from dog, cat, squirrel, birds, etc.), sediment, metals (from roofing shingles and car brake wear), and nutrients (excessive nitrogen and phosphates from fertilizers and lawn clippings).

Old, established ways of dealing with stormwater runoff include, “Plant everywhere, leave nothing bare” and “Mulch so you won’t develop a gulch”. Now we can add some other activities as well.

One of the challenges an advocate has is spreading enthusiasm to his neighbors to gain their buy-in. One of the best ways to do this is to be able to show something that is working. Another selling point might be increased productivity and aesthetics.

As with any thing you do in your yard, consider the maintenance requirement.



Plant More Trees! 
 

Plant the right tree in the right place! 
 

Not this… But this! 
 Janet Chapman  Janet Chapman 



Which intercepts 
more rain—this tree 
or the rooftop?? 

 Janet Chapman 

 Janet Chapman  Janet Chapman 

 Janet Chapman 



JJR,LLC 

A large oak tree 
transpires 
approximately 
40,000 gallons of 
water/year (that’s 
~110 gallons/day)! 
 
Source: USGS 



Reduce Impervious Areas 

Villanova via C Gallo Killdeer on nest Janet Chapman 

Janet Chapman 

Use Porous Practices 

Janet Chapman 

sandersdesigns.com 



Build a Rain Garden 

EPA 

A rain garden is a depression 
usually containing some stone 
so roof runoff, etc. can collect 
and pond within it for a short 
time. Plants use some of the 
water, but much will  also 
infiltrate. Rain gardens are 
effective at removing 
pollutants and reducing 
stormwater runoff volume. 

Kentucky Waterways Alliance 

Kentucky Waterways Alliance 



     Install a Flow-through Planter     

Flow-through planters are 
structures that are filled 
with a bottom layer of 
gravel,  then soil and  
vegetation. The connection 
to the roof downspout 
directs the stormwater in. 
Once the soil is saturated, 
excess water is collected in 
an underdrain and can be 
discharged to the 
conveyance system or to 
other low impact controls 
such as an underground 
cistern or grassy swale. 

EPA  



Cisterns and rain barrels intercept runoff as it leaves the roof. To be 
truly effective, barrels must be emptied between storms.  Barrels can 
be purchased or constructed by homeowners. 

Harvest Rooftop Runoff 

 
www.sustainablestormwater.com 

 

 Norm Cox 

 Janet Chapman 



Highlight Water as Art! 

Kentucky Waterways Alliance 

http://deputy-dog.com 

www.dreieseitl.com 

rocknrollproblems.wordpress.com 

Kentucky Waterways Alliance 
Kentucky Waterways Alliance 

en.wikipedia.org/wiki/Crown_Fountain 

 Janet Chapman 

Presenter
Presentation Notes
Water chains can be used to direct water from a gutter instead of a downspout.



Reduce Your Nutrient (N & P)  Footprint! 
 Lawn Fertilizer Concerns 
 • Choose wisely 
 • Apply appropriately 
 • Best Management Practices 
  - Do not spill fertilizer 
  - Do not spread onto water bodies or driveways 
 - Use a drop spreader 
 - Calibrate equipment properly 
 - Avoid ‘weed & feed’ products 
 - Do not fertilizer before heavy rains 

- Apply an iron source in summer (rather than a 
nitrogen rich fertilizer to green up the lawn) 

- DO NOT OVER  FERTILIZE! 

Help 
reduce 
hypoxia! 

Presenter
Presentation Notes
Apply fertilizer when the grass is actively growing as in the summer time.
See if timed-release fertilizer is right for your yard. 
Lightly water the fertilizer in so the roots can access it, but not enough to cause runoff
FOLLOW LABEL DIRECTIOINS!!
Apply the correct mix of fertilizer (N-P-K) for your yard and type grass or other plants you are growing.
     Specifics to consider:
	soil type and slope of the area to be fertilized
	season
	soil test results—what does your soil need?



Reduce Your Nutrient (N & P) Footprint! 
 Pickup pet poo 
 Sweep up grass clippings and fertilizer from driveways 
 Plant native plants that don’t need extra fertilizer 
 Do not wash your car in the driveway with phosphate 

rich detergents 
 Maintain septic systems 
 Install green infrastructure in your yard to reduce or 

eliminate runoff thereby preventing excess nutrients 
from going downstream from your property 

  
       Smart Yard, Healthy Gulf 
is a campaign designed to reduce the  
amount of  fertilizers entering local waters 
by helping people make responsible lawn 
fertilizer decisions. smartyardhealthygulf.com 

Contact your  County Agent 

Presenter
Presentation Notes
Smart Yard, Healthy Gulf is a new public education campaign from the Gulf of Mexico Alliance that is designed to reduce fertilizers entering local waters by helping people make responsible lawn fertilizer decisions.
Applying the proper amount of fertilizer at the proper time(s) of the growing season keeps your lawn looking vibrant. It can save you time and money. Not only will you continue to have a yard you're proud of, but you'll be doing your part to keep the Gulf of Mexico resilient and healthy, including the seafood you love to eat!
Here's what you can do to have a Smart Yard for a Healthy Gulf:
If you decide to fertilize, do so when your grass is actively growing. In coastal Mississippi and Alabama, mostly warm season grasses are grown that don't need fertilizer in the fall, winter, and early spring. Wait until late spring or summer. Summertime is the Right Time to fertilize warm season grasses along the northern Gulf of Mexico. Some grasses are able to stay beautifully green without fertilizer, so find out if your lawn is able to thrive fertilizer free.
A Master Gardener can help you determine how much and how often your lawn needs fertilizer.

Regulations are coming in which nutrient numeric targets must be met by water bodies in order for them to meet their designated use.




Reduce Your Nutrient (N & P) Footprint! 

Visit the Nutrient Reduction Decision Support Toolbox 
gulfofmexicoalliance.org./toolbox/toolbox.html 

Presenter
Presentation Notes
The Nutrient Reduction decision support Toolbox contents:
Information is provided on:
Stakeholder Awareness, Outreach and Education
Watershed Characterization
Status and Trends in Water Quality and Nutrient Loading
Regulations, Policies, and Management Programs
Quantitative Reduction Targets
Analytical Tools
Management Practices
Monitoring Networks
Funding and Economic Incentives
Communication 
Success Stories

























Hardy Natives! 

Questions? 
Comments? 
 

Janet Chapman 
Basin Management Branch 

MS Department of Environmental Quality 
 

janet_chapman@deq.state.ms.us 
601-961-5266 

www.deq.state.ms.us 
 

reigningoverrunoff.org 
 

MSU Extension Landscape Architect 
Brian Templeton 

662-325-3190 
btempleton@lalc.msstate.edu 

 
Donna Yowell 

MS Urban Forest Council 
601-672-0755 

dyowell@aol.com 

Janet Chapman 
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Additional Resources
	There is a ton of material on the web that deals with Green Infrastructure (GI) to manage stormwater and the value of 	trees.  Here are some good ones.

Rain Gardens—A how-to manual for homeowners  Learningstore.uwex.edu/assets/pdfs/GWQ037.pdf
	This is an excellent how-to guide with a lot of good information (32 pages). Sizing and siting a rain garden, building the 	garden, and planting and maintaining the rain garden are covered in understandable terms. Also covered are rain garden 	designs and plant lists. However, since this manual was developed for Wisconsin rain gardens, MS gardeners should 	consult  Home Landscapes in Mississippi –Rain Gardens, MSUCares for plants that will be happy in our soils and climate. 

Rain Barrels—A Homeowner’s Guide  http://www.swfwmd.state.fl.us/publications/files/rain_barrels_guide.pdf
	This 28-page manual prepared by Southwest Florida Water Management District covers benefits, construction, uses of 	rainwater, painting your rain barrel, examples, and much more.
	Search the web for ‘rain barrels’ to find suppliers and many other documents about rain barrels. There is a lot out there!

Reigning Over Runoff video and associated website
	A wealth of materials is available on the reigningoverrunoff.org website. Topics addressed include polluted runoff, native 	plants, rain barrels, rain gardens, riparian buffers, composting, stormwater, related topics, and links to other websites .

The Green Infrastructure Center, gicinc.org/methods.htm has some very good information on methods and tools—How 	individuals and communities can engage in infrastructure planning,  GI ecological concepts, and much more. The resources 	section of the website serves as a gateway to both printed and internet resources. 

The Mississippi Urban Forest Council, msurbanforest.com, has a wealth of information on their website about the value of trees 	and urban forests, projects and programs, what communities can do, and much more. The Green Toolbox for Citizens and 	Elected Officials is a great resource found on this site. Also Community Revitalization with Trees Program, 	www.msurbanforest.com/community_revitalization.html#  .

 EPA.gov  has a section of their website devoted to green infrastructure,  water.epa.gov/infrastrusucture/greeninfrastructure/  
	and a section on Low Impact Development (LID) at water.epa.gov/polwaste/green/  . 
	There is also a handy booklet on greenscaping, and other information as well at 	epa.gov/epawaste/conserve/tools/greenscapes/ (environmentally beneficial landscaping).




Assignment! 
 
Draw in green infrastructure 
practices to  control the 
stormwater runoff from this 
property. 
 
(See instructions!) 



Instructions for Exercise in Reducing Stormwater Runoff from Your Yard 
How can stormwater features be woven into a yardscape design? Draw a landscape plan that includes green 

infrastructure (GI) Best Management Practices (BMPs) to reduce the amount of stormwater runoff and improve the 
cleanliness of the stormwater that does leave your site. The best case scenario is to treat all the stormwater on site or 
at least treat to the pre-development level. You must have 

1) at least one BMP from each column of the table below,  

2) at least one garden (of any kind), and 

3) one water feature as art idea. 

(That adds up to at least 4 items.) 

 Use the design principles you already know to make your lot attractive and functional. You may write your own scenario 
to customize your ‘property’ and situation. A commonly used process to help with selection is shown below.  

Prioritize 
Potential 
Projects 

Evaluate 
Project  
Site 

Evaluate 
Potential 
Practices 

Analyze 
Cost /      
Benefit 

Select  
Best 
Practices 

                                                  Process for implementing stormwater source control projects 
 

Draw on the handout a top down view of your plan (squiggly circles for trees, outline for rain garden or other specific areas, etc.). 
Use labels as necessary.  Be creative and have fun planning for stormwater management on your new property! 

Here are some sample scenarios: 

1. “The roof over the porch of my house was built super strong and only has a 10% slope. My great uncle died and left me $30,000 
with the stipulation that I could only use it for home and yard improvements.”  

2.” I am on a tight budget, but my husband and I have been looking for summer construction projects for our two teenage boys. I 
have time to do web research to figure out what we want to do (size, shape, placement, materials, etc.) and we have a truck to haul 
freebies and other materials home. The boys can do the work.” 

3.” My brother has a mid-sized tractor with a disc and box scraper he would probably let me use if I asked him—or he might come 
over himself and help me! Our house is new and the landscaping has not yet been completed. In fact, the developer ‘gave’ us an 
allowance at closing to do the landscaping ourselves. My MG friends have been after me for months to put in a butterfly garden and 
plant some yard trees—now would be just the time!” 

4. “The ultimate: My husband is a landscape contractor. He has all the equipment we would ever need to fix our property up and can 
get materials at wholesale. Not only that, but my Momma finally quit driving (she was 90 years old!) and gave me her 2012 Cadillac 
Seville. I can sell it to fund my yard work!” 

5. Your scenario? Make some assumptions and go to it! Note the scale and contour interval on the property plat. 

Infiltration Water Harvesting Interception & Transpiration 
Rain Gardens Rain Barrels Tree Planting 
Natural Areas Cisterns Green Roof 
Constructed Wetlands  Planters 
Street Planters  (also all other vegetative treatments) 
Bioswales   
Infiltration Trench   
Dry Swale   
Porous Pavers   
Pervious Asphalt & Concrete   

                                                                          Green Infrastructure BMP Choices  

Instructions 
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