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Storm Water Flows Into 

Streets and Gutters… 

Into a Storm Drain 
Inlet 

Then 







152 Ponding 

Basins 
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San Joaquin River 

Kings River 

FCR 

Big 

Dry 









Ponding 

Basin 



Time 

Before Development 

After Development 

Volume 



Runoff Volumes 
Increase 

Pollutants Increase 

What are the problems   
caused by  

urbanization/development? 



Bank scouring 





Water Pollution Control  

Regulations 

In 1969, the Cuyahoga River, Ohio caught of 
fire due to flammable discharge 

Fires erupted on the river several more times before June 22, 1969, when a river fire 

captured the attention of Time magazine, which described the Cuyahoga as the river 

that "oozes rather than flows" and in which a person "does not drown but decays."[3]  

This event helped spur an avalanche of pollution control activities resulting in the Clean 

Water Act, Great Lakes Water Quality Agreement, and the creation of the federal and 

state Environmental Protection Agency.  

http://en.wikipedia.org/wiki/June_22
http://en.wikipedia.org/wiki/1969
http://en.wikipedia.org/wiki/Time_(magazine)
http://en.wikipedia.org/wiki/Clean_Water_Act
http://en.wikipedia.org/wiki/Clean_Water_Act
http://en.wikipedia.org/wiki/Great_Lakes_Water_Quality_Agreement
http://en.wikipedia.org/wiki/United_States_Environmental_Protection_Agency


Clean Water Act 

• Prohibits certain discharges of stormwater 
containing pollutants except in compliance with a 
National Pollutant Discharge Elimination System 
(NPDES) permit 
 

• Clean Water Act authority delegated to the State of 
California through the Construction General Permit 
(CGP)- (umbrella coverage) 

 
• Must have a permit or a waiver to discharge any 

water with contaminates into any “Waters of the 
US” 



Urban Storm Water 
Pollution 

http://www.sfsewers.org/default.asp


 





http://upload.wikimedia.org/wikipedia/en/6/64/North_Pacific_Gyre_World_Map.png




During the summer months, water from urban runoff (landscape irrigation, 

car washing or swimming pools) runs into the street flows into storm drain 

inlets, through underground pipes and into a storm water ponding 

basin. 



When it rains, storm water from streets, parking lots and 

other impervious surfaces flows into the storm drain system  

to ponding basins. 



Water can be pumped out of ponding basins and into canals 

to maintain storm water capacity.  



5 % 
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URBAN STORM 

WATER FLOWS 
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G 

Dual Use – Recreation Basin 
Play Ground Upper Floor 

Stormwater Storage Lower Floor 



Dual Use Recreation Basin 
Baseball Upper Floor 

Stormwater Storage and Recharge Lower 
Floor 

CN 





Herndon Ave. 

Milburn Ave 



San Joaquin River 

Basin EK 





Before Development 

After Development 



Sediment Accumulation in Basins  



Basin EK - Mass Pollutant Removal Percentage

4-year Total 2003-2006 
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Water Year Al TDS TSS As Copper Lead Hg Zn Malathion Chlorpyrifos Diazinon Prowl 

2002-03 71% 48% 71% 58% 55% 73% 77% 59% 47% 68% 52% 59% 

2003-04 72% 54% 61% 54% 57% 58% 90% 57% 78% 41% 57% 53% 

2004-05 92% 72% 90% 72% 75% 84% 77% 82% 80% 67% 13% 77% 

2005-06 77% 71% 84% 62% 69% 53% 67% 67% 89% 99% 100% 85% 

Average 81% 64% 82% 63% 67% 71% 78% 70% 78% 82% 51% 75% 



Basin Cleaning and Maintenance  
1) $ 100 an acre/yr for undeveloped basins 

- Fire suppression and weekly inspections, vector control 

2) $ 1,000 an acre/yr for developed basins 

- Mowing, irrigation costs, weekly inspections, vector control 

3) Basin Cleanings - $ 6,000 - $ 7,000 per basin (5-6 year frequency)  



Stormwater and  
Snowmelt 
Recharge Program 

Dual Use - Recharge Basin  
(1 of 84 Recharge Basins with Canal Interties) 



Stormwater Out 
Snowmelt In 



Snowmelt Harvest - 1990 to 2008
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Too Full To Fly 





Too Full  
 
To Fly 



(UCCE) Master Gardeners of Fresno County 





















Examples of IPM Partnership 
Projects Between FMFCD 
 and UC Master Gardeners 

• IPM Kiosks at over 5 local nurseries 
 

• Dozens of Master Gardeners trained in IPM 
 

• Master Gardeners have given over 1500 IPM presentations to the 
community groups. 

 
• Over 60,000 residents directly talked with or heard an  IPM message 

from a Master Gardener 
 

• Over 56,000 IPM pest guides distributed to citizens  
 

• Gardening workshops (7 over the past 6 years) 

Less toxic shelf talkers and promotion 
material at all 4 Fresno/Clovis OSH stores 
(all stores reporting increased sales in less toxic 
gardening products) 
 





Thank you for your 
hard work and 
continued support! 





Small Action…. 

      Conserve Water - Do not Over Water 

Over watering creates runoff 

that carries lawn chemicals into 

ponding basins and also wastes 

water. 

 

Only water what your plants 

need, set your irrigation timers 

at the beginning of each month 

according to the season. 

 

Adjust your sprinklers to water 

only plants and lawn, not 

sidewalks and the street.  
Call:  City of Fresno – 621-5480 
 City of Clovis – 324-2340 

Over 50 % of all the  
residential water is irrigation 





Small Action…. 
      Properly Use all Garden Chemicals  

Choose less toxic garden products 

 Ask at your local nursery  

 

Read the label at least three times…... 

 When you buy, use and  

 dispose of the product 

 

Mix and use only what you need for 

each application……. 

 

Visit these web sites for information… 

 www.ipm.ucdavis.edu 

 mgfresno.ucdavis.edu 

 www.fresnofloodcontrol.org 



Reduce Nitrogen Input 

• Slow Release fertilizers 

• Grass Clippings 

• Don’t fertilize the Sidewalk and Street 

• Don’t fertilize before a rain 

• Don’t over fertilize 

• Use Iron to green up in summer time 

• Raise the height of the grass (reduced mowing) 



Slow Release Fertilizers  
Reduce Nitrogen Input 

• Advantages 
– slow release fertilizer is that the nutrients are available gradually over an extended period of 

time.  
– the gardener can fertilize less often, and the nutrients are provided gradually (at lower rate 

but consistently).  
– Most slow release fertilizers (organic and synthetic) release at specific (warm) soil 

temperatures. The benefit of this is that plant roots generally are most active in warm soil 
and therefore the slow release fertilizer will start to make fertilizer available as soon as the 
plants actually needs them. As the plant roots become more active (in warmer soil) more 
fertilizer will automatically be released.  
 

• Disadvantage 
– The draw back is when certain plants prefer to take up fertilizer nutrients from cold soil 

(some slow release fertilizers can release nutrients in cold soil. 
 

• Additional Discussion 
– Fast release fertilizer is often cheaper than slow release fertilizers. 
– They can burn plant roots if provided in too big quantities, and even when they are dosed 

correctly,  
– They will have to be reapplied more frequently as they dissolve quickly and disappear from 

the root zone sooner.  
 

– They can be excellent for plants which require higher amounts of nutrients, and/or for plants 
which require a quick supply of nutrients (e.g. if a nutrient deficiency is noted).  

– They are also favorable for plants which take up nutrients at specific times.  
 



1) Adjust Timers and Sprinklers 

2) Read the Label 

3) Buy Less Toxic  

4) Tell Your Neighbor 



Low Impact Development for 
Stormwater includes: 

• Incorporating features into the design and 
operation of urban structures that reduce 
the volume of runoff leaving a site. 

 

• Incorporating features into the design and 
operation of urban structures that reduce 
the pollutant loading of runoff leaving a 
site. 



Central Valley 

Friendly 

Landscaping 

Award Program 
Residential landscaping 

award program and public 

education web site 



Seven Guiding Principles 

Modeled after established Bay 

Area and Florida programs 
1. Conserve water and ensure water 

quality 

2. Conserve energy and protect air quality 

3. Nurture the soil 

4. Reduce garden waste, send less to the 
landfill 

5. Practice Integrated Pest Management 

6. Select appropriate plants 

7. Create and protect wildlife habitat 



Sampling of 2011 

Winning Landscapes 

The 6 chosen best exemplified the 

Seven Guiding Principles 



Applications Accepted 

Through June 1, 2012 

 Applications available on web site 

 Application review and site visits done by 

committee members June 2-September 1 

 Notifications made to winners in 

September 

 Awards event hosted by Clovis Botanical 

Garden in October 



Storm Water Pollution 

Prevention Quiz 

1. What is the best pollution 
prevention solution for leaking 
equipment? 

 

 a. clean up spills with rags 

 b. use drip pans  

 c. fix leaks 

 



1. What is the best pollution prevention 
solution for lawn and garden chemicals? 

 

 a. Buy less toxic products 

 b. Water properly  

 c.  Read and follow the label 

Storm Water Pollution 

Prevention Quiz 



Daniel Rourke - 456-3292 

DanielR@fresnofloodcontrol.org 



Low Impact Development for 
Stormwater includes: 

• Incorporating features into the design and 
operation of urban structures that reduce 
the volume of runoff leaving a site. 

 

• Incorporating features into the design and 
operation of urban structures that reduce 
the pollutant loading of runoff leaving a 
site. 









Source: Daniel Medina – CH2MHILL  



Source: Daniel Medina – CH2MHILL  



Commercial Monitoring Site 

Roof drain into drywell 

Parking lot drains into landscape strip 



Swale 

Source: Dan Cloak Consulting and Contra Costa Clean Water Program 



Instead of underground pipes, the developer here 

integrated a grassy swale into site landscaping  

to treat runoff 

 



City Park BMP Installation 



• Drain at the end of the driveway 

• Native and drought-tolerant plants 

• Rain gardens to catch roof runoff 

• Mulch 

 

Private Property Options 



Seattle Public Utilities’ Natural 
Drainage Projects 



• Catch basins to direct runoff for 

detention/infiltration under street 

• More street trees 

• Rain Gardens and bioswales 

• “Bumpouts” at ends of streets 

• Sidewalks 

• Permeable paving 

ROW and Street Options 



Source: Daniel Medina – CH2MHILL  



Source: Daniel Medina – CH2MHILL  



Source: Daniel Medina – CH2MHILL  



Source: Daniel Medina – CH2MHILL  



 

Source: Martina Keefe, Tetra Tech and WERF 



Key Factors 

• Tag onto other 
initiatives 

• Incorporate 
stakeholder ideas 

 

Source: Martina Keefe, Tetra Tech and WERF 



Simple Structural BMPs 

Source: Martina Keefe, Tetra Tech and WERF 



Using Rainwater to Grow Livable 
Communities 

Source: Martina Keefe, Tetra Tech and WERF 



Reservoir, 

12" min. depth

Reverse bend 

trap or hooded 

overflow

18" sandy loam,  

minimum 

infiltration rate 

5" per hour

12" open-graded 

gravel, approx. 

½" dia.
Perforated pipe

Downspout

Building 

exterior wall

Cobbles or 

splash block

Filter fabric

Concrete or other 

structural planter wall with 

waterproof membrane

Additional 

waterproofing on 

building as 

needed

Drain to storm drain or discharge;  

bottom-out or side-out options

Planter Box 

Source: Dan Cloak Consulting and Contra Costa Clean Water Program 



Green 

Roofs 
Source: Martina Keefe, Tetra Tech and WERF 



Fencing Academy of Philadephia 
RoofmeadowTM 

Before 

After 



Stormwater Management 

StormFilter® 







Everyone Wants Better BMPs 

 Want to get more 
people excited about 
stormwater? 

 

Source: Martina Keefe, Tetra Tech and WERF 



Using Rainwater to Grow Livable 
Communities 

Source: Martina Keefe, Tetra Tech and WERF 



Green 
Roofs 

Source: Martina Keefe, Tetra Tech and WERF 





Storm Water Pollution 

Prevention Quiz 

1. What is the best pollution 
prevention solution for leaking 
equipment? 

 

 a. clean up spills with rags 

 b. use drip pans  

 c. fix leaks 

 



1. What is the best pollution prevention 
solution for lawn and garden chemicals? 

 

 a. Buy less toxic products 

 b. Water properly  

 c.  Read and follow the label 

Storm Water Pollution 

Prevention Quiz 



Daniel Rourke - 456-3292 

DanielR@fresnofloodcontrol.org 


