
We have to use engineering principles to 

minimize  brown water discharge 

Introduction to  

Storm water Engineering  



The future…. Not only limiting soil loss, but 

turbidity of the runoff  water  



Silt fence won’t reduce the 

concentration of brown water discharge  



Need to capture the runoff and treat it.   



Do ponds work?  



Use of pond during construction  



Brown water… how bad is it?    



Use a meter and check the  turbidity level  



NTU 

Nephelometric Turbidity Units 

Ratio of scattered light from the light 

source  

to the reference beam passed through the 

sample 

  

• Ratio is converted to turbidity measure in 

NTU 

• Drinking water typically less than 5 NTU  

 



Comparison of BMPs  

 Sediment control verses Effluent control   

      Silt fence   Flocculants  

      Mulch   Ponds  

      Blankets    Water treatment     

dumpsters  

      Ditch checks   Weepers  



Will be designing more sediment traps and 

rock weepers to use during construction  





Treating brown water with Engineered 

systems   



We  have to use engineering to design water treatment 

methods from projects over the long term  



Road Runoff TH 494  

Material  Rainfall  (ppm) Snowmelt (ppm 

TSS 6-400      100-120 

chloride 13-200 300-700 

iron 400-13,000 3000-7000 

aluminum 150-4000 1500-2500 

zinc 20-600 200-400 

phosphorus 0.1-1 0.3-0.6 

mercury 0.5-6 0.5-1 

chromium 1-20 7-13 

copper 2-70 20-40 



Runoff into storm drains  



Salt and sticking agent from parking lots  



Storm Water Treatment Methods  

 Wet ponds  

 Two cell pond /wetland  

 Bio-swales 

 Dry ponds 

 Infiltration areas 

       Pervious pavers 

       Net lawn  

__________________________________________________ 

 Rain gardens 

 Detention swales  

     
  





Naturalize the ponds with site contours    



Wet Pond Parameters  

 Pond sizing…… 5- 10 year design 

frequency  

Overflow/outlet…….  10 year design 

frequency 

 3600 cubic ft of storage /acre drained   



Ponds with no buffer vegetation  



 

 Ponds large or small depending on the drainage 

area   







Pond/constructed wetland combo  

Pond as the 

inlet  



*Performance of Vegetated Storm Water 

Ponds/Wetlands   

 Pollutant                                     Removal Rate (%) 

Total Suspended Solids                60-90 

Phosphorus                                   50-90 

Nitrogen                                         30-50 

Organic carbon                              35-50 

Hydrocarbons                                80-90 

Cadmium                                       35-50 

Copper                                           40-60 

Lead                                               60-80 

Zinc                                                40-50 

Bacteria                                          70-80 

*Modified from U.S EPA Fact sheets                                                    





Pond design and vegetation  to create  

bio-swale  



Two stage pond/bio-swale  



Wet/dry pond on road project  
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Swale and rock weeper in ditch bottoms  







Flow through rock weeper 

 Calculate the Q thru  a rock berm, 

 Sediment trap average. 2 ft depth 

 Berm length, 16 ft 

 Ave flow path length thru berm, 8 ft 

 D50 = 0.75 inches 

 Q = (2 3/2*16)/[8/.0625 + 2.5 + 82]1/2 =  

 Q = 45.3/13.95 = 3.25 cubic ft /second 

 How fast will a pond of capacity 18,000 cubic ft live 
storage drain? 

 1.54 hours 









Rain gardens  



Curb inlet rain garden 



Rain garden parameters  

 Size…. 5 to 10 percent of contributing  

area 

Depth 1 to 2 ft  

 Planting soil… compost/sand 40/60 ratio 

typical  

Use Recharga model from Wisconsin   



Rain garden under-drain based on soils  



Rain gardens need permeable soil or an 

under-drain   



Takes time for plants to develop  



Landscape Swale



Landscape swales  



Storm water management systems 

approach  



Storm water curb appeal  



Infiltration parking areas 
Net lawn system    



Minimum impact design standards 

Rain water treatment for parking lots  

 Net lawn and sod   Rain gardens  



Pervious pavements 



Do we have results?  

No Treatment pond verses treatment pond  



Treatment pond   



This is the  goal for YOUR state  


