
Upper Oso Reservoir

Santa Margarita Water District



Background

ÅSeasonal Storage Reservoir constructed in 
1979
ïFilled with recycled water, Oso Barrier flow diversion, 

rainfall and runoff, and potable water

ïCapacity 4000 AF (1,300 million gallons)

ïCurrently 1,800 AF (600 million gallons)

ïFills during the winter and drawn down during the summer

ï65 feet deep at its deepest point, currently about 40 feet 
deep

ïPrior to June 2008 Solar Bee installation,  mechanical 
aeration was used for mixing



Team of Experts/Advisors Assisting with 
Upper Oso Reservoir

ÅConsultant/Advisors
ïCurrent situation

ÅPACE
ï Andy Komor, PE
ï James Matthews, PE
ï Dr. Peter Fox, ASU
ï Dr. Michael Anderson, UC 

Riverside 

ÅOzone Water Systems
ï Dave Overby

ïExisting operation
ÅSolar Bee

ï Sandy Walker
ï Dr. Chris Knud-Hansen, 

Limnologist

ïAncillary information
ÅLake Mission Viejo

ï Tom Buckowski, Biologist

ÅBoy Scouts
ï Dave Brackmann, Fisheries

ïWater Quality Modeling
ÅHDR

ï Dave Roohk

ÅAgencies
ïOrange County Health 

Department
ïNo health issues

ïSouth Coast Air Quality 
Management
ïNo health issues

ïCalifornia Fish and Game 
Department

ïTCWD and IRWD



Septic Lower Lake Water plus Turnover 
Caused Odor Releases

1. High nutrient load due to poor water quality 
from sources causes high oxygen demand

2. Oxygen used up in lower lake level, sulfide 
created, and isolated due to thermal 
gradients

3. Lower lake water rose to surface with cold 
weather on 10/27/09



Limnological Cycle Explains How Algae is Primary Driver For 
Lake Ecosystem



Goal is Returning the Reservoir to a Balanced Ecosystem 
& Moderate Levels of Algae & Growth



Current Measures

ÅOzone generation equipment is being installed to rapidly 
increase oxygen levels in the water and convert sulfide to 
sulfate



Current Measures

ÅFresh water being added to increase oxygen levels

ÅSolar Bees operating at six feet of depth to circulate 
top layer (one at 25 feet)

ÅCoarse bubble aeration system is on providing 
mixing and air

ÅBoats agitating the surface,

ïWave action is better for oxygen transfer

ïBreaks microscopic layer that inhibits light 



Current Measures

ÅPump and water 
sprayer (similar to 
decorative fountain)

ÅCompressor and 
diffuser panels installed

ÅAeration pumps 
borrowed from 
neighboring water 
district are being 
installed 



Future Options to Explore
ÅNutrient Removal Systems

ÅSurface Aeration

- Coarse Bubble, Solar Bees

ÅDiffused Aeration

- Fine Bubble, Ozonation

ÅHypolimnetic Withdrawal

ïSpeece Cone or Oxygen Injection

ÅMechanical destratification

ïAir and pump mixing

ÅChemical addition


