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Background – Cause and Effect 



Common Nutrient Sources 
• Excessive fertilizer use 

• Improper yard waste disposal 

• Pet waste 

• Detergents 

• Leaking septics 

• Agriculture/Dairies 

• Natural sources (wildlife, vegetation, 
atmosphere) 

 

 

Background – Source 
 



• 1/3 Santa Ana Watershed 
 

Background – Pollutant 
Transport 



VOLUME:  The impediment to compliance 
The “BIG” Storm 
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January 1993    –  10”/10 days 

December 2010 –   7”/  8 days   

 
 Peak rainfall 3”/day 

 
 Minimum 4,000 acres set aside 

within urban area for treatment 
 

 Equivalent to a “NEW” Lake 
Elsinore 
 

 Billion dollar solution + O&M 
 

 Needed once every 20 years 
 

 
 



Background- Naturally 
Achievable? 



Canyon Lake 
• Deep Main Body 

 

 

 

 

 

 

 

 

 

 

• Shallow East Bay 

 

 



Canyon Lake 
• Deep Main Body 

 

 

 

 

 

 

 

 

 

 

• Shallow East Bay 

 



Canyon Lake 
• Deep Main Body 

• Low Oxygen in deep water  

• Sediment Nutrient Cycling 

• Algal Blooms 

 

 

 

 



Canyon Lake 
• Deep Main Body 

• Low Oxygen in deep water  

• Sediment Nutrient Cycling 

• Algal Blooms 

 

 

• Shallow East Bay 
• Good Oxygen 

• Algal Blooms 

 

 



Lake Elsinore 

Canyon Lake Spillway 



Lake Elsinore – Dry Lake Bed  - 1950’s, 1960’s 
 

• Evaporation Rate = 6 Feet 
per year 

 

 



Lake Elsinore - Sump 

 

Salts (TDS) 

 

Nitrogen 

 

Phosphorus 

 

Lake Elsinore Salts (TDS) WQO = 2,000 mg/l 
Canyon Lake Salts (TDS) WQO  =    700 mg/l 
Lake Perris (TDS) WQO =                 220 mg/l 



  Lake Elsinore – Trophic Levels 



 

Salt Concentrations above 500 
mg/l 

Daphnia are key to 
grazing algae 

Shad graze on 
daphnia 



Hence…. the problem 



 

• Factoids 
• $40 million 

• Reduced lake by ½ size 

• New Inlet Channel 

• New Lower Outlet Channel 

 

• Goals 
• Reduce evaporation loss 

• Reduce flood damage 

• Improve Water Quality 

• Increase visitors 

• Increase recreation 

• Improve fishery 

 

 

 

 

Lake Elsinore Management Plan 
Started 1988, Completed 1995 



Fish kills continue to occur post Management Plan 



LESJWA 2000 - $13,000,000 more 



Western Outdoors Magazine 
(February 2009 Issue) 



Federal Clean Water Act Regulatory Path 

Lake Elsinore and Canyon Lake 303(d) Listed (1996) 

Lake Elsinore and Canyon Lake Nutrient TMDL 
(2004) 

2010-Current Waiver and Permit Updates 

2013 TMDL Compliance Plans 

2020 Beneficial Use 
Restoration 
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2010 MS4 Permit Requirements 
Preventative Programs 

Stormwater Permits 
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Restorative Programs 
Total Maximum Daily Load 

 

Comprehensive Nutrient 
Reduction Plan for  

Canyon Lake and Lake 
Elsinore 

 



CNRP Goal - 2020 



Comprehensive Nutrient Reduction Plan 
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Addresses Cities and County Nutrient Contribution 

Cities and County 

Other 
Agriculture 
Dairy 
State Lands 
Federal Lands 
Natural Sources 
Reclaimed Water 
 



LE/CL TMDL Task Force 
 
• March Air Reserve Base 
• March JPA 
• State of California 

• Santa Ana Regional Water Quality Control Board 
•  Department of Fish and Game 
•  Department of Transportation 

• County of Riverside 
• Riverside County Flood Control District 
• Cities 

• Beaumont Lake Elsinore Perris 
• Canyon Lake Moreno Valley Riverside 
• Hemet Murrieta San Jacinto 
• Menifee Wildomar 

• Water Agencies: 
• Eastern Municipal Water District 
• Elsinore Valley Municipal Water District 
• Lake Elsinore and San Jacinto Watersheds Authority 

• Western Riverside County Agricultural Coalition 
• Dairy Operators (25+) 
• Agricultural Operators (Over 475) 



Goal:  Beneficial 
Use Restoration 

(2020) 

Cities and County of 
Riverside Comprehensive 
Nutrient Reduction Plan  

Ag and Dairy Nutrient 
Management Plan 

USFS 

MJPA & MARB 

EVMWD 
California Dept. of Fish and 

Game 

Caltrans 

Success depends on coordinated and 
complimentary actions by all dischargers 



Activity To Date 



Over $3 million invested  



CNRP Proposal – Identify and Implement 
Feasible Watershed Based Controls 

Illegal Discharge 
Investigations 

Urban Retrofit Projects 

 

Education/Outreach Business Inspection 
Programs 

New Development Controls 
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Street Sweeping 

 



In-Lake Treatment: Manage effects of nutrients 

31 

Aeration/Oxygenation 

Water Column 
Mixing 

Fishery Management 

Chemical Addition 



Canyon Lake Option Comparison 
Oxygenation vs. Alum 
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Alum: Natural mineral used since Roman 
times 
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Alum: Natural mineral used in many lakes 
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Big Bear Lake – 
Test Application 

Westlake Village – 
As needed 

Spring Valley Ranch 
- Annually 



Canyon Lake Option Comparison 
Oxygenation vs. Alum 
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Benefit Hypolimnetic 
Oxygenation 

Alum Treatment 

Meet 2015 Interim Targets No Yes 

Address Main Body Yes Yes 

Address East Bay No Yes 

Immediate Visual Response No  Yes 

Reversible No Yes 

Meet 2020 Targets 2 of 4 (Chl A) 3 of 4 (Final DO) 



Watershed Controls 

• Where Feasible 
• Multiple benefits 

Alum Treatment 

• Immediate algal 
reductions 

• Cost effective 
• May address DO 

Oxygenation or 
Other Effective 

Solution 

• As needed 
• Optimize due to 

cost 

Canyon Lake 



Lake Elsinore 

Canyon Lake Spillway 



Watershed Controls 

• Where Feasible 
• Multiple benefit 
• Canyon Lake 

controls 

In-Lake Aeration 
and Mixing, Canyon 

Lake Controls 

• Manages Nutrient 
Loads 

• Cost effective 
 

Other BMPs As 
Needed 

• Additional 
Watershed Controls 

• Other In-Lake 
Controls 

Lake Elsinore 



$500,000 Proposition 84 Grant 

Project 
• Sound 
• Real 
• In need  

OWOW 
Principles 
• Regional 
• Integrated 
• Collaborative 

Leadership 
• Proven 
• Committed 
• Ready 

SAWPA’s One Water One Watershed 
Program 



Beneficial Use Restoration 
Ahead of Schedule! 



Is this the right solution? 

20+ Agencies 
Collaborating. 

Integrated, 
watershed 

scale. 

Multiple 
Water 

resource 
benefits. 



Next Steps 



 
 
 
 
Implement MS4 CNRP Programs 
 
Coordinate with Other Source Control Programs 
 
Assess results of synergistic programs through Task Force 
 Reductions in algal growth 
 Reduction in fish kills 
 Improvements to fishery 
 
Identify additional needs, if any  
  
     
  



Questions? 

Request your support for adoption of the 
Comprehensive Nutrient Reduction Plan for Lake 

Elsinore and Canyon Lake 
  



End of Show 



Alum: Natural mineral used in water purification 
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• Used by 
EVMWD Water 
Treatment Plant 



Alum Treatment:  Consider 
aquatic and recreation impacts 

• Lab tests using Canyon Lake water, benthic organisms 

Test for potential aquatic side-effects 

• Coordinate through POA, City. Tentatively 
• September 2013 
• February      2014 
• Bi-annually from there 

Minimize impacts to recreational use 

• CEQA initiated, estimated completion May 2013 
• Coordinating with RWQCB on Permitting issues  
• Coordinating with EVMWD regarding impacts to water supply 
• Coordinating with City/POA regarding recreation 

 

Permitting and CEQA 



Alum Treatment: Outreach to 
Residents 

• What, where, how, when, why 

Develop Whitepaper, presentations 

• Describe proposal 
• Identify and understand issues and concerns 

Outreach to local organizations 

• Incorporate public input 
• Address issues and concerns 

 

Permitting, Plans and CEQA 



Nutrient cycle 

Alum applications:  
Focus on managing algal 
concentration in lake, also 
address oxygen levels. 

 
February – after wet 
season, before March 
bloom. 
 
 
September:  Prior to fall 
lake mixing. 

 
 



Nutrient cycle 

Nutrients washed to lake 
during storms 

Nutrients: Lake Elsinore, 
Sediment, or water 

column 

If low oxygen in 
hypolimnion, nutrients 
cycle out of sediments 
back into hypolimnion 

During turn over nutrient 
release causes algal 
bloom, reduction in 

overall oxygen levels 

Bloom die off or low 
oxygen from turnover 

results in fish kill 



Watershed Scale Approach 

• 1/3 Santa Ana Watershed 
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