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Purpose
1) Estuary Restoration Strategy

a. Importance of Estuary and Impairment
b. Strategy Being Implemented

2) Investigative Order R9-2019-0007
a. Role of IO in Strategy
b. Directives and Schedule



Santa Margarita River Estuary



Wild River



192 Acres of Estuarine Habitat



Rare and Endangered Species



Drinking Water





Eutrophic Conditions



Minimally Disturbed Conditions



Eutrophic Conditions



Santa Margarita River Estuary
Wet Weather Conditions



Santa Margarita River Estuary   
Dry Weather Conditions



Fall 2010 Estuary 
Dissolved Oxygen  



2014-2016 Estuary
Dissolved Oxygen



Nutrient Sources (Agriculture)



Nutrient Sources (MS4)



Water Quality Restoration 
Strategy



Water Quality Restoration 
Strategy





Santa Margarita River Watershed 
Nutrient Initiative 

Stakeholder Group





Dry Weather Total Nitrogen
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Dry Weather Total Phosphorus
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Modeled Dry Weather Sources by 
Discharger 



Modeled Dry Weather Sources by 
Discharger 



Numeric Nutrient Endpoint-
based Numeric Targets
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Metric Primary Numeric 
Targets

Secondary 
Numeric Targets Season

Surface Water 
Macroalgal 
Biomass

≤ 57 g dw/m2 ≤70 g dw/m2

Winter Dry 
and 

Summer 
Dry

Water Column 
Dissolved 
Oxygen

Daily minima 
≥5.0 mg/L

7-day average 
daily minimum 
measurements 

≥5.0 mg/L

10 percent 
allowable 

exceedance

Winter Dry 
and 

Summer 
Dry

SQO Benthic 
Community 

Condition  Score
--- ≤2.0 (Low 

Disturbance)

Winter Dry 
and 

Summer 
Dry



Total Maximum Daily Loads

• 76% TN and TP Load Reduction 

• 13,246 pounds (6008 Kg) of delivered 
TN/year

• 1,528 pounds (693 Kg) of delivered 
TP/year



Scientific Peer Review



Santa Margarita River



Highest Loading Drainages



Highest Loading Drainages



Water Quality Restoration 
Strategy



Municipal Storm Water
• Camp Pendleton 

• Discharge Prohibitions & Receiving Water 
Limitations

• Counties of San Diego and Riverside 
• Effective prohibition of non-stormwater 

discharges + WQIP
• Monitoring in Rainbow Creek + Other 

WQIP Sites



Municipal Storm Water
Rainbow Creek Monitoring + Other WQIP Sites 



WDRs

• Agricultural Operations
• New permit: discharge prohibitions 

and receiving water limitations
• Monitoring of Sandia Creek and 

Devils Creek



WDRs
Sandia Creek and Devils Creek





Water Quality Restoration 
Strategy



Investigative Order 
R9-2019-0007 (May 2019)

1. California Water Code section 13267

2. Track progress of restoration

3.  Linkage between river and Estuary 



River Monitoring



Estuary Monitoring



Investigative Order - Schedule



Water Quality Restoration 
Strategy





Rainbow Creek
TMDL Monitoring Sites



Rainbow Creek 
Estimated TN Annual Loading
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Rainbow Creek 
Estimated TP Annual Loading
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Rainbow Creek
CSCI Monitoring Sites



CSCI Data Rainbow Creek
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