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Outcomes of a Collaborative Investigation
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Background
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Background
MSAR TMDL 2019 Synoptic Study
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Background
MSAR TMDL 2019 Synoptic Study
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Special Investigation Purpose
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Purpose

Within the Magnolia Center Storm Drain drainage area:

1. Where is dry weather flow present?
2. Where are the greatest concentrations of E. coli and greatest

copies of the human DNA marker HF183?
3. Can we decrease the investigation area to focus on controllable

human sources of fecal indicator bacteria?

Study Questions

To investigate the presence of human sources of bacteria in discharge
from the Outfall (as identified in the Synoptic Study).
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Study Design
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Study Design

Drainage area ~7,049 acres
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Study Design
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Study Design
Underground MS4 Network
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Study Design
Mary Street Dam
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Study Design

Laboratory Analysis
• E. coli
• HF 183
• MBAS
• Turbidity (City)

Monitoring Locations and Analyses

Field Parameters
• pH 
• Temperature
• Dissolved oxygen
• Conductivity
• Turbidity (District)
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HF183 Analysis Decision Matrix
Weeks 1‐3: HF183 collected and analyzed at all sites* Weeks 4‐5 dependent on matrix 

*Additional sites may be added during the study dictated by field conditions. These may be subject to a further modified approach dependent upon the study schedule.

Study Design

High Low Dry (No Flow)
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Human source identified and sub‐drainage area 
will be further investigated.

Week 4 & Week 5 ‐ Samples  wi l l  be  col lected, fi l tered 
and frozen, but not analyzed at this  time.

Human source not identified.  

Week 4 & Week 5 ‐ Samples  wi l l  be  col lected and 
analyzed to confirm resul ts  and continue  to look for 

intermittent or trans i tory sources .

Non‐stormwater flows not observed.

Week 4 & Week 5 ‐ Si tes  wi l l  continue  to be  
monitored to look for intermittent or trans i tory 

sources . Samples  wi l l  be  col lected and analyzed i f 
water observed.

Lo
w

Human source identified and sub‐drainage area 
will be further investigated.

Week 4 & Week 5 ‐ Samples  wil l  be  col lected and 
analyzed to confi rm resul ts  and continue  to look for 

intermittent or trans itory sources .

Human source not identified.  

Week 4 & Week 5 ‐ Samples  wil l  be  col lected, fi l tered 
and frozen, but not analyzed at this  time.

Non‐stormwater flows not observed.

Week 4 & Week 5 ‐ Si tes  wi l l  continue  to be  
monitored to look for intermittent or trans i tory 

sources . Samples  wi l l  be  col lected and analyzed i f 
water observed.
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Study Design
EPA Method 1696 Flow Chart
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Monitoring Results
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Monitoring Results
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Monitoring Results
HF183 Concentrations
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Monitoring Results
Calculated E. coli and HF183 Loads
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Monitoring Results

LOW/ LOW
LOW/ HIGH
HIGH/ HIGH
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Monitoring Results
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Monitoring Results
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Monitoring Results
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Key Findings
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Key Findings

Study Question #1
Where is there dry weather flow?

All sites had measurable dry weather
flow each week they were monitored.
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Key Findings
Study Question #2
Where are the greatest concentrations
of E. coli and copies of the human DNA
marker HF183?

1‐ flowrates revised; 2‐ RL used for ND 
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Key Findings
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Key Findings
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Key Findings

Study Question #3
Can we decrease the investigation area to focus on controllable
human sources of FIB?

• Confirmed no surface water connectivity in dry weather between upper
drainage area and Magnolia Center Strom Drain, eliminating ~50% of the area.

• Sub‐drainage of Site 364E – Brockton Avenue near Merrill Avenue and its
upstream connections will be further investigated to narrow down potential
causes of bacterial indicators and controllable anthropogenic sources.
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Key Findings
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Key Findings
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Key Findings
Historical  E. coli Concentration
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Key Findings
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Conclusions & Next Steps
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Conclusion 

~85% reduction in area to investigate 
From 7,049 acres to 1,121 acres 



• The City of Riverside will focus investigation efforts on the           
1,121‐acre drainage area of Site 364E.
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Next Steps 

• The District will continue to monitor 
Magnolia Storm Drain Outfall as part of 
routine compliance.
• Relevant data will be provided to the 
City for reference.
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Questions
Michael Roberts
Wastewater Resources Analyst
City of Riverside
(951) 351‐6310
MDRoberts@riversideca.gov

Abigail Suter
Asst. Flood Control Planner
Watershed Protection Division
Riverside County Flood Control and Water Conservation District
951‐323‐3155
adsuter@rivco.org
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Extra slides if applicable for questions
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HF183 Concentrations
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2019 Synoptic Study 
compared to 2020 Follow‐up Investigation



43

Monitoring Results 
E. coli Concentrations
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