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Presentation Outline 

• Numeric Targets 

• Source Assessment 

• Linkage Analysis 
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Numeric Target Approach 

• Reference watershed data 
assessment  

• Develop and run lake water 
quality models for reference 
watershed loading:  

– Canyon Lake: ELCOM-
CAEDYM 

– Lake Elsinore DYRESM-
CAEDYM 

• Model results represent 
numeric targets 



Reference Watershed 

• External nutrient loading 

– Runoff inflows based on gauged flow data 

– Estimated undeveloped land nutrient washoff from monitoring data  



Linkage Analysis for Lake Elsinore 

• DYRESM-CAEDYM calibration 2000-2014; 
long-term simulation 1915-2014 

• Model runs for no levee, no 
reclaimed water, pre-
development water quality 
loading  numeric target 

• Model runs also for 
managed lake condition 



Lake model for Lake Elsinore 

• Water quality response for reference watershed loading controlled by 
long term (multi-decadal) hydrologic variability 

• Singular 
numeric targets 
for shorter 
averaging 
periods not 
appropriate 



Numeric Targets Lake Elsinore 

 



Lake model for Canyon Lake 

• ELCOM-CAEDYM simulation 
period 2002-11 representative 
of long-term rainfall distribution 

Model in red; Measured black circles 

• Model predicts lake response to 
predevelopment water quality 
loading  numeric target 



Numeric Targets (Canyon Lake Main Lake) 



Numeric Targets (Canyon Lake East Bay) 

 



Assessment of TMDL Compliance 

• Comparison of watershed monitoring 
data with reference watershed levels 
– verify any additional loading is 
offset with in-lake BMPs 

• Continue to collect in-lake data to 
develop post implementation CDFs 
for comparison with numeric target 
CDFs 

– Multi-decadal monitoring record 
needed to generate comparable 
CDFs  

Example from prior modeling for 
illustrative purposes only 
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Update 

• Watershed model presented in July 2016 

• Revision of land use based EMCs 

• Development of Mystic Lake overflow volume estimates 



Variables - Event Mean Concentration (EMC) 



Variables - Event Mean Concentration (EMC) 



Variables - Event Mean Concentration (EMC) 



Variables - Event Mean Concentration (EMC) 

Land Use 
Event Mean Concentration 

Source 
TP (mg/L) TN (mg/L) 

Dairy 0.00 0.00 Presume compliance with CAFO Permit 

Forested 0.31 0.95 Cranston Guard Station 

High-Density Residential 0.48 2.93 Station 316 Sunnymead Channel (n=30) 2004 - 2015 

Irrigated Cropland 1.04 4.08 UCR Ag Study 

Low-Density Residential 0.59 5.30 Station 834 Quail Valley site (n=21) 2000-2004 

Non-Irrigated Cropland 1.21 3.25 UCR Ag Study 

Open Space 0.31 0.95 Cranston Guard Station 

Orchards / Vineyards 1.13 1.71 UCR Ag Study 

Other Livestock 2.00 5.00 Default values, refinement pending  

Pasture / Hay 0.76 2.10 Assume midpoint between open space and non-irrigated cropland 

Roadway 0.31 4.88 NSQD local sites FW landuse (n=14) 

Commercial / Industrial 0.54 3.89 Station 40 Corona Storm Drain (n=30) 2004 - 2014 

• Median values 



MYSTIC LAKE OVERFLOW VOLUME 
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Mystic Lake Overflow 

• Overflow frequency 
estimated to be 10 
percent 

• Watershed model for 
subwatershed zones 7-
9 used to approximate 
runoff inflows to Mystic 
Lake 

• Average annual runoff 
inflow is 8900 AFY 

 



Mystic Lake Overflow 

• Reservoir routing analysis developed to assess potential overflow 
volume to Canyon Lake Main Lake 

𝑂𝑖 =   𝑅𝑖 − (𝑆𝑀𝐴𝑋 − 𝑆𝑖) 

• Ri from watershed model 

• Si not to exceed max 
capacity 22,000 AF by 2040 

• Ei from CIMIS (49.6 in/yr) 

𝑆𝑖 =   𝑅𝑖−1 + 𝑆𝑖−1 − 𝐸𝑖−1 − 𝑂𝑖−1 



Mystic Lake Overflow 

• Total overflow volume between 1929 - 2016 

– 83,000 AF in 18 wet seasons 

• Divided into 87 year simulations period  yields long term overflow 
volume of ~950 AFY (~10 percent of inflows to Mystic Lake) 

 

 

From slides 
presented to Task 

Force 9/9/15 by 
Mike Venable, 

RCFC&WCD 



LINKAGE ANALYSIS UPDATES 

23 



Linkage Analysis Canyon Lake / Lake Elsinore TMDL Revision 

• Objective is to determine response in receiving water for 
a reference watershed nutrient loading 

• Consists of lake water quality models with external 
nutrient load inputs  

• Estimates dynamics of response variables as well as 
spatial patterns 



Progress Update 

Lake 
Segment 

Baseline, Reference 
Watershed Loads 

Managed Lake, Existing 
Watershed Loads 

Implementation  

Lake 
Elsinore 

Completed Draft 
(Numeric Target CDF) 

Completed Draft 
(Demonstrate multi-benefit for 
implementation chapter) 

Preliminary runs (Tech 
Memo 1.2 Feb 2016) 

Canyon Lake 
Main Lake 

Completed Draft 
(Numeric Target CDF) 

n/a 
Preliminary runs 
w/DYRESM; ELCOM 
simulation to be scoped 

Canyon Lake 
East Bay 

Completed Draft 
(Numeric Target CDF) 

n/a 
Preliminary runs 
w/DYRESM; ELCOM 
simulation to be scoped 

• Summary of lake models and scenarios required for Linkage Analysis 



How Should Blue-Green Algae 

and Cyanotoxins be Addressed 

in the Updated Nutrient TMDL 

for Lake Elsinore & Canyon Lake? 



SCCWRP’s 2015-16 Monitoring Data 
(water samples only) 

Cyanotoxin Canyon Lake Lake Elsinore 
Total Microsystins ND – 1.58 ug/L ND – 5,665 ug/L 
Cylindrospermopsin ND – 18.2 ug/L ND – 21.2 ug/L 







Current Regulatory Status 

• No federal 304(a) criteria, yet. 
• No water quality objective, yet. 
• No official state “guidance,” yet. 
• No formal peer review of draft triggers, yet. 
• No CEQA Scoping or CEQA Review, yet. 
• No CWC §13241 Analysis, yet. 
• No formal public comment opportunity, yet. 



TMDL Targets Strategy 
• Lake Elsinore is already listed for “Unknown Toxicity” 

• Toxicity was indirectly linked to nutrients & algae    
(assumed to be ammonia but cyanotoxins may also be a factor) 

• Narrative objective = “Waste discharges shall not 
contribute to excessive algae growth in receiving waters.” 

• New TMDL target = “algae < pre-development levels” 

• Reducing algae to pre-development levels is also 
expected to reduce cyanotoxin concentrations to          
pre-development levels… 

• We do not know if this will meet the draft “trigger levels” 

 





Other TMDL Implications 

• Water Quality Monitoring Program 
 - Cyantoxin Analytes 
 - Sampling Frequency 
 - Sampling Locations 
 - Sampling Media (water, scum, foam) 
 - Reporting & Notification  

• TMDL Implementation Program 
 - Posting Warnings to the Public 
 - Restricting Public Access 
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