
LAKE ELSINORE WATER SUPPLY 

 

Background 

Lake Elsinore is a large (approximately three miles long and two miles wide), shallow natural lake with a 

large tributary watershed in the San Jacinto Basin, and is the largest natural lake in Southern California. 

Because of stream diversions and groundwater withdrawals in the tributary watershed, the surface flow 

in the San Jacinto River, the lake’s largest tributary, has been markedly reduced over the last 100 years. 

Climate variability can have a significant impact on water levels in the lake. Only in wet years (occurring 

about 36 percent of the time) does San Jacinto River water reach Canyon Lake (a man-made lake just 

upstream of Lake Elsinore that is a source of drinking water for Elsinore Valley Municipal Water District 

[EVMWD]) and Lake Elsinore.  

 

To address lake level and water quality issues, the U.S. Army Corps of Engineers (USACE), the U.S. 

Bureau of Land Management (BLM) and the Riverside County Flood Control and Water Conservation 

District (RCFC&WCD) developed the Lake Elsinore Management Project (LEMP). LEMP was initiated in 

1988 and completed in 1995. Major modifications implemented to prevent flooding or drying out were:  

 

• Construction of a levee to separate the main lake from the Back Basin to reduce the lake surface 

area and thereby reduce significant evaporative losses. 

• Realignment of the lake inlet channel to bring natural runoff from the San Jacinto River. 

• Lowering the lake outlet channel to increase outflow to Temescal Wash when the lake level 

exceeds an elevation of 1,255 feet above Mean Sea Level (MSL). The minimum elevation of the 

lake bed is 1,223 feet MSL. 

 

The LEMP also called for the addition of supplemental makeup water to maintain lake levels at an 

adopted operating range of 1,240 to 1,249 MSL. The current accepted operating range is 1,240 to 1,247 

ft. The 1,240 ft. minimum elevation was commemorated in the Lake Elsinore Comprehensive Water 

Management Agreement (LECWMA) , executed March 1, 2003, between the City of Lake Elsinore, 

EVMWD, and the Lake Elsinore Redevelopment Agency. The 1,247 ft. upper elevation was agreed to by 

the USACE Los Angeles District Hydrology and Hydraulics Branch in their letter of August 15, 2003 to 

RCFC&WCD.  

 

The LECWMA requires EVMWD to reserve all reclaimed water produced by the District’s Regional Water 

Reclamation Plant (RWRP) for replenishment of the Lake, whenever the Elevation of Lake Elsinore is 

below 1,240 feet. It also requires the parties to operate and maintain the “Island Wells,” which are 

adjacent to the Lake on the levee created under the LEMP, and are also available to provide 

supplemental water in dry years. 

 

 

 



Supplemental Water 

 

Without lake stabilization or water level control of Lake Elsinore, which is classified as a eutrophic 

ephemeral lake, primary beneficial uses of the lake will only be available part time and without 

certainty. The primary beneficial uses of the lake are for body-contact recreation, boating, fishing, and 

water skiing activities. Lake hydrologic records show that in the past 73 years there were natural flows 

into the lake large enough to match annual evaporation for only 13 years. Evaporation amounts to a loss 

of approximately 14,000 AFY. Flow data is on record from the USGS Stream Gauge Station No. 

11070500. These highly seasonal fluctuating flows define the ephemeral nature of the lake.  

 

With the LEAPS Project in place, the need for a safe water supply for the power generator becomes 

critical. EVMWD is required by the LECWMA to supplement natural flows to the lake with reclaimed 

water produced by the RWRP when the lake level is below 1,240 feet. 

 

Title 22 tertiary effluent (recycled water) is a primary source of supplemental water for Lake Elsinore. 

The” Lake Elsinore Stabilization and Enhancement Project Draft Program Environmental Impact Report” 

(March 2005) indicates projected wastewater flows potentially available from EVMWD’s  Regional Plant 

for lake supplementation to be 6.42 MGD, or 7,200 AFY in 2015, and 7.01 MGD, or 7,850 AFY in 2020. 

 

Other sources of supplemental water would be recycled water from other water districts in the area (i.e. 

Eastern Municipal Water District, Western Municipal Water District, Rancho California Water District), 

and the Island Wells on the levee adjacent to Lake Elsinore. 

 

 

CONSULTATION 

 

The Lake Elsinore and San Jacinto Watersheds Authority (LESJWA) has produced various monitoring 

programs and studies for Lake Elsinore. In consultation with LESJWA, a summary of recent documents is 

provided as follows 

 

Monitoring Programs 

 

 

• Lake Elsinore/Canyon Lake TMDL Compliance Program; San Jacinto River Watershed Storm 

Water Sampling and Analysis Plan  (December 2008) 

http://www.sawpa.org/wp-content/uploads/2012/08/Final-Sampling-and-Analysis-Plan-08- 

09.pdf 

 

Summary: 

 

http://www.sawpa.org/wp-content/uploads/2012/08/Final-Sampling-and-Analysis-Plan-08-


Lake Elsinore is a natural freshwater lake in Southern California, providing a variety of natural habitats to 

terrestrial and aquatic species. The beneficial uses of the lake include water contact recreation, non-

contact recreation, warm-water habitat and wildlife habitat.  

 

Canyon Lake was constructed in 1928 as the Railroad Canyon Reservoir. It is about 2 miles upstream of 

Lake Elsinore and water spilled from Canyon Lake is a main source of water for Lake Elsinore. The 

beneficial uses of Canyon Lake include municipal and domestic water supply (MUN), agricultural supply 

(AGR), groundwater recharge (GWR), body contact recreation (REC1), non-body contact recreation 

(REC2), warm freshwater aquatic habitat (WARM), and wildlife habitat (WILD).  

 

In December 2004, the Santa Ana Regional Water Quality Control Board (RWQCB) adopted amendments 

to the Water Quality Control Plan for the Santa Ana River Basin (Basin Plan) to incorporate Total 

Maximum Daily Loads (TMDLs) for nutrients in Canyon Lake and Lake Elsinore. The Basin Plan 

Amendment specifies, among other things, monitoring recommendations to track compliance with 

TMDLs and associated load allocations, as well as measuring compliance to in-lake numeric water 

quality targets.  

 

The Objectives of the San Jacinto River Watershed monitoring program are as follows:  

1. Determine the total nutrient loads into Lake Elsinore and Canyon Lake from their tributaries, i.e., the 

San Jacinto River, Salt Creek, and Cottonwood Creek. 

 2. Determine the total nutrient load from various sources categorized by land use types, namely, 

agricultural, urban runoff, and open space sources. The sources drain into the above-mentioned 

tributaries. These tributaries in turn drain into Canyon Lake and Lake Elsinore.  

3. Provide water quality data for watershed model update.  

4. Provide water quality data to evaluate TMDL compliance with waste load allocations, and load 

allocations.  

 

To achieve these objectives, the sampling activities will be coordinated by Brown and Caldwell. The 

sampling activities will involve collecting eight to twelve grab samples across the hydrograph for at least 

three storm events per year. Laboratory services will be provided by Edward S. Babcock and Sons, Inc. 

(Babcock 

 

• Lake Elsinore Phase 2 Water Quality Monitoring Plan to Evaluate the Efficacy of the In-Lake 

Nutrient Reduction Facilities (Aeration and Mixing) for Lake Elsinore (December 2010) 

http://www.sawpa.org/wp-content/uploads/2012/08/Lake-Elsinore-Phase-2-Monitoring-Plan-

2010.pdf 

 

Summary: 

 

Lake Elsinore is listed on the Clean Water Act Section 303(d) list as impaired for excessive nutrients, 

organic enrichment/low dissolved oxygen, sedimentation/siltation, and unknown toxicity. Designated 

beneficial uses identified as impaired by nutrients are warm freshwater aquatic habitat (WARM), and 

http://www.sawpa.org/wp-content/uploads/2012/08/Lake-Elsinore-Phase-2-Monitoring-Plan-2010.pdf
http://www.sawpa.org/wp-content/uploads/2012/08/Lake-Elsinore-Phase-2-Monitoring-Plan-2010.pdf


body- and non-body contact recreation (REC-1 and REC-2). Consequently, the Regional Water Quality 

Control Board, Santa Ana Region (Regional Board) has adopted total maximum daily loads (TMDLs) for 

the lake. In-lake monitoring is a requirement of the TMDL program.  

 

Additionally, the Elsinore Valley Municipal Water District (EVMWD) has been inputting highly treated 

wastewater to the lake from their Regional Water Reclamation Plant (Regional Plant). To evaluate the 

efficacy of in-lake nutrient removal projects which serve as offsets for the nutrients input in the 

wastewater, in-lake monitoring is a requirement of the discharge permit (NPDES Permit, Order No. R8-

2005-0003) for the Regional Plant. The 2005 Board Order recognizes that recycled water inputs are 

necessary to attain and maintain a stable lake level and thereby improve water quality and beneficial 

uses. Substantial water level variations result in significant adverse effects on the water quality and 

beneficial uses of the lake, including recreational opportunities and fish and wildlife habitat. The in-lake 

nutrient removal projects include enhanced circulation through use of axial flow pumps and a diffused 

aeration system. The axial flow pumps were installed in July 2004 and have been operational since May 

2006. The diffused aeration system was installed in spring 2007 and has been fully operational since the 

third quarter of 2008.  

 

In April 2006, the Phase 1 monitoring program for the lake (in compliance with the NPDES Permit and 

TMDL program) began with staff from University of California at Riverside (UCR) under the direction of 

Dr. Michael Anderson. Monitoring is currently conducted by California State University San Bernardino 

(CSUSB) under the direction of Dr. James Noblet. MWH provides coordination and reporting services. 

The Lake Elsinore and Canyon Lake Nutrient TMDL Monitoring Plan (February 15, 2006), described Phase 

1 of the sampling program as “Intensive Lake Study” and included three stations in Lake Elsinore, 17 

water quality constituents, and sampling 16 times per year. Samples were collected near the surface, 

integrated throughout the water column, and within approximately 50 cm of the sediments. 

 

The objective of the program is to quantify Lake Elsinore water quality conditions and to evaluate the 

effectiveness of on-going in-lake nutrient reduction projects. 

 

• San Jacinto Onsite Wastewater Management Program (November 2007) 

http://www.sawpa.org/wp-

content/uploads/2012/09/SanJacintoSepticSystemsMgmtPlanvNov172007_001.pdf 

 

Summary: 

 

Inadequate or improper treatment of wastewater by onsite systems in the San Jacinto watershed is 

contributing to water quality problems, including elevated nutrient and pathogen levels, in Lake Elsinore 

and Canyon Lake. 

 

 Task 6 of the 2004 amendment to the Water Quality Control Plan for the Santa Ana River Basin to 

Incorporate Nutrient Total Maximum Daily Loads (TMDLs) for Lake Elsinore and Canyon Lake requires 

the County of Riverside and the Regional Water Quality Control Board to implement regulations 

http://www.sawpa.org/wp-content/uploads/2012/09/SanJacintoSepticSystemsMgmtPlanvNov172007_001.pdf
http://www.sawpa.org/wp-content/uploads/2012/09/SanJacintoSepticSystemsMgmtPlanvNov172007_001.pdf


adopted pursuant to Water Code Sections 13290-13291.7. If no such agreement is required or 

completed within 12 months of the effective date of the regulations, the County of Riverside and the 

Cities of Perris, Moreno Valley and Murrieta shall, as a group, submit a Septic System Management Plan 

to identify and address nutrient discharges from septic systems within the San Jacinto watershed. The 

Septic System Management Plan is designed to implement regulations adopted by the State Water 

Resources Control Board pursuant to California Water Code Section 13290 – 13291.7.  

 

The onsite wastewater management program presented in this document, as required under Task 6, is 

based on a number of legal, technical, management, and policy considerations which are discussed in 

the 5 sections below:  

I. TMDL Requirements for Lake Elsinore and Canyon Lake  

II. Wastewater Pollutants and Water Quality Impacts  

III. Wastewater Treatment System Options  

IV. Management Considerations  

V. Proposed Management Program  

 

The intent of this document is to outline a general framework for an onsite wastewater management 

program, to be further refined by the various stakeholders involved in the development process. The 

management program described is generally based on proposed state regulations for onsite wastewater 

treatment systems contained in California Assembly Bill 885, which has been drafted and is now 

awaiting final adoption. 

 

• Three Special Studies on Nitrogen Offsets in Semi-Desert Lake Elsinore in 2006-2008 as part of 

the Nutrient TMDL for Reclaimed Water Added to Stabilize Lake Levels (June 2009) 

http://www.sawpa.org/wp-content/uploads/2012/09/HORNEN-

OFFSETSRptDrafttoEVMWD6_001.pdf 

Summary: 

 

A primary management goal for Lake Elsinore, Riverside County, California is to stabilize the water level. 

Without additional water supplies semi-desert Lake Elsinore becomes much smaller and shallower and 

even dried up completely in the 1960s drought. Since 2004 nutrient-stripped reclaimed wastewater has 

been added to the lake each year by Elsinore Valley Municipal Water District (EVMWD). Although 

treated to remove most nutrients, some nitrogen and phosphorus compounds are still present and must 

be balanced by nutrient offsets to comply with the Total Maximum Daily Load (TMDL) developed for 

Lake Elsinore. In principle, the improvement in the beneficial uses of the higher lake levels could 

indirectly offset the nutrients added in the reclaimed water, but no approved mechanism has yet been 

established for this kind of trade-off. There are several accepted ways to make direct nutrient offsets 

that will satisfy the TMDL but partial lake aeration was chosen. In other lakes and reservoirs aeration-

oxygenation removed or sequestered an average of 50% of P and N. Aeration in Lake Elsinore became 

operational in 2008. Laboratory experiments using Lake Elsinore water showed that aeration removed 

about 30% of the free soluble phosphate, mostly as a result of the formation of an insoluble precipitate. 

Less is known about the mechanism through which aeration reduces nitrogen in water. In particular, the 

http://www.sawpa.org/wp-content/uploads/2012/09/HORNEN-OFFSETSRptDrafttoEVMWD6_001.pdf
http://www.sawpa.org/wp-content/uploads/2012/09/HORNEN-OFFSETSRptDrafttoEVMWD6_001.pdf


specific amount or mechanism of N-reduction for Lake Elsinore is not known because demonstration of 

N-reduction in laboratory microcosms is technically difficult. Therefore the Regional Water Quality 

Control Board staff requested further studies to elucidate the possibly ways in which aeration could 

offset added N. The three N-offset studies for Lake Elsinore were: (i) a calculation of denitrification rates 

based on information available in the literature, (ii) a lake study of changes in the microbial benthic felt, 

and (iii) a preliminary study of N2-fixation in Lake Elsinore.  

 

• In-Lake Sediment Nutrient Reduction Plan for Lake Elsinore ((October 2007) 

http://www.sawpa.org/wp-

content/uploads/2012/09/LakeElsinoreSedimentNutrientReductionPlan_001.pdf 

 

Summary: 

 

Lake Elsinore is located approximately 60 miles southeast of downtown Los Angeles. It has a surface 

area of approximately 3,000 acres and a mean depth of approximately 13 ft. The lake provides aquatic 

habitat for a variety of freshwater species and recreational opportunities for a large number of people 

living throughout southern California. 

 

In 1998, the Santa Ana Regional Water Quality Control Board added Lake Elsinore to the 303(d) list of 

impaired water bodies because it is eutrophic. Excessive algal blooms and low dissolved oxygen levels 

are caused by elevated nutrient (e.g. nitrogen and phosphorus) concentrations in the water column. 

These conditions, in turn, cause recurring fish kills and other noxious conditions in the lake. 

 

For several years, the Regional Board worked closely with stakeholders to identify and quantify all 

natural and anthropogenic sources of nutrients in the watershed. In 2004, the Regional Board relied on 

results from these on-going investigations to adopt a Total Maximum Daily Load (TMDL) to control 

nitrogen and phosphorus concentrations in Lake Elsinore. The TMDL was subsequently approved by the 

State Water Resources Control Board and by the U.S. Environmental Protection Agency. 

 

 The TMDL Implementation Plan enacted by the state and federal regulatory authorities requires point 

and non-point dischargers in the watershed to develop and submit an "In-Lake Sediment Nutrient 

Reduction Plan" for Lake Elsinore. The purpose of the plan is to describe a long-term strategy to control 

nutrients released from in-lake sediments. 

 

• San Jacinto Watershed Model Update (2010) – Final (October 2010) 

http://www.sawpa.org/wp-

content/uploads/2013/04/SanJacinto_ModelUpdate_Final_100710.pdf 

 

Summary: 

 

In partnership with the Santa Ana Watershed Protection Authority (SAWPA), Tetra Tech Inc. completed 

a watershed assessment and modeling study in 2003 to support management initiatives and 

http://www.sawpa.org/wp-content/uploads/2012/09/LakeElsinoreSedimentNutrientReductionPlan_001.pdf
http://www.sawpa.org/wp-content/uploads/2012/09/LakeElsinoreSedimentNutrientReductionPlan_001.pdf
http://www.sawpa.org/wp-content/uploads/2013/04/SanJacinto_ModelUpdate_Final_100710.pdf
http://www.sawpa.org/wp-content/uploads/2013/04/SanJacinto_ModelUpdate_Final_100710.pdf


development of Total Maximum Daily Loads (TMDLs) for the San Jacinto River watershed, specifically, 

Lake Elsinore and Canyon Lake. The results of the study are presented in the Lake Elsinore and Canyon 

Lake Nutrient Source Assessment – Final Report (January 2003). The nutrient modeling results were 

subsequently used to develop TMDLs for Lake Elsinore and Canyon Lake by the California Regional 

Water Quality Control Board (RWQCB).  

 

Since the original development of the watershed model that supported the nutrient source assessment 

and TMDL calculation effort, new datasets have been collected that provide additional information on 

nutrient sources within the watershed and local watershed processes. This information was used to 

update the original model in order to re-assess the nutrient load contribution from the watershed and 

ultimately the TMDL calculations which will require updating the lake models in the future. Funding for 

this effort was provided by the Lake Elsinore and San Jacinto Watershed Authority (LESJWA). The 

objectives of the project included:  

❖ Compile and review available data to determine the model updates and technical 

approaches that are needed. Provide recommendations to the watershed stakeholders 

on data use and modeling assumptions.  

❖  Update the watershed model based on additional data collected, including updated 

land use information, monitoring data, nutrient loading rates, stormwater conveyance 

systems, and other key datasets. Model updates will provide the watershed 

stakeholders with a better understanding of nutrient sources, the transport of loads 

through the watershed, and loading to the lakes.  

❖ Perform additional model runs to assess nutrient loading characteristics and sources for 

current and predevelopment conditions.  

❖  Calculate annual and cumulative nutrient loads based on stakeholder jurisdiction  

❖  Extend the modeling period to allow for 20-year estimation of nutrient loads.  

❖  Develop a simplified Lake Management Spreadsheet Tool that includes model output 

data from various simulation runs. This tool will be used to investigate the results of 

various modeling scenarios and facilitate management decisions. Linkage to the lake 

models for Lake Elsinore and Canyon Lake will be incorporated in the future.  

❖  Develop Modeling Report and presentations to watershed stakeholders.  

 

This report provides detailed information on the data compilation effort, the technical approaches and 

assumptions used to update the watershed model, review of model calibration/validation, and a 

summary of the nutrient loading results. Although this report focuses on the model updates and 

data/assumptions used, key information from the 2003 Nutrient Assessment Report was included to 

highlight important changes in source data and updates to model configuration.  

 

• Lake Elsinore and Canyon Lake Modeling 

 

Task 1: Estimate Rate at Which Phosphorus is Rendered No Longer Bioavailable in 

Sediments.  (December 2012) 



http://www.sawpa.org/wp-content/uploads/2012/09/Draft-Task-1-Draft-Tech-

Memo1.pdf 

 

The objective of this task was to estimate the rate at which phosphorus (P) is no longer 

bioavailable in bottom sediments. This has direct implications for the duration and 

magnitude of legacy loads on water quality in Canyon Lake and Lake Elsinore. 

 

Analysis of available data for Canyon Lake and Lake Elsinore were used to gain insights 

into the biogeochemical processing of organic matter in these lakes. Organic matter 

deposited in the sediments of Canyon Lake appears to be slightly more reactive than 

that present in Lake Elsinore, with half-lives of organic C and nutrients of about 10 yrs 

in the sediments of Canyon Lake compared with 15 yr in Lake Elsinore based upon the 

2-phase kinetic analysis. Loads delivered to the lakes thus contribute to internal 

nutrient loading for some time, although their contributions decrease over time The 

rate constants for mineralization derived herein allow for estimation of the diagenesis 

flux of NH4-N and SRP and the contribution to the overall nutrient recycling from 

sediment deposited over time. 

 

Task 2: Evaluation of Long-Term Reduction of Phosphorus Loads from Internal 

Recycling as a Result of Hypolimnetic Oxygenation in Canyon Lake. (April 2012) 

http://www.sawpa.org/wp-content/uploads/2012/09/Draft-Task-2-Tech-Memo-4-22-

12-rev1.pdf 

 

The objective of this task was to evaluate the long-term reduction in internal nutrient 

recycling from bottom sediments and water quality that would result from installation 

and operation of a hypolimnetic oxygenation system at Canyon Lake. 

Results of this study that involved simulation of water quality for the period 2002- 

2011 demonstrated a number of key findings:  

(i) External loading events deliver nutrients to Canyon Lake at rates that can approach 

or exceed internal loading rates (this occurred 4 out of 10 years in this past 10-yr 

period of time).  

(ii) Canyon Lake is very effective at retaining P and effective at retaining N delivered 

with runoff, achieving an average of about 84.9% retention of P and 68.2% retention 

of N based upon these simulations.  

(iii) The preferential retention of P relative to N (by about a factor of 2x based upon 

transported mass) is thought to play a role in the typical P-limitation in Lake Elsinore. 

(iv) Elimination of all internal loading to the water column, as would be the theoretical 

limit from, e.g., application of alum, in combination of zeolite, was found to achieve 

average reductions of total N in the epilimnion of 25%, total P of 52%, and chlorophyll 

a of 29% relative to the reference scenario.  

http://www.sawpa.org/wp-content/uploads/2012/09/Draft-Task-1-Draft-Tech-Memo1.pdf
http://www.sawpa.org/wp-content/uploads/2012/09/Draft-Task-1-Draft-Tech-Memo1.pdf
http://www.sawpa.org/wp-content/uploads/2012/09/Draft-Task-2-Tech-Memo-4-22-12-rev1.pdf
http://www.sawpa.org/wp-content/uploads/2012/09/Draft-Task-2-Tech-Memo-4-22-12-rev1.pdf


(v) Installation and operation of a hypolimnetic oxygenation system achieved a 10% 

reduction in the average total N concentration, a 43% reduction in total P, and an 8% 

reduction in chlorophyll a relative to the reference scenario.  

(vi) The close connection of Canyon Lake to the San Jacinto River watershed, with 

regular delivery of often very large external nutrient loads, presents challenges for 

typical in-lake restoration efforts to fully meet all water quality objectives.  

(vii) It appears that control of internal loading will not be sufficient to meet all water 

quality objectives; in the absence of dramatic reductions in external loading of 

nutrients, aggressive stripping of nutrients (especially NO3 - ) out of the inflow or 

water column will also be required. 

 

Task 3: Evaluation of Alum, Phoslock and Modified Zeolite To Sequester Nutrients in 

Inflow and Improve Water Quality in Canyon Lake. (May 2012) 

http://www.sawpa.org/wp-content/uploads/2012/09/Draft-Task-3-Tech-Memo-5-17-

20121.pdf 

 

The objective of this task was to evaluate the effectiveness of alum, Phoslock and an 

Al-modified zeolite at sequestering nutrients within inflow and estimate corresponding 

doses required to meet chlorophyll a target of 25 μg L in Canyon Lake. 

 

Results indicate:  

(i) Reductions in influent PO4-P concentrations entering Canyon Lake from the San 

Jacinto River and Salt Creek can be achieved via addition of alum, Phoslock or Al-

modified zeolite.  

(ii) Reductions in this readily bioavailable form of P can switch the lake to P-limitation 

and significantly lower chlorophyll a and total P concentrations in the lake. 

(iii) Inflow treatment in conjunction with operation of the HOS was found to be more 

effective than inflow treatment alone at reducing lake total P and chlorophyll a 

concentrations, and operation of the HOS was necessary to meet the DO target 

specified for the lake.  

(iv) Alum was found to be much more cost-effective than Phoslock at removing PO4-P 

in runoff, and is also expected to be much more cost-effective than Aqual-P (although 

no cost estimates were available at the time of this report).  

(v) The median annual alum cost for 2002-2011, assuming treatment of inflow to a 

PO4-P concentration of 0.20 mg/L, was estimated at $16,985/yr, with annual costs that 

ranged from $5,088 - $108,417 due to variations in annual hydraulic loading from the 

watershed.  

(vi) Jar tests are recommended to confirm dose requirements, Al solubility and PO4-P 

removal efficiencies, while algal bioassays are suggested to verify conversion to P-

limitation and suppression of algal production. 

 

http://www.sawpa.org/wp-content/uploads/2012/09/Draft-Task-3-Tech-Memo-5-17-20121.pdf
http://www.sawpa.org/wp-content/uploads/2012/09/Draft-Task-3-Tech-Memo-5-17-20121.pdf


Task 4A: Evaluate Water Quality in Canyon Lake Under Pre-Development Conditions 

and TMDL-Prescribed External Load Reductions. (June 2012) 

http://www.sawpa.org/wp-content/uploads/2012/09/Draft-Task-4a-Tech-Memo1.pdf 

 

The objective of this sub-task was to evaluate water quality conditions in Canyon Lake 

assuming no development in the watershed (i.e., under the pre-development 

scenario) and assuming external load reductions of 73% for total phosphorus and 31% 

for total nitrogen as prescribed in the TMDL (SARWQB, 2004). 

 

Results indicate:  

(i) Reductions in external loading of N by 31% and total P by 73% resulted in moderate 

reductions in total N concentrations and more substantial reductions in total P 

concentrations in Canyon Lake, although annual average values remained above TMDL 

numerical targets.  

(ii) TMDL-prescribed external load reductions were predicted to achieve compliance 

with the 25 µg/L chlorophyll a target for the lake assuming volume-weighting within 

the entire water column.  

(iii) Low concentrations of total P and very low concentrations of total N and 

chlorophyll a were predicted under the pre-development scenario.  

(iv) Daily volume-weighted DO concentrations in the hypolimnion were below the DO 

TMDL target much of the year for all scenarios, including the pre-development 

scenario where DO in the hypolimnion was <5 mg/L approximately 50% of the year. 

 

Task 4B: Evaluate Water Quality in Lake Elsinore Under Pre-Development Conditions 

(June 2012) 

http://www.sawpa.org/wp-content/uploads/2012/09/Draft-Task-4b-Tech-Memo1.pdf 

 

 The objective of this task was to evaluate water quality conditions in Lake Elsinore 

assuming no development in the watershed. 

Results suggest that:  

(i) Conditions in Lake Elsinore prior to development in the watershed would be 

mesotrophic to weakly eutrophic, as opposed to the eutrophic-hypereutrophic 

conditions presently. 

(ii) Greater water clarity would allow heat to penetrate to greater depths, resulting in 

better mixing and improved DO conditions throughout much of the water column, 

especially at low to moderate lake levels.  

(iii) Development of some thermal stratification and reductions in DO were predicted 

especially at higher lake levels, although intense and prolonged anoxia, fish kills and so 

on, are not generally expected.  

(iv) Annual average concentrations of total P and summer average concentrations of 

chlorophyll a were predicted to below their respective TMDL numeric targets.  

http://www.sawpa.org/wp-content/uploads/2012/09/Draft-Task-4a-Tech-Memo1.pdf
http://www.sawpa.org/wp-content/uploads/2012/09/Draft-Task-4b-Tech-Memo1.pdf


(v) The average total N concentration for the 10-year simulation period was at the 

numeric target of 0.75 mg/L, while DO concentrations were predicted to drop below 

the target of 5 mg/L above the bottom sediments an average of 59 days in a given 

year. 

 

Task 5A: Simulations Using Refined Model Parameter Set Under Steady-State 

Conditions. (December 2011) 

http://www.sawpa.org/wp-content/uploads/2012/09/Draft-Task-5a-Draft-Tech-

Memo1.pdf 

 

The objective of this task was to evaluate the predicted steady-state concentrations of 

total P and chlorophyll a in Lake Elsinore using recently available phosphorus 

concentrations in EVMWD effluent and carp population estimates. This thus serves as 

a refinement of previous model predictions made based upon information available at 

that time (2004-05), and prior to alum treatment for P removal at EVMWD and regular 

carp removal at the lake (Anderson 2006). 

 

Task 5B: Evaluate Effects of Management Alternatives for Canyon Lake on External 

Nutrient Loading to Lake Elsinore (June 2012) 

http://www.sawpa.org/wp-content/uploads/2012/09/Draft-Task-5b-Tech-Memo1.pdf 

 

The objective of this sub-task was to evaluate the effects of various previously 

considered management alternatives for Canyon Lake (e.g., HOS, watershed BMPs, 

microfloc alum injection) on the external loading of nutrients downstream to Lake 

Elsinore. 

 

Results indicate:  

(i) Strong asymmetric loading of nutrients routed through Canyon Lake to Lake 

Elsinore during periods of large runoff events.  

(ii) TMDL-prescribed external load reductions were predicted to have a greater effect 

on N and P loading to Lake Elsinore than operation of a hypolimnetic oxygenation 

system or low levels of alum addition to inflow. 

 

Task 6: Predicted Water Quality in Canyon Lake with In-Lake Alum Treatments and 

Watershed BMPs. (September 2012) 

http://www.sawpa.org/wp-content/uploads/2012/09/Draft-Task-6-Tech-Memo.pdf 

 

The objective of this task was to evaluate the predicted water quality in Canyon Lake 

that would result from implementation of watershed BMPs, in-lake alum treatments, 

and watershed BMPs in conjunction with alum treatments. 

 

Simulations indicate:  

http://www.sawpa.org/wp-content/uploads/2012/09/Draft-Task-5a-Draft-Tech-Memo1.pdf
http://www.sawpa.org/wp-content/uploads/2012/09/Draft-Task-5a-Draft-Tech-Memo1.pdf
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(i) Implementation of watershed BMPs that achieve a 15% reduction in external 

loading of N and P was found to yield modest improvements in water quality in 

Canyon Lake.  

(ii) Annual hypolimnetic alum treatment, especially with a sufficient dose to reduce 

internal PO4 recycling, provided strong predicted reductions in total P and dramatic 

reductions in chlorophyll a concentrations.  

(iii) Modest alum doses in early winter also yielded significant reductions in total P and 

chlorophyll levels, although the extent of improvements were lower than predicted 

with larger hypolimnetic doses.  

(iv) BMPs and alum treatments had limited effects on total N and DO concentrations. 

(v) Recent jar test results and past experience at Big Bear Lake suggest that, with some 

care, treatment of Canyon Lake with alum should shift the lake to P-limitation and 

provide significant reductions in chlorophyll a concentrations. 
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• San Jacinto Watershed – Cities 

http://www.sawpa.org/wp-content/uploads/2012/05/sj_cities.jpg 

 

• Lake Elsinore – Aerial Photo 
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• San Jacinto Watershed – Agriculture and Dairy 

http://www.sawpa.org/wp-content/uploads/2012/05/sanjacintomapcitiesaddairy.jpg 

 

• Lake Elsinore Canyon Lake Close Up 

http://www.sawpa.org/wp-content/uploads/2012/05/sanjacintolakecloseup.jpg 

 

• Canyon Lake – Aerial Photo 

http://www.sawpa.org/wp-content/uploads/2012/05/CanyonLake.jpg 

 

Studies/Projects 

 

• Lake Elsinore and Canyon Lake Nutrient TMDL Annual Water Quality Report (August 2015) 

http://www.sawpa.org/wp-content/uploads/2012/05/Final-LECL-TMDL-Annual-Report-FY-14-

15.pdf 

 

Summary: 

 

In 1994, 1998, and again in 2002, Lake Elsinore and Canyon Lake were identified by the California 

Regional Water Quality Control Board, Santa Ana Region (Regional Board) on its Clean Water Act Section 
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303(d) list of impaired waterbodies. Impairments identified for these waters included excessive levels of 

nutrients in both lakes, as well as, organic enrichment/low dissolved oxygen, sedimentation/siltation, 

and unknown toxicity in Lake Elsinore and high bacterial indicators in Canyon Lake. The Clean Water Act 

Section 303(d) requires for waters that do not or are not expected to meet water quality standards 

(beneficial uses, water quality objectives), a Total Daily Maximum Load (TMDL) be implemented. In 

2000, the Regional Board initiated the development of TMDLs for nutrients for Lake Elsinore and Canyon 

Lake.  

 

Since 2000, local stakeholders, in cooperation with the Regional Board, have been working to identify 

the sources of nutrients impairing each lake, and evaluate the impacts to water quality and beneficial 

uses incurred from nutrient sources. Stakeholders have participated in watershed-wide annual 

stormwater quality and flow monitoring supported by Riverside County Flood Control and Water 

Conservation District (RCFC&WCD), as well as, water quality monitoring of Lake Elsinore and Canyon 

Lake supported by Elsinore Valley Municipal Water District (EVMWD) and the San Jacinto River 

Watershed Council (SJRWC). Available grant funding has assisted stakeholders in developing models of 

the lakes to better understand the lake characteristics, as well as a San Jacinto River Watershed model 

to simulate the wash off and transport of nutrients to the lakes. In addition, the Lake Elsinore & San 

Jacinto Watersheds Authority (LESJWA) has performed numerous studies of each lake, and has started 

to implement projects that are expected to bring about improvements to in-lake water quality.  

 

In 2004, the Regional Board prepared the Lake Elsinore and Canyon Lake Nutrient TMDL Report. This 

report framed the stakeholders’ monitoring and modeling efforts to characterize in-lake water quality, 

while providing the basis for recommendations to the Regional Board to consider revisions to the 

Implementation Plan (Chapter 5 of the Water Quality Control Plan, Santa Ana River Basin 1995 by the 

Regional Board (Basin Plan)) for incorporating the nutrient TMDLs for Canyon Lake and Lake Elsinore. 

These recommendations outlined in Resolution No. RB8-2004-0037 required stakeholders to develop 

management plans and to conduct long-term monitoring and implementation programs aimed at 

reducing nutrient discharges to Lake Elsinore and Canyon Lake.  

In December 2004, Resolution No. RB8-2004-0037 amended the Water Quality Control Plan for the 

Santa Ana River Basin to incorporate Nutrient Total Maximum Daily Loads for Lake Elsinore and Canyon 

Lake (Lake Elsinore and Canyon Lake TMDL Amendment). The Regional Board adopted the Resolution, 

and it was subsequently approved by the U.S. Environmental Protection Agency (US EPA) on September 

30, 2005. In July 2006, local stakeholders formed a cost sharing partnership, the Lake Elsinore and 

Canyon Lake Nutrient TMDL Task Force (Task Force). 

 

• Draft Lake Elsinore/Canyon Lake TMDL Comprehensive Phase 2 Compliance Monitoring Program 

Framework (July 2014) 

http://www.sawpa.org/wp-content/uploads/2012/05/2014-7-6-Draft-LECL-TMDL-

Comprehensive-Phase-2-Compliance-Monitoring-Program-Framework.pdf 

 

Summary: 
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The document presents a Framework for developing and implementing a comprehensive monitoring 

program for compliance with the Lake Elsinore & Canyon Lake Nutrient Total Maximum Daily Loads 

(TMDLs) and to demonstrate progress toward attaining respective waste load allocations (WLAs). This 

document is intended to provide a high-level vision for compliance monitoring in the near term (2014 – 

2019). 

 

 Since the adoption of the TMDLs in 2005, a Task Force consisting of stakeholders was convened and 

began working on planning and implementation efforts to address nutrient TMDLs in the two lakes. The 

Lake Elsinore Sediment Nutrient Reduction Plan and Comprehensive Nutrient Reduction Plan were 

developed and approved in 2007 and 2013, respectively. Important projects were also initiated, notably 

the Aeration Project in Lake Elsinore (beginning in 2008), and alum applications in Canyon Lake (Fall 

2013). The TMDL includes interim response targets for Chlorophyll-a and dissolved oxygen in both lakes 

by December 2015. Thus, the most immediate concern for the monitoring program is to defensibly 

measure progress toward achieving those response targets. Additionally, the TMDL includes causal 

targets for Phosphorous and Nitrogen (calculated as annual and 10-year running averages). Monitoring 

was performed in both lakes beginning in approximately 2000, and in the watershed beginning in 2006 

(Phase 1 Monitoring Program). The Phase 1 program focused on collecting data to better understand in-

lake processes and the linkage between external pollutant loading and in-lake response and associated 

nutrient concentrations, compared to numeric water quality targets. As the TMDL program has matured 

and faces interim compliance targets in 2015, there is a need to revisit the monitoring program to 

ensure that the appropriate data are being collected to demonstrate progress. This Framework 

discusses proposed changes to the existing monitoring programs (Phase 2 Compliance Monitoring 

Program), and provides recommendations for special studies to measure the effectiveness of the 

compliance strategy for the two lakes and help guide best management practice (BMP) selection and 

implementation. It also touches on a proposed regulatory strategy using performance-based BMP 

monitoring as an alternative to numeric effluent limits. The details of the revised monitoring program 

will be described in a Comprehensive Phase 2 Compliance Monitoring Program Plan. Specific sampling 

protocols and quality assurance/quality control (QA/QC) will be provided in a Phase 2 Monitoring Plan 

and Quality Assurance Project Plan (QAPP), which will be finalized by December 2014. 

 

• Comprehensive Nutrient Reduction Plan for Lake Elsinore and Canyon Lake (January 2013) 

http://www.sawpa.org/wp-content/uploads/2012/05/CNRP-for-Lake-Elsinore-and-Canyon-

Lake_Final.pdf 

 

Summary: 

 

The Santa Ana Regional Water Quality Control Board (“Regional Board”) adopted a Municipal Separate 

Storm Sewer System (MS4) permit for Riverside County on January 29, 2010 that requires the 

development of a Comprehensive Nutrient Reduction Plan (CNRP). The CNRP is a long term plan 

designed to achieve compliance with wasteload allocations (WLAs) established in the Lake Elsinore and 
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Canyon Lake Nutrient Total Maximum Daily Loads (“Nutrient TMDLs”). This document fulfills this MS4 

permit requirement.  

 

• Final Project Report- Proposition 40 San Jacinto River Watershed Nutrient TMDL BMP 

Implementation – Wetlands Enhancement Project (December 2012) 

Summary: 

 

The Lake Elsinore/San Jacinto Watersheds Authority (LESJWA) received a Proposition-40 Grant, in the 

amount of $600,000, for a Wetlands Enhancement Project to promote an ecological approach to 

restoring the beneficial uses of Lake Elsinore.  The City of Lake Elsinore, as the lead agency, desired to 

enhance a portion of the existing 356 acre Back-basin mitigation wetlands area, with the potential for 

expanding improvements in the future.  The California Department of Fish & Game holds a conservation 

easement over the 356 acre mitigation wetlands area.  A substantial portion of the Back-basin mitigation 

wetlands area does not function or serve the purpose of providing “high quality wetlands habitat”, as 

intended under the Conservation Easement Grant Deed.  The Wetlands Enhancement Project was found 

consistent with preserving and improving the conservation values of the mitigation area.   

 

 

 

 

 


