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1.0 Background & Purpose 
 
Canyon Lake was formed when Railroad Canyon dam was constructed on the San Jacinto 
River approximately five miles upstream of Lake Elsinore.  The entire watershed 
encompasses 780 square miles in southwest Riverside County. 
 
Bacterial levels in Canyon Lake have exceeded applicable water quality objectives specified 
in the Santa Ana Regional Water Quality Control Plan (aka "Basin Plan").1  Consequently, the 
lake has been periodically closed to recreational uses to protect public health.  And, in 1998, 
Canyon Lake was added to California's 303(d) list of impaired waterbodies due to excessive 
fecal coliform concentrations. 
 
The current Basin Plan specifies the use of fecal coliform concentrations as the primary 
indicator of bacterial pollution.  However, EPA has recommended using Escherichia coli (E. 
coli) as a more reliable measure of potential risk to swimmers.  As a result, the Regional 
Water Quality Control Board for the Santa Ana Region ("Regional Board") is planning to 
update the Basin Plan in 2009 to replace fecal coliform with E. coli as the primary indicator of 
contamination by waterborne pathogens. 
 
Preliminary water quality monitoring data indicates that the E. coli concentrations in Canyon 
Lake are presently meeting EPA's recommended water quality criteria for bacteria during dry 
weather conditions (see Appendix A).  If additional water quality monitoring demonstrates 
that Canyon Lake consistently complies with the new E. coli objectives, then the Regional 
Board may elect to remove it from the state's list of impaired waterbodies.  Alternatively, the 
data may show that the lake is incompliance during dry weather but out of compliance when 
stormwater runoff is occurring.  Were that to be the case, seasonal solutions could be 
considered.  
 
A wet weather water quality sampling program has been underway in Canyon Lake for a 
number of years.2  This program, developed in cooperation with the California Department of 
Public Health and the Regional Board, is managed by Elsinore Valley Municipal Water 
District (EVMWD).  The existing program bacterial monitoring program focuses on 
collecting water quality data during and after rain storms.  The laboratory results are used to 
determine when water contact recreation should be suspended and warning signs posted 
around Canyon Lake. 
 
The residents of the San Jacinto watershed, acting through various public and private 
stakeholder groups, have volunteered to expand the current water quality monitoring program 
to better characterize bacteria concentrations during the dry weather conditions which 
predominate at Canyon Lake.  Data from the new monitoring program will be used to assess 
compliance with existing and proposed water quality objectives, reevaluate the 
appropriateness of the 303(d) listing and, if necessary, develop and implement a Total 
Maximum Daily Load (TMDL). 

                                                 
1 Anderson, M.A. et al. The Occurrence and Distribution of Indicator Bacteria in Canyon Lake.  Dec., 2002. 
2 A copy of the Canyon Lake Stormwater Bacteria Sampling Protocol is attached as Appendix B. 
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2) Sampling Locations 
 
Water samples will be collected from three locations (see Fig. 1).  The first will be located at 
the upper end of the main body near the bridge at Vacation Drive.  The second will be located 
at the bottom end of the main body near Railroad Canyon dam.  The third will be located near 
the midpoint of the bay east of Canyon Lake Dr.  Final sampling locations will be selected to 
fairly characterize the water quality to which a swimmer is most likely to come into contact.  
Where possible, locations will also be selected to coordinate sampling efforts with other on-
going water quality monitoring programs in Canyon Lake.  Each location will be identified on 
a scale map of the lake and GPS coordinates will be provided. 
 

Fig. 1:  Proposed Sampling Locations in Canyon Lake 
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3) Analytical Parameters and Methods 
 
Each sample will be analyzed for fecal coliform and E. coli.  In addition, water temperature, 
pH, and conductivity will be documented at the time of sampling using well-calibrated field 
probes.  All samples will be grab samples collected, using properly sterilized equipment, 
approximately 2 feet (± 1 foot) below the surface of the lake. 
 
Samples will be properly preserved and shipped within prescribed holding times for the 
applicable analytical method.  Appropriate chain-of-custody documentation will be 
maintained for each sample throughout the transport process. 
 
Each sample will be analyzed by a certified laboratory using standard methods approved by 
U.S. EPA or other appropriate state agency (e.g. California Department of Public Health or 
State Water Resources Control Board).  Additional special samples (blanks, spikes and 
duplicates) will be prepared and submitted in order to demonstrate acceptable quality 
assurance and quality control throughout the sampling and analytical process. 
 
All sampling, data analysis and reporting procedures for pathogen indicator bacteria will 
conform to the requirements specified in the California State Water Resources Control 
Board's Surface Water Ambient Monitoring Program (SWAMP). 
 
 
4) Sampling Schedule 
 
Samples will be collected and analyzed from each designated location in accordance with the 
schedule described in Table 1. 
 

Table 1:  Enhanced Sampling Schedule to Characterize Bacteria in Canyon Lake 
 

Sampling Dates Frequency N-of-Samples

Feb. 15 – Apr. 15 Once-a-week 8 weeks 

June 15 – Aug. 15 Once-a-week 8 weeks 

Oct. 15– Dec. 15 Once-a-week 8 weeks 
 

The water quality objective for both fecal coliform and E. coli is specified as the geometric 
mean of at least 5-samples collected in a 30-day period.  The prescribed monitoring program 
is adequate to calculate four rolling geometric means for each location in each sampling 
period.  Therefore, at the conclusion of the one year study period, the stakeholders will be 
able to report a total of 36 different geometric means for Canyon Lake.  EPA guidance 
strongly recommends that geometric means, rather than single sample results, be used to 
assess compliance with water quality standards.  And, state guidance specifies a minimum of 
28 separate geometric means are needed to determine the lake's proper status on California's 
303(d) list of impaired waterbodies. 
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5) Data Management and Reporting 
 
The results of all sampling and analyses will be compiled in the existing water quality 
database presently maintained by the Lake Elsinore San Jacinto Watershed Authority 
(LESJWA) and managed by the Santa Ana Watershed Project Authority (SAWPA).  
Electronic copies of the data will be made available, on CD, with the annual report and at any 
other time a written request is received from the Regional Board. 
 
Adequate safeguards (e.g. data validation tools) will be implemented to ensure that 
information entered into the database accurately reflects the actual results reported by the 
laboratories analyzing the water quality samples.  Hard copies of all laboratory reports will be 
archived for a period of at least 10 years.  Thereafter, the original reports may be scanned and 
converted to electronic images (e.g. PDF files) for permanent storage. 
 
Adequate safeguards (e.g. password protection and access logging) will also be implemented 
to ensure that information in the database cannot be altered without authorization.  Full back-
up copies of the database will be made once each month and stored in a secure location. 
 
The results of all sampling and analyses performed as part of the monitoring plan will be 
reported to the Regional Board, in tabular form, within 30-days after the data is received from 
the laboratory.  A final report summarizing and interpreting the data will be submitted to the 
Regional Board no more than 90 days after the laboratory reports results from the final 
sampling period.  The annual reports will include a statistical analysis of the data noting any 
relevant spatial or seasonal differences observed.  The annual report will also evaluate the 
sampling data to assess compliance with the existing and proposed water quality objectives. 
 
In addition, the final report will include specific recommendations consistent with the results 
of the study.  For example, if the data reveals that Canyon Lake is meeting relevant water 
quality objectives for pathogen indicator bacteria, then it is likely that the stakeholders will 
recommend the lake be removed from the 303(d) list.  However, if the data shows that 
bacteria levels in Canyon Lake are routinely exceeding water quality objectives, then the 
stakeholders will prepare and submit an appropriate plan to investigate and remediate the 
man-made source(s) of contamination. 
 
Hard copies of all laboratory reports, including any QA/QC data, will be included as an 
appendix to the annual report.  A copy of the electronic database, containing all data collected 
will also be provided (on CD) with the annual report. 
 
 
6) Coordination with Existing Monitoring Programs 
 
Wherever and whenever possible, the stakeholders will make every reasonable effort to 
ensure a high level of consistency and integration between the existing wet weather 
monitoring program and the proposed plan to characterize bacteria concentrations during dry 
weather.  This includes the selection of sampling locations, analytical methods, and reporting 
procedures. 
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Canyon Beach Sampling Results 2000-Present
Results in MPN / 100mL

Date Intakes North Causeway Indian Beach Sierra Park East Bay
1/24/00 3.1 1 11 53.8 55.8
2/15/00 30 <1 10.8 31.3 10.8
3/16/00 3.1 14.1 <1 114.3 62
4/27/00 272.3 3.1 7.4 1 5.2
5/26/00 <1 2 13.2 3.1 5.2
6/26/00 <1 <1 15.5 1 <1
7/20/00 <1 <1 <1 <1 <1
8/28/00 2 6.3 6.3 2 46.4
9/18/00 3.1 <1 32.9 <1 <1
10/30/00 3.1 3 257.7 98.8 53.8
11/15/00 3 <1 9.6 20.3 6.3
12/13/00 12.1 5.2 51.2 111.2 20.3
1/24/01 5.2 5.2 35 53.7 7.4
2/13/01 4.1 6.3 201.4 206.3 488.4
3/19/01 <1 2 22.8 <1 <1
4/9/01 5.2 4.1 13.2 25.9 1
5/21/01 <1 1 5.2 1 <1
6/21/01 <1 1 11.9 1 <1
7/5/01 <1 <1 38.8 12.1 3
8/13/01 <10 <10 20 20 <10
9/10/01 <10 <10 6294 41 10
10/30/01 <1 <1 <1 1 1
11/25/01 33.6 1 47.1 107.6 235.9
12/13/01 8.5 2 33.1 43.9 1
Jan-02 2 6 194 6 15
Feb-02 4 1 9 3 3
Mar-02 1 1 5 1 1
Apr-02 4 2 18 9 1
May-02 2 4 22 4 4
Jun-02 1 30 300 70 7
Jul-02 1 4 8 23 7
Aug-02 2 1 8 4 2
Sep-02 1 1 30 7 13
Oct-02 1 1 23 30 80
Nov-02 13 1 1 220 13
Dec-02 22 300 500 220 170
Jan-03 1 5.2 15.8 4.1 9.5
Feb-03 23.3 27.5 21.8 25.9 35.5
Mar-03 1 4.1 9.8 1.1 6.3
Apr-03 6.3 24.3 29.2 3.1 3
May-03 10 10 10 10 10
Jun-03 10 31 2 9.8 1.1
Jul-03 1 1 1 1.1 1.1

8/14/03 1 1 104.3 1.1 1.1
8/18/03 1 1 10 6.3 1.1
8/28/03 1 1 4.1 1 1
9/2/03 1 1 2 2 1

10/24/03 10 10 20 12 1
10/27/03 2 2 10 10 3.1
11/20/03 10 1 14.6 3.1 1
11/24/03 5.2 1 5.2 10 3.1
12/11/03 4.1 1 9.8 16 2
12/15/03 3.1 2 31 22.6 2
1/22/04 4.1 2 20 10 2
1/26/04 17.1 1 6.3 20 1
2/19/04 2 2 20 31 10
2/23/04 8 64 146 20 1300

E. Coli
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Canyon Beach Sampling Results 2000-Present
Results in MPN / 100mL

Date Intakes North Causeway Indian Beach Sierra Park East Bay
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3/11/04 1 20 1 3 1
3/15/04 1 11 27 1 1
4/1/04 1 1 6.2 20 10
4/5/04 10 3 10 7.3 20
5/13/04 10 2 8 1 1
5/17/04 10 4.1 33.6 3.1 20
6/10/04 1 10 85 17.5 2
6/14/04 1 4 246 2 20
6/16/04 7
7/8/04 2 1 31 1 1
7/12/04 1 1 30 63 3
8/12/04 10 1 10 3 1
8/16/04 1 10 74 1 1
9/16/04 1 1 10 1 1
9/20/04 3.1 2 31 10 41
10/7/04 1 1 52 1 1
10/11/04 2 1 22 1 9
11/4/04 56 171 160 30 32
11/8/04 20 37 1120 50 51
11/16/04 2 52 31 16 17
11/23/04 24 341 3255 41 290
12/1/04 31 41 32.3 10.9 13.4
12/8/04 5 10 276 4 109
12/14/04 86 10
12/20/04 41
1/19/05 21 114 66 52 20
1/27/05 52 14 387 16 17
2/2/05 31 52 2419 20 20
2/10/05 59
2/17/05 71 104 69
3/7/05 30 20 2 41
4/12/05 1 10 4 1 1
5/12/05 1 10 31 5 1
6/14/05 3 2 64 1 1
8/17/05 2 1 3 2 1
9/15/05 2 2 15 12 4
10/24/05 10 6 8 4 4
11/16/05 13 1 10 30 5
12/13/05 7 1 16 12 1
1/30/06 4 1 14 20 3
2/27/06 2 1 16 6 1
3/28/06 2 2 365 3 2
3/30/06 11
4/13/06 6 5 4 1 1
5/24/06 1 1 8 10 10
6/12/06 52 1 36 1 1
7/27/06 3 8 15 1 22
8/29/06 1 2 18 10 7
9/28/06 3 2 14 4 1
10/24/06 8 1 48 21 1
11/8/06 11 3 12 13 1
12/5/06 6 2 52 4 4



 10

 
 
 
 
 
 
 
 
 
 

Appendix B: 
 
 

Canyon Lake Stormwater Bacteria Sampling Protocol 

 
 
 
 
 
 
 
 
 
 














