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Introduction 
 
The San Diego County Department of Public Works, Watershed Protection Program developed a 
monitoring program to assess the contribution of urban runoff to the eutrophication of Guajome Lake.  The 
2007 Clean Water Act Section 303(d) list identified that beneficial uses of Guajome Lake are impaired due 
to eutrophication.  On January 7, 2005 a joint reconnaissance of the Guajome Lake area was conducted with 
The City of Oceanside, the County Department of Agriculture, Weights, & Measures, County Department 
of Parks and Recreation, and the Watershed Protection Program. All drainages into and out of Guajome 
Lake were characterized and it was concluded that only the flows from the northern subbasin enter the lake. 
From February through April 2005, 7 locations in the northern subbasin were monitored and two of those 
were selected as long term monitoring sites.  They included the East Channel Creek at Hutchinson St. and 
Hidden Lake Lane (GUL02) and the East Channel Creek at Hitching Post Drive (GUL07).   GUL02 is 
located in the middle of the subbasin and is co-located with the dry weather monitoring site SLR04.  
GUL07 is located in the East Channel Creek and represents the bottom of the drainage.  The 2005 
preliminary monitoring of the East Channel Creek indicated that nutrients do enter Guajome Lake and may 
contribute to the existing eutrophic conditions.  Data collected from the two sites of the East Channel Creek 
during fiscal year 2005/2006 indicate that concentrations of nutrients continue to enter the Guajome Lake. 
Preliminary investigations into land uses have identified potential sources to include residential, 
commercial nurseries, commercial horse facilities, and residential horse facilities.  Further monitoring and 
investigation of potential sources continued through fiscal year 2008/2009.   
 
Additional background information and a description of hydrologic setting are provided in the 2004-2005, 
2005-2006 and 2006-2007 WURMP Annual Reports. 
 
Figure 1. Guajome Lake Sample Location Map. 
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Methods 
 
During the Fiscal Year 2008-2009, monitoring continued at the two long term sites (GUL02 and GUL07).  
Sampling was conducted monthly.  All samples were collected during dry weather conditions (no 
precipitation greater than 0.1 inches within 72 hours prior to sampling). Flow, pH, conductivity, turbidity, 
dissolved oxygen and temperature were measured in the field while grab samples were sent to the analytical 
laboratory to determine concentrations of orthophosphate as P, total phosphorus, nitrate as N,  nitrite as N, 
ammonia, total Kjeldahl nitrogen, organic nitrogen and total suspended solids.  
 
For the purpose of visual comparison, all data (beginning in May 2005) were grouped by collection site and 
date.  They were then represented graphically to show variation over time in nitrate-N, orthophosphate-P, 
total nitrogen and total phosphorus concentrations.  The same procedure was applied to discharge and N:P 
ratio data.   Linear regression analysis was then implemented to determine if significant trends exist in 
nutrient concentrations and the N:P ratio over time at the two sampling locations.  A paired t-test was used 
to compare mean nutrient concentrations, discharge rates and the N:P ratio between the two locations while 
accounting for the variability in data due to the sampling date. 
 
Results 
 
All data collected during FY 2008-2009 are summarized in Table 1.  Figures 2 through 7 show variation in 
discharge and nutrient concentrations at GUL02 and GUL07 over time. Generally, estimated discharge at 
both sites tended to remain below 1 ft3/s (Fig. 2).  An exceptionally high discharge occurred on 2/28/2008 at 
GUL07 (Table 1).  Orhthophosphate concentration at both GUL07 and GUL02 downstream also increased 
on that date (Fig. 4) and a smaller peak was observed for nitrate-N (Fig. 3), total nitrogen (Fig. 5) and total 
phosphorus (Fig. 6).  Unfortunately no samples were collected in the preceding months (Oct-Jan) due to 
wildfires.   There was also a marked increase in Orthophosphate-P concentrations at both locations on two 
sampling occasions in November 2008 and February 2009 (Fig. 4).  As shown in Figures 5 and 6, the Basin 
Plan objectives for Total Nitrogen and Total Phosphorus were exceeded at both sampling sites on all 
sampling dates since the initiation of this project in May, 2005.  With the exception of one sampling 
occasion, the N:P ratio also remained above the 1:10 Basin Plan objective throughout the sampling period 
(Fig. 7).    
 
The paired t-test analysis results are shown in Table 2.  Overall, Nitrate-N, Total Nitrogen concentrations 
and the N:P ratio were significantly higher at GUL02 than at GUL07.  This, however, was not true for the 
Orthophosphate-P and Total P concentrations.  This may indicate that nutrient assimilation may be taking 
place for the nitrogen but not for the phosphorus species between the two sampling sites.  
 
The results of regression analysis are presented in Figure 8 and Table 3.  There was a significant decreasing 
trend over time for both Nitrate-N and Total Nitrogen concentrations at both sampling locations (Fig. 8B 
and C; Table 3).  No such trends were observed for Orthophosphate-P (Fig. 8D; Table 3).  A negative trend 
also occurred for the Total Phosphorus at GUL02 but not at GUL07 downstream (Fig. 8E; Table 3) and 
there was a negative trend for the N:P ratio at GUL07 but not at GUL02 (Fig. 8F; Table 3). 
 
Conclusions 
 
Generally, the data collected at the two sites along the East Channel Creek indicate that nutrients do in fact 
enter Guajome Lake and may contribute to the existing eutrophic conditions. There is, however, evidence of 
some assimilation of nitrogen as water flows downstream from GUL02 toward GUL07 that results in a 
significantly lower N:P ratio and lower Nitrate-N and Total N concentrations at GUL07.  Additionally, a 
decreasing trend over time in Nitrate-N and Total Nitrogen concentrations has been observed at both 
sampling locations.  No such trend was observed for the Orthophosphate-P concentration but the N:P ratio 
showed a decreasing trend at GUL07 and there is a decreasing trend in the Total-P concentration at GUL02.  
Preliminary investigations into land uses have identified potential phosphorus and nitrogen sources to 
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include residential areas, commercial nurseries, commercial horse facilities, and residential horse facilities.  
Further monitoring and investigation of potential sources will continue. 
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Table 1.  A summary of results from the Guajome Lake 2008/ 2009 Fiscal Year monitoring study.   
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GUL02 7/14/08 Yes 0.38 7.62 2.20 8 7.34 20.10 0.04 13.40 0.03 0.67 0.63 14.10 0.15 0.15 4.9
GUL07 7/14/08 Yes 0.12 7.92 2.77 13 7.97 22.50 0.05 4.69 0.01 0.78 0.73 5.48 0.18 0.21 16.1
GUL02 8/19/08 Yes 0.34 7.70 2.22 10 7.29 19.40 0.05 12.80 0.01 0.56 0.45 13.30 0.16 0.20 6.4
GUL07 8/19/08 Yes 0.08 8.14 2.93 4 8.35 20.80 0.08 7.76 0.01 0.59 0.42 8.27 0.19 0.21 6.0
GUL02 9/16/08 Yes 0.21 7.59 2.31 11 7.86 18.50 0.04 13.00 0.02 0.53 0.49 13.50 0.16 0.16 11.0
GUL07 9/16/08 Yes 0.14 8.12 2.78 9 8.21 18.50 0.04 7.39 0.01 0.64 0.60 8.04 0.17 0.18 16.4
GUL02 10/27/08 Yes 0.22 7.69 2.30 7 9.04 13.20 0.08 15.40 0.02 0.56 0.48 16.00 0.60 0.62 6.3
GUL07 10/27/08 Yes 0.04 8.13 3.02 5 9.99 12.40 0.09 9.32 0.01 0.59 0.50 9.91 0.61 0.64 2.1
GUL02 11/24/08 Yes 0.31 7.86 2.37 3 8.83 13.00 0.04 15.50 0.02 0.73 0.69 16.20 0.08 0.12 6.5
GUL07 11/24/08 Yes 0.22 8.17 2.78 2 9.47 12.90 0.04 7.40 0.01 0.62 0.58 8.02 0.12 0.13 6.4
GUL02 12/30/08 Yes 0.35 7.89 2.43 7 7.50 10.00 0.05 15.60 0.02 0.67 0.62 16.30 0.35 0.20 2.6
GUL07 12/30/08 Yes 0.38 7.96 2.40 1 7.31 9.70 0.05 7.13 0.01 1.07 1.02 8.21 0.63 0.44 0.8
GUL02 1/21/09 Yes 0.30 7.86 2.44 3 8.60 13.30 0.04 16.50 0.03 0.76 0.71 17.30 0.13 0.14 5.0
GUL07 1/21/09 Yes 0.30 7.99 2.68 2 7.31 13.10 0.11 8.25 0.01 0.53 0.43 8.80 0.16 0.18 1.8
GUL02 2/26/09 Yes 0.40 7.86 2.32 8 8.08 12.50 0.04 14.40 0.02 0.87 0.83 15.30 0.23 0.23 5.9
GUL07 2/26/09 Yes 0.43 8.02 2.34 2 8.45 12.30 0.04 7.84 0.01 0.98 0.95 8.83 0.26 0.25 4.5
GUL02 3/24/09 Yes 0.37 7.95 2.34 3 7.52 11.50 0.05 15.40 0.02 0.62 0.56 16.00 0.13 0.13 3.0
GUL07 3/24/09 Yes 0.41 8.10 2.53 3 6.77 11.00 0.05 7.52 0.01 0.62 0.57 8.14 0.12 0.11 3.3
GUL02 4/28/09 Yes 0.33 7.56 2.39 9 8.57 14.50 0.06 14.20 0.02 0.70 0.64 14.90 0.12 0.19 3.7
GUL07 4/28/09 Yes 0.16 7.86 2.72 8 7.93 14.50 0.06 6.39 0.01 0.70 0.64 7.10 0.14 0.20 9.5
GUL02 5/28/09 Yes 0.35 7.80 2.35 5 7.84 16.70 0.05 13.40 0.03 0.56 0.51 14.00 0.12 0.12 6.7
GUL07 5/28/09 Yes 0.16 8.09 2.79 2 7.35 16.40 0.06 5.47 0.02 0.92 0.86 6.41 0.16 0.16 7.3
GUL02 6/25/09 Yes 0.45 7.67 2.35 22 7.72 17.90 0.04 12.30 0.03 0.06 0.02 12.40 0.14 0.12 2.3
GUL07 6/25/09 Yes 0.13 7.95 3.24 5 7.95 19.30 0.05 7.12 0.02 0.11 0.07 7.25 0.16 0.14 4.0  
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Figure 2:  Variation in discharge over time at the two sampling sites.  All samples were collected 

during dry weather conditions (no rain during or within 72 hours prior to sampling). 
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Figure 3:   Variation in Nitrate-N concentrations over time throughout the sampling period at GUL2 

and GUL7.   
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Figure 4:   Variation in Orthophosphate-P concentrations over time throughout the sampling period 

at GUL2 and GUL7.   
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Figure 5:  Variation in total nitrogen concentration over time at the two sampling sites.  The solid red 

line indicates 1 mg/L Basin Plan objective for flowing water.   
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Figure 6:   Variation in total phosphorus concentrations over time throughout the sampling period at 

GUL2 and GUL7.  The solid red line indicates 0.1 mg/L Basin Plan objective for flowing 
water.   
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Figure 7:   Variation in N:P ratio over time throughout the sampling period at GUL2 and GUL7.  

The red line indicates 10:1 Basin Plan objective.   
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Table 2:  Results of the paired t-test performed to compare data collected from GUL02 (upstream) 

and GUL07 (downstream) from May 2005 through present.  Comparisons with positive t-
values and p-values smaller then 0.05 indicate parameters that were significantly higher at 
GUL02 than GUL07.  Comparisons with negative t-values and p-values smaller then 0.05 
indicate parameters that were significantly lower at GUL02 than GUL07.   

 
Parameter t p 
Discharge 1.92 0.06 
Nitrate-N Conc. 11.79 <0.001 
Total N Conc. 12.03 <0.001 
Orthophosphate-P Conc. -1.19 0.24 
Total P Conc. -0.74 0.46 
N:P Ratio 6.95 <0.001 
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Figure 8:  Scatter plots, and regression lines and equations with R2 values for Flow (A), Nitrate-N 
(B), Total Nitrogen (C), Orthophosphate-P (D), Total Phosphorus (E), and Nitrogen/ 
Phosphorus ratio (F) for GUL02 and GUL07 sampling locations.    

 
 
 
Table 3:  Regression analysis summary showing the slope and r2 values.  Negative slopes indicate 

downward trends; r2 values are directly proportional to the percentage of variation in each 
parameter that can be explained by the corresponding regression line.   

 
Nutrient Variable Sample 

Site 
r2 Slope 

Discharge GUL02 0.21 -0.0002 
 GUL07 0.06 -0.0001 
Nitrate  GUL02 0.26 -0.0041 
 GUL07 0.41 -0.0039 
Total N GUL02 0.25 -0.0040 
 GUL07 0.39 -0.0035 
Orthophosphate-P GUL02 0.0001 -0.000002 
 GUL07 0.003 0.00001 
Total-P GUL02 0.15 -0.00010 
 GUL07 0.047 -0.00010 
N:P Ratio GUL02 0.02 -0.0148 
 GUL07 0.11 -0.0181 

 
 
 

F. 
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WATERSHED ACTIVITY IMPLEMENTATION SUMMARY SHEET 
Water Quality Activity 

 
TITLE:  Nutrient Source Identification and Abatement: Guajome Lake 
ID NUMBER: SLR-009 
 
ACTIVITY DESCRIPTION 
The County of San Diego Departments of Public Works (DPW) and Agriculture, Weights, and 
Measures (AWM) continue to collaborate on a project to identify and abate the source(s) of 
elevated nutrient levels entering Guajome Lake. Nitrate concentrations have been observed to 
exceed dry weather action levels at the County’s SLR 04 dry weather monitoring station 
(Hutchison Street at Hidden Lake Lane) since 2002.  This station is upstream of Guajome Lake.  
Guajome Lake is listed as impaired for eutrophication on the 2008 Clean Water Act 303(d) List 
of Water Quality Limited Segments.  Phosphorous is another nutrient potentially contributing to 
the eutrophication problem.  
 
ACTIVITY IMPLEMENTATION FY 2007-08  
The following tasks were completed during FY 2007-08: 
• Perform frequent water quality screenings for nitrate, dissolved oxygen, and other parameters 

at field site SLR 04. 
• Perform additional upstream water quality monitoring and source investigations as 

appropriate to identify potential sources of the elevated nitrate levels. 
• Compilation of an inventory and map of potential nitrate sources in the SLR 04 drainage 

area.  It was determined that there are eight nurseries within the unincorporated area tributary 
to the SLR 04 monitoring station.  

• Compilation of baseline information on BMP implementation and compliance history for 
nurseries within the SLR 04 drainage area.  Of the eight nurseries in this drainage area, three 
have been inspected by the County AWM Department.  Two of the three inspected nurseries 
had one or more violations.  Most violations were related to a failure to maintain adequate 
training records. 

 
ACTIVITY IMPLEMENTATION FY 2008-09 
The following tasks were completed during FY 2008-09: 
• Performed water quality screenings for nitrate, dissolved oxygen, and other parameters at 

SLR 04.  Field water quality activities were conducted on four dates throughout the year. 
• Performed additional upstream water quality monitoring and source investigations as 

appropriate to identify potential sources of the elevated nitrate levels. 
• Conducted targeted inspections to abate potential sources of nitrates.  Six nurseries in the 

SLR 04 drainage area were inspected during FY 2008-09.  One cactus/succulent nursery was 
inspected in late FY 2007-08, but was not inspected in FY 2008-09 because of good 
compliance history and low threat classification.  One nursery went out of business. One 
additional nursery was identified and inspected in September 2009. 

• Education to nursery operations in the activity areas focused on nitrate pollution, nutrient 
assessment, and fertilizer management.  During inspections at identified nurseries, the 
operators were supplied with information and tools to assess and manage fertilizer use at 
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their site.  The UC Cooperative Extension Service document Runoff & Nonpoint Source 
Pollution Self-Assessment was provided to the nurseries.  The Rainbow Creek Nutrient 
Reduction Management Plan is another source of valuable information for nitrate pollution 
prevention that will be referenced as a tool for the operators.  

• Notices of Violations were issued and follow up inspections were conducted whenever non-
compliances were found at the nurseries. During FY 2008-09, excluding paperwork 
violations, only one nursery had best management practice non-compliance See Table 3 
below.  No direct sources of nitrates from the nurseries were identified. 
 

TMDL APPLICABILITY 
This activity is not specifically implemented in compliance with a TMDL 
 
TIME SCHEDULE FOR IMPLEMENTATION 
Table 1. Implementation Schedule  
Planned Tasks FY 07-08 FY 08-09 Status 
Compile an inventory and map of potential nutrient 
sources in the SLR 04 drainage area. X  Complete 

Compile baseline information on BMP implementation 
and compliance history for facilities and other sources 
within the SLR 04 drainage area (for the purposes of 
tracking improvements over time). 

X  Complete 

Perform water quality screenings for nutrients and other 
parameters at SLR 04 X X Ongoing 

Perform additional upstream water quality monitoring 
and source investigations as appropriate to identify 
potential sources of the elevated nutrient levels. 

X X Ongoing 

Conduct targeted inspection activities as necessary to 
abate identified sources of nutrients. X X Complete 

Conduct targeted education activities as necessary to 
abate identified sources of nutrients. X X Complete 

Conduct targeted enforcement activities as necessary to 
abate identified sources of nutrients. X X Complete 

Identify field grown agricultural businesses in drainage 
area   TBD 

Conduct inspections for best management practices, 
education, and enforcement as necessary at field grown 
agricultural businesses 

  TBD 

 
PARTICIPATING WATERSHED COPERMITTEES 
• County of San Diego 

 
OTHER PARTICIPATING ENTITIES 
• None 

 
HIGH PRIORITY WATER QUALITY PROBLEM(S) ADDRESSED 
• Nutrients 
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CONSISTENCY WITH THE COLLECTIVE WATERSHED STRATEGY 
This activity is consistent with the collective watershed strategy in that nutrients are identified as 
a high priority water quality problem in the Mission HSA (HSA 903.11) and this activity is 
aimed at identifying and abating nutrient sources in the watershed.   
 
EFFECTIVENESS ASSESSMENT 
Table 2. Effectiveness Assessment  

Planned Tasks 

Le
ve

l 

Targeted Outcome Assessment 
Measures 

Compile an inventory and map of 
potential nutrient sources in the SLR 
04 drainage area. 

1 Completion Yes 

Compile baseline information on BMP 
implementation and compliance 
history for facilities and other sources 
within the SLR 04 drainage area (for 
the purposes of tracking 
improvements over time). 

1 Completion Yes 

1 4 field screenings / yr at 
SLR 04 

Yes Perform frequent water quality 
screenings for nutrient and other 
parameters at SLR 04 
 

6 Reduction in exceedances 
of dry weather action level 
for nitrates measured at 
SLR 04 by 2012 

To be determined 

1 Inspection of 100% of 
nurseries in the SLR 04 
drainage area by June 
2009 

Yes Conduct targeted inspection activities 
as necessary to abate identified 
sources of nutrients. 

3 Reduction in nursery BMP 
violations observed during 
nursery inspections in the 
SLR 04 drainage area by 
2010 

BMP compliance 
improved at all 
nurseries except one. 
Only one BMP violation 
was documented in FY 
2008-09.   

Conduct targeted education activities 
as necessary to abate identified 
sources of nutrients 

2 Improvement in Stormwater 
Knowledge Assessments 
(SKA) scores administered 
to nursery staff in the SLR 
04 drainage area by 2012 

Baseline SKA scores 
have been recorded for 
all nurseries.  All 
nurseries with multiple 
scores have either 
improved or remained 
the same. 
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Table 3.  

Facility Name 
Inspection 

Date 
# of BMP* 
Violations SKA Score   

Reduced # of BMP 
Violations Over Time 

Improved SKA Score Over 
Time 

Booman Floral #2 6/25/2009 0 9   Yes N/A 
  1/8/2007 0 N/A       
  10/6/2004 0 N/A       
  4/8/2004 1 N/A       
Booman Floral #3 6/25/2009 0 9   None N/A 
  1/8/2007 0 N/A       
C & J Cactus Nursery #1 4/18/2008 0 10   Yes N/A 
  9/5/2006 1 N/A       
Exotica Rare Fruit 6/30/2009 0 9   None N/A 
  4/23/2007 0 N/A       
  1/6/2006 0 N/A       
Joanie's Greenhouse 9/3/2008 0 8   Yes Yes 
  6/12/2008 1 7       
Pacific Verde Nursery Inc 5/27/2009 1 5   No N/A 
  1/15/2008 1 N/A       
Parker Greenhouse 7/29/2009 OOB     N/A N/A 
  6/26/2009 0 7   None Same 
  6/25/2008 0 7       
Sphaeroid Institute  8/13/2008 0 7   None N/A 
Weeks Xeroic Succulent 
Gardens 9/29/2009 0 5   N/A N/A 
*Does not include paperwork violations. 
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Introduction 
 
The San Diego County Department of Public Works, Watershed Protection Program developed a 
monitoring program to assess the contribution of urban runoff to the eutrophication of Guajome Lake.  The 
2007 Clean Water Act Section 303(d) list identified that beneficial uses of Guajome Lake are impaired due 
to eutrophication.  On January 7, 2005 a joint reconnaissance of the Guajome Lake area was conducted with 
The City of Oceanside, the County Department of Agriculture, Weights, & Measures, County Department 
of Parks and Recreation, and the Watershed Protection Program. All drainages into and out of Guajome 
Lake were characterized and it was concluded that only the flows from the northern subbasin enter the lake. 
From February through April 2005, 7 locations in the northern subbasin were monitored and two of those 
were selected as long term monitoring sites.  They included the East Channel Creek at Hutchinson St. and 
Hidden Lake Lane (GUL02) and the East Channel Creek at Hitching Post Drive (GUL07).   GUL02 is 
located in the middle of the subbasin and is co-located with the dry weather monitoring site SLR04.  
GUL07 is located in the East Channel Creek and represents the bottom of the drainage.  The 2005 
preliminary monitoring of the East Channel Creek indicated that nutrients do enter Guajome Lake and may 
contribute to the existing eutrophic conditions.  Data collected from the two sites of the East Channel Creek 
during fiscal year 2005/2006 indicate that concentrations of nutrients continue to enter the Guajome Lake. 
Preliminary investigations into land uses have identified potential sources to include residential, 
commercial nurseries, commercial horse facilities, and residential horse facilities.  Further monitoring and 
investigation of potential sources continued through fiscal year 2008/2009.   
 
Additional background information and a description of hydrologic setting are provided in the 2004-2005, 
2005-2006 and 2006-2007 WURMP Annual Reports. 
 
Figure 1. Guajome Lake Sample Location Map. 
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Methods 
 
During the Fiscal Year 2008-2009, monitoring continued at the two long term sites (GUL02 and GUL07).  
Sampling was conducted monthly.  All samples were collected during dry weather conditions (no 
precipitation greater than 0.1 inches within 72 hours prior to sampling). Flow, pH, conductivity, turbidity, 
dissolved oxygen and temperature were measured in the field while grab samples were sent to the analytical 
laboratory to determine concentrations of orthophosphate as P, total phosphorus, nitrate as N,  nitrite as N, 
ammonia, total Kjeldahl nitrogen, organic nitrogen and total suspended solids.  
 
For the purpose of visual comparison, all data (beginning in May 2005) were grouped by collection site and 
date.  They were then represented graphically to show variation over time in nitrate-N, orthophosphate-P, 
total nitrogen and total phosphorus concentrations.  The same procedure was applied to discharge and N:P 
ratio data.   Linear regression analysis was then implemented to determine if significant trends exist in 
nutrient concentrations and the N:P ratio over time at the two sampling locations.  A paired t-test was used 
to compare mean nutrient concentrations, discharge rates and the N:P ratio between the two locations while 
accounting for the variability in data due to the sampling date. 
 
Results 
 
All data collected during FY 2008-2009 are summarized in Table 1.  Figures 2 through 7 show variation in 
discharge and nutrient concentrations at GUL02 and GUL07 over time. Generally, estimated discharge at 
both sites tended to remain below 1 ft3/s (Fig. 2).  An exceptionally high discharge occurred on 2/28/2008 at 
GUL07 (Table 1).  Orhthophosphate concentration at both GUL07 and GUL02 downstream also increased 
on that date (Fig. 4) and a smaller peak was observed for nitrate-N (Fig. 3), total nitrogen (Fig. 5) and total 
phosphorus (Fig. 6).  Unfortunately no samples were collected in the preceding months (Oct-Jan) due to 
wildfires.   There was also a marked increase in Orthophosphate-P concentrations at both locations on two 
sampling occasions in November 2008 and February 2009 (Fig. 4).  As shown in Figures 5 and 6, the Basin 
Plan objectives for Total Nitrogen and Total Phosphorus were exceeded at both sampling sites on all 
sampling dates since the initiation of this project in May, 2005.  With the exception of one sampling 
occasion, the N:P ratio also remained above the 1:10 Basin Plan objective throughout the sampling period 
(Fig. 7).    
 
The paired t-test analysis results are shown in Table 2.  Overall, Nitrate-N, Total Nitrogen concentrations 
and the N:P ratio were significantly higher at GUL02 than at GUL07.  This, however, was not true for the 
Orthophosphate-P and Total P concentrations.  This may indicate that nutrient assimilation may be taking 
place for the nitrogen but not for the phosphorus species between the two sampling sites.  
 
The results of regression analysis are presented in Figure 8 and Table 3.  There was a significant decreasing 
trend over time for both Nitrate-N and Total Nitrogen concentrations at both sampling locations (Fig. 8B 
and C; Table 3).  No such trends were observed for Orthophosphate-P (Fig. 8D; Table 3).  A negative trend 
also occurred for the Total Phosphorus at GUL02 but not at GUL07 downstream (Fig. 8E; Table 3) and 
there was a negative trend for the N:P ratio at GUL07 but not at GUL02 (Fig. 8F; Table 3). 
 
Conclusions 
 
Generally, the data collected at the two sites along the East Channel Creek indicate that nutrients do in fact 
enter Guajome Lake and may contribute to the existing eutrophic conditions. There is, however, evidence of 
some assimilation of nitrogen as water flows downstream from GUL02 toward GUL07 that results in a 
significantly lower N:P ratio and lower Nitrate-N and Total N concentrations at GUL07.  Additionally, a 
decreasing trend over time in Nitrate-N and Total Nitrogen concentrations has been observed at both 
sampling locations.  No such trend was observed for the Orthophosphate-P concentration but the N:P ratio 
showed a decreasing trend at GUL07 and there is a decreasing trend in the Total-P concentration at GUL02.  
Preliminary investigations into land uses have identified potential phosphorus and nitrogen sources to 
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include residential areas, commercial nurseries, commercial horse facilities, and residential horse facilities.  
Further monitoring and investigation of potential sources will continue. 
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Table 1.  A summary of results from the Guajome Lake 2008/ 2009 Fiscal Year monitoring study.   
Si

te
 ID

D
at

e

Fl
ow

 O
bs

er
ve

d

D
is

ch
ar

ge
 (c

fs
)

pH E
le

ct
ri

ca
l 

C
on

du
ct

iv
ity

 
(m

S/
cm

)

T
ur

bi
di

ty
 

(N
T

U
)

D
is

so
lv

ed
 

O
xy

ge
n 

(m
g/

L
)

T
em

pe
ra

tu
re

 
(o

C
)

A
m

m
on

ia
 a

s N
 

(m
g/

L
)

N
itr

at
e 

as
 N

 
(m

g/
L

)

N
itr

ite
 a

s N
 

(m
g/

L
)

T
ot

al
 K

je
ld

ah
l 

N
itr

og
en

 (m
g/

L
)

O
rg

an
ic

 
N

itr
og

en
 (m

g/
L

)

T
ot

al
 N

itr
og

en
 

(m
g/

L
)

O
rt

ho
ph

os
ph

at
e 

as
 P

 (m
g/

L
)

T
ot

al
 

Ph
os

ph
or

us
 

(m
g/

L
) 

T
ot

al
 

Su
sp

en
de

d 
So

lid
s (

m
g/

L
) 

GUL02 7/14/08 Yes 0.38 7.62 2.20 8 7.34 20.10 0.04 13.40 0.03 0.67 0.63 14.10 0.15 0.15 4.9
GUL07 7/14/08 Yes 0.12 7.92 2.77 13 7.97 22.50 0.05 4.69 0.01 0.78 0.73 5.48 0.18 0.21 16.1
GUL02 8/19/08 Yes 0.34 7.70 2.22 10 7.29 19.40 0.05 12.80 0.01 0.56 0.45 13.30 0.16 0.20 6.4
GUL07 8/19/08 Yes 0.08 8.14 2.93 4 8.35 20.80 0.08 7.76 0.01 0.59 0.42 8.27 0.19 0.21 6.0
GUL02 9/16/08 Yes 0.21 7.59 2.31 11 7.86 18.50 0.04 13.00 0.02 0.53 0.49 13.50 0.16 0.16 11.0
GUL07 9/16/08 Yes 0.14 8.12 2.78 9 8.21 18.50 0.04 7.39 0.01 0.64 0.60 8.04 0.17 0.18 16.4
GUL02 10/27/08 Yes 0.22 7.69 2.30 7 9.04 13.20 0.08 15.40 0.02 0.56 0.48 16.00 0.60 0.62 6.3
GUL07 10/27/08 Yes 0.04 8.13 3.02 5 9.99 12.40 0.09 9.32 0.01 0.59 0.50 9.91 0.61 0.64 2.1
GUL02 11/24/08 Yes 0.31 7.86 2.37 3 8.83 13.00 0.04 15.50 0.02 0.73 0.69 16.20 0.08 0.12 6.5
GUL07 11/24/08 Yes 0.22 8.17 2.78 2 9.47 12.90 0.04 7.40 0.01 0.62 0.58 8.02 0.12 0.13 6.4
GUL02 12/30/08 Yes 0.35 7.89 2.43 7 7.50 10.00 0.05 15.60 0.02 0.67 0.62 16.30 0.35 0.20 2.6
GUL07 12/30/08 Yes 0.38 7.96 2.40 1 7.31 9.70 0.05 7.13 0.01 1.07 1.02 8.21 0.63 0.44 0.8
GUL02 1/21/09 Yes 0.30 7.86 2.44 3 8.60 13.30 0.04 16.50 0.03 0.76 0.71 17.30 0.13 0.14 5.0
GUL07 1/21/09 Yes 0.30 7.99 2.68 2 7.31 13.10 0.11 8.25 0.01 0.53 0.43 8.80 0.16 0.18 1.8
GUL02 2/26/09 Yes 0.40 7.86 2.32 8 8.08 12.50 0.04 14.40 0.02 0.87 0.83 15.30 0.23 0.23 5.9
GUL07 2/26/09 Yes 0.43 8.02 2.34 2 8.45 12.30 0.04 7.84 0.01 0.98 0.95 8.83 0.26 0.25 4.5
GUL02 3/24/09 Yes 0.37 7.95 2.34 3 7.52 11.50 0.05 15.40 0.02 0.62 0.56 16.00 0.13 0.13 3.0
GUL07 3/24/09 Yes 0.41 8.10 2.53 3 6.77 11.00 0.05 7.52 0.01 0.62 0.57 8.14 0.12 0.11 3.3
GUL02 4/28/09 Yes 0.33 7.56 2.39 9 8.57 14.50 0.06 14.20 0.02 0.70 0.64 14.90 0.12 0.19 3.7
GUL07 4/28/09 Yes 0.16 7.86 2.72 8 7.93 14.50 0.06 6.39 0.01 0.70 0.64 7.10 0.14 0.20 9.5
GUL02 5/28/09 Yes 0.35 7.80 2.35 5 7.84 16.70 0.05 13.40 0.03 0.56 0.51 14.00 0.12 0.12 6.7
GUL07 5/28/09 Yes 0.16 8.09 2.79 2 7.35 16.40 0.06 5.47 0.02 0.92 0.86 6.41 0.16 0.16 7.3
GUL02 6/25/09 Yes 0.45 7.67 2.35 22 7.72 17.90 0.04 12.30 0.03 0.06 0.02 12.40 0.14 0.12 2.3
GUL07 6/25/09 Yes 0.13 7.95 3.24 5 7.95 19.30 0.05 7.12 0.02 0.11 0.07 7.25 0.16 0.14 4.0  
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Figure 2:  Variation in discharge over time at the two sampling sites.  All samples were collected 

during dry weather conditions (no rain during or within 72 hours prior to sampling). 
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Figure 3:   Variation in Nitrate-N concentrations over time throughout the sampling period at GUL2 
and GUL7.   
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Figure 4:   Variation in Orthophosphate-P concentrations over time throughout the sampling period 

at GUL2 and GUL7.   
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Figure 5:  Variation in total nitrogen concentration over time at the two sampling sites.  The solid red 

line indicates 1 mg/L Basin Plan objective for flowing water.   
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Figure 6:   Variation in total phosphorus concentrations over time throughout the sampling period at 

GUL2 and GUL7.  The solid red line indicates 0.1 mg/L Basin Plan objective for flowing 
water.   
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Figure 7:   Variation in N:P ratio over time throughout the sampling period at GUL2 and GUL7.  

The red line indicates 10:1 Basin Plan objective.   
 
 
 
Table 2:  Results of the paired t-test performed to compare data collected from GUL02 (upstream) 

and GUL07 (downstream) from May 2005 through present.  Comparisons with positive t-
values and p-values smaller then 0.05 indicate parameters that were significantly higher at 
GUL02 than GUL07.  Comparisons with negative t-values and p-values smaller then 0.05 
indicate parameters that were significantly lower at GUL02 than GUL07.   

 
Parameter t p 
Discharge 1.92 0.06 
Nitrate-N Conc. 11.79 <0.001 
Total N Conc. 12.03 <0.001 
Orthophosphate-P Conc. -1.19 0.24 
Total P Conc. -0.74 0.46 
N:P Ratio 6.95 <0.001 
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Figure 8:  Scatter plots, and regression lines and equations with R2 values for Flow (A), Nitrate-N 
(B), Total Nitrogen (C), Orthophosphate-P (D), Total Phosphorus (E), and Nitrogen/ 
Phosphorus ratio (F) for GUL02 and GUL07 sampling locations.    

 
 
 
Table 3:  Regression analysis summary showing the slope and r2 values.  Negative slopes indicate 

downward trends; r2 values are directly proportional to the percentage of variation in each 
parameter that can be explained by the corresponding regression line.   

 
Nutrient Variable Sample 

Site 
r2 Slope 

Discharge GUL02 0.21 -0.0002 
 GUL07 0.06 -0.0001 
Nitrate  GUL02 0.26 -0.0041 
 GUL07 0.41 -0.0039 
Total N GUL02 0.25 -0.0040 
 GUL07 0.39 -0.0035 
Orthophosphate-P GUL02 0.0001 -0.000002 
 GUL07 0.003 0.00001 
Total-P GUL02 0.15 -0.00010 
 GUL07 0.047 -0.00010 
N:P Ratio GUL02 0.02 -0.0148 
 GUL07 0.11 -0.0181 

 
 
 

F. 
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WATERSHED ACTIVITY IMPLEMENTATION SUMMARY SHEET  
Water Quality/Monitoring Activity 

 
TITLE:   Lower San Luis Rey Source Identification Project 
ID NUMBER:  SLR-010 
 
ACTIVITY IMPLEMENTATION 
The main objectives of this project are to: 

• Identify point and non-point sources of bacteria contamination in the Lower San Luis 
Rey River and at the river mouth during dry and wet seasons. 

• Estimate the bacterial loading from tributaries and along the main stem of the San Luis 
Rey River during dry and wet seasons. 

• Recommend Best Management Practices (BMPs) to reduce and/or eliminate bacterial 
sources. 

 
ACTIVITY IMPLEMENTATION FY 2007-08 
Implementation of this project began in FY 2007-08 with the City being awarded a Proposition 
50 Clean Beaches Initiative Grant from the State Water Resources Control Board (SWRCB) to 
identify the potential sources of bacteria in the Lower San Luis Rey River.  The City then sought 
out a diverse group of experts in bacteria source tracking, Copermittees, and non-profit groups to 
create a Technical Advisory Committee (TAC) to guide the project.  The first TAC meeting was 
held on November 1, 2007 and included representatives from the Cities of Oceanside and Vista, 
the County’s Department of Environmental Health and Watershed Protection Program, the 
Regional Water Quality Control Board (RWQCB), and CoastKeeper.   
 
A Request for Proposals (RFP) was sent out on November 8, 2007 to solicit proposals from 
interested and experienced consultants.  Proposals were due to the City by December 4th and a 
subcommittee of the TAC reviewed the proposals on December 7, 2007.  MACTEC Engineering 
and Consulting, Inc. was awarded the contract.  Oceanside City Council approved the contract 
with MACTEC on February 20, 2008.   
 
A TAC meeting was held on February 4, 2008 where the MACTEC project team presented the 
proposed project approach.  The approach was discussed and the TAC made recommendations to 
be included in the Monitoring Plan and QAPP.  The Monitoring Plan and QAPP were submitted 
to the SWRCB for approval on April 28, 2008.  The SWRCB and the Moss Landing QA 
Research Group reviewed the Monitoring Plan and QAPP and the final version of the documents 
were approved by the SWRCB on June 19, 2008. 
 
The first dry season monitoring event took place on June 18 and 19, 2008. Dr. Rachel Noble 
traveled to San Diego to prepare for the first event with the project team and participate both 
days of monitoring. The project team collected bacteria samples and flow measurements at six 
monitoring locations in the Lower San Luis Rey River. The bacteria samples were analyzed for 
fecal indicator bacteria and the remaining sample volume was filtered and frozen for molecular 
analysis.  The river mouth was not sampled, as planned, due to construction of the Pacific Street 
Bridge.   
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ACTIVITY IMPLEMENTATION FY 2008-09 
The second dry season event took place in FY 2008-09 on July 23 and 24, 2008.  The project 
team collected bacteria samples and flow measurements at five of six monitoring locations in the 
Lower San Luis Rey River.  As part of the Visual Observation Program, observations were 
conducted July 23 and 24, 2008 within the Lower San Luis Rey River and upstream in the 
drainage basin to identify possible sources of bacteria.  The river mouth was again not sampled, 
due to construction of the Pacific Street Bridge. 
 
Based on the fecal indicator bacteria (FIB) results of the first two dry weather monitoring events, 
four of six project sampling sites (Murray Bridge, Douglas Bridge, Pilgrim Creek, and Sleeping 
Indian) were selected for additional genetic molecular analysis.  Two were river sites and two 
were tributaries.  Genetic molecular analysis was conducted on samples collected at these sites 
during days 1 and 2 of the June 2008 event.  There were no FIB exceedances of standards during 
the July 2008 event and, therefore, none of those sites were chosen for additional analysis per the 
QAPP and Monitoring Plan. 
 
On December 19, 2008, the SWRCB issued a Budget Letter that suspended all projects including 
the Lower San Luis Rey Source Identification Project.  All work on the Visual Observation 
Program and all planned wet and dry weather events were stopped.  The work completed after 
this notice was primarily to assess the status of various elements of the project, including 
laboratory work and the effect of the stop work notice on genetic analysis.  In addition, the 
potential for American Relief and Recovery Act (ARRA) funds was assessed and answers to the 
survey were researched and submitted on March 13, 2009.  On April 6, 2009, The City of 
Oceanside received a conditional approval letter that the project was eligible for funding from 
the ARRA. Unfortunately on April 7, 2009 the City of Oceanside received a letter saying that 
new guidance from the EPA regarding “shovel ready” projects indicated our project was no 
longer eligible for the ARRA funding.  
 
With more time passing, the City of Oceanside requested an assessment from MACTEC of the 
molecular sample holding times for samples not yet analyzed and a summary from our 
contractors of what and where data that had been analyzed is located.  Unfortunately, samples for 
two of the three types of genetic analyses had expired and are therefore no longer available for 
use to the program.  Samples were analyzed for Enterovirus A by Dr. Jed Furman’s laboratory at 
the University of Southern California.  Enterovirus A was not detected in any of the samples.  
 
The monthly joint monitoring program conducted by the City of Oceanside and the County of 
San Diego continued as modified for the Grant project until June of 2009.  For FY 2009-10 (or 
the project is restarted), the City and County agreed to continue the monitoring program, but the 
City brought the monitoring in-house to the San Luis Rey Wastewater Treatment Plan 
Laboratory.  The same field procedures were followed, but the reporting limits changed to above 
SWAMP recommendations.  This change is not expected to effect results, as bacteria levels are 
usually at or above these reporting limits. 
 
The City and MACTEC are prepared to restart the project as soon as approval is received from 
the State Board. 
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TMDL APPLICABILITY 
This activity is planned for future implementation of the recently adopted TMDL for Indicator 
Bacteria, Project 1 – Beaches and Creeks in the San Diego Region. 
 
TIME SCHEDULE FOR IMPLEMENTATION 
Due to the stop work notice issued in December of 2008, the schedule for 
implementation/completion is uncertain.  Monitoring was originally scheduled to be completed 
by October 1, 2009 with the Final Project Report due to the SWRCB on February 1, 2010.  Once 
funding is secured again, a schedule will have to be created taking into account the loss of the 
genetic samples and the need for another wet and dry monitoring season. 
 
PARTICIPATING WATERSHED COPERMITTEES  
• City of Oceanside 
• City of Vista 
• County of San Diego 
 
OTHER PARTICIPATING ENTITIES 
• MACTEC Engineering and Consulting, Inc. 
• Technical Advisory Committee includes representatives from: 

• RWQCB 
• CoastKeeper 

 
HIGH PRIORITY WATER QUALITY PROBLEM(S) ADDRESSED 
• Bacteria 
 
CONSISTENCY WITH THE COLLECTIVE WATERSHED STRATEGY 
Because the sources of bacterial contamination in the Lower San Luis Rey River are not 
adequately characterized, characterization in the form of a source identification study is 
consistence with the collective watershed strategy. Once the sources have been better 
characterized, the City will move forward with developing and implementing BMPs to reduce 
and eliminate the bacterial source to the maximum extent practicable. 
 
EFFECTIVENESS ASSESSMENT 
The outcome of this project is the identification of bacterial sources contributing to water quality 
impairments in addition to the development of a list of potential BMPs for these sources.  It is 
anticipated that the implementation of BMPs, which will be separate, future activities, will lead 
to Level 4, 5, and 6 effectiveness assessment outcomes. 
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WATERSHED ACTIVITY IMPLEMENTATION SUMMARY SHEET 
Watershed Education Activity 

 
 
TITLE:  LID and Watershed Planning Education for Community 

Planning and Sponsor Groups 
ID NUMBER: SLR-011 
 
ACTIVITY DESCRIPTION 
This activity involves educating local planning and sponsor groups throughout the 
unincorporated County on low impact development (LID) and watershed planning principles, 
practices, and requirements.  These groups act in an advisory capacity to local decision makers 
on a variety of issues, primarily discretionary planning projects.  Because their input is valuable 
to the discretionary process, it is important that they have a strong understanding of regulations 
and guidelines that may affect the way watersheds are developed. Ultimately, the 
recommendations of local planning and sponsor groups have some influence over whether, and 
under what conditions, development projects are approved. LID and watershed planning 
education will aid local planning and sponsor groups in making informed recommendations on 
aspects of development projects that would affect watershed water quality. 
 
During training, members of the planning or sponsor groups are provided with copies of the LID 
Handbook, including Management Strategies, the Appendices, and the Literary Guide. Advisory 
groups and audience members who wish to participate are given a pre- and post-survey to assess 
their general knowledge of watershed planning and LID both before and after the presentation. 
The training sessions average fifty minutes depending upon the amount and type of questions 
that are asked during the presentation. 
 
Local planning groups within the San  Luis Rey River Watershed include:  

• Bonsall 
• Fallbrook   
• Hidden Meadows   
• Julian 

• Pala-Pauma   
• Twin Oaks 
• Valley Center 

 
ACTIVITY IMPLEMENTATION FY 07-08 
This education program was successfully developed during the spring of FY 2007-08, on 
schedule.  The program consists of a PowerPoint presentation with a specific focus on the 
watershed(s) within which the community lies. County staff began conducting presentations to 
planning and sponsor groups in the San Luis Rey River Watershed during FY 2007-08, 
beginning with the Hidden Meadows Sponsor Group in the North County Metro Area.  
 

Community Group Presentation Date No. of Attendees Surveys Completed 
Hidden Meadows 6/26/08 13 11 
Total  13 11 
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ACTIVITY IMPLEMENTATION FY 08-09 
As documented in the table below, presentations were delivered to 6 planning and sponsor 
groups in the San  Luis Rey River Watershed, which included 151 attendees. A total of 45 pre- 
and post- surveys were completed by the groups. 
 

Community Group Presentation Date No. of Attendees Surveys Completed 
Bonsall 10/7/08   11 5 
Fallbrook 8/18/08 43 10 
Julian 1/12/09 10 9 
Pala-Pauma 5/5/09 7 0 
Twin Oaks 7/16/08 19 12 
Valley Center 9/8/08 61 9 
Total  151 45 
 
TMDL APPLICABILITY 
This activity was not specifically implemented in compliance with a TMDL. 
 
TIME SCHEDULE FOR IMPLEMENTATION 
This activity was completed during FY 2008-09.  There is currently no further activity planned 
for future years.   
 
PARTICIPATING WATERSHED COPERMITTEES  

• County of San Diego 
 
OTHER PARTICIPATING ENTITIES 

• None 
 
HIGH PRIORITY WATER QUALITY PROBLEM(S) ADDRESSED 

• Bacteria 
• Nutrients 

 
CONSISTENCY WITH THE COLLECTIVE WATERSHED STRATEGY 
New development has been identified as having potentially significant impacts on watershed 
health.  As such, this activity is consistent with the collective watershed strategy. 
 
EFFECTIVENESS MEASUREMENTS 
Activity effectiveness was assessed by tracking the number of presentations conducted, the 
number of participants in attendance, and the number and type of materials distributed (Level 1 
Outcomes).  Furthermore, attendees were asked to complete pre- and post- survey forms, which 
consisted of five multiple choice questions and one open answer section which asks the 
participant to provide information on drainage within the community planning area.  Survey 
results were calculated to measures changes in attendee knowledge regarding watershed planning 
and LID principles (Level 2 Outcome).   
 
The table below summarizes results from the seven surveys administered to groups in the San 
Luis Rey River Watershed.  Improvements on the post- survey ranged from a 13.33% increase to 
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a 26.67% increase.  This represents a demonstrable increase in knowledge among the target 
audience.  
 
Community Group  

 
Total  

Attendees 
# of 

Surveys 
Given 

Pre-survey 
% correct 

Post-survey 
% correct 

% 
Increase 

Bonsall  11 5 68% 92% 24% 
Fallbrook 43 10 40% 56.36% 16.36% 
Hidden Meadows 13 11 69.09% 67.27% -1.82%1 
Julian 10 9 71.11% 84.44% 13.33% 
Pala-Pauma 7 0 N/A N/A No Survey 
Twin Oaks 19 12 60% 84.44% 24.44% 
Valley Center 61 9 62.22% 88.89% 26.67% 
 

                                                 
1 Effectiveness of the Hidden Meadows Sponsor Group result was reported in the 07-08 Annual Report.  Because 
one question on the survey was found to be confusing to participants, the question was rephrased for subsequent 
presentations.  Results have since shown an increase in knowledge between the post- and pre- surveys.  
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WATERSHED ACTIVITY IMPLEMENTATION SUMMARY SHEET 
Water Quality Activity 

 
TITLE:   Land Acquisitions 
ID NUMBER: SLR-012 
 
ACTIVITY DESCRIPTION 
The San Diego County Board of Supervisors approved the Multiple Species Conservation 
Program (MSCP) in 1997 as an integral part of the County’s efforts to protect parks and open 
space.  The goal of the MSCP (a 50-year program) is to maintain and enhance biological 
diversity in the region and maintain viable populations of endangered, threatened, and key 
sensitive species and their habitats. Land acquisition also provides a significant water quality 
benefit for the watersheds in which it occurs.  MSCP acquisition precludes development from 
occurring and allows land to retain its natural perviousness.  
 
The MSCP is a cooperative effort among the County and other local jurisdictions and the U.S. 
Fish and Wildlife Service and the California Department of Fish and Game (the Wildlife 
Agencies).  These public partners work with various private landowners, conservation groups, 
community planning groups, developers, and other stakeholders. The County of San Diego has 
adopted an MSCP for the southwestern portion of the County.  MSCP plans for the Northern and 
Eastern portion of the County are in the planning stages.  It is expected that the Northern Subarea 
Plan may be approved during the lifetime of the current stormwater permit.  While the northern 
and eastern plans have yet to be approved by the County of San Diego, lands have been and will 
continue to be acquired from willing sellers. 
 
ACTIVITY IMPLEMENTATION FY 2007-08  
During the FY 2007-08 reporting period the County of San Diego purchased 142.9 acres of 
property located in the San Luis Rey River Watershed. 

ACTIVITY IMPLEMENTATION FY 2008-09  
During the FY 2008-09 reporting period the County of San Diego purchased 77.73 acres of 
property located in the San Luis Rey River Watershed.  The current acquisitions are shown in the 
table below. 

Property Acres Date Watershed ID APN(s) 

Pala-TET Wilderness Gardens 19.24 8/20/2008 903.21 110-190-15 

Lauderbaugh Mt. Olympus 37.80 12/2/2008 903.21 109-080-12 

Knollwood TET dedication 20.69 6/30/2009 903.13 185-240-18 

TOTAL 77.73    
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TMDL APPLICABILITY 
While it may be supportive of TMDL goals, this activity is not specifically implemented as part 
of a TMDL compliance program. 
 
TIME SCHEDULE FOR IMPLEMENTATION 
The County of San Diego acquires land on an ongoing basis from willing sellers. 
 
PARTICIPATING WATERSHED COPERMITTEES  

• County of San Diego 
 
OTHER PARTICIPATING ENTITIES 

• U.S. Fish and Wildlife Service 
• California Department of Fish and Game 
• Private land owners 
• Conservation groups 
• Community planning groups 
• Developers 

 
HIGH PRIORITY WATER QUALITY PROBLEM(S) ADDRESSED 

• Bacteria 
• Nutrients 

 
CONSISTENCY WITH THE COLLECTIVE WATERSHED STRATEGY 
Land acquisition is consistent with the collective watershed strategy in that is averts 
development, thereby eliminating the possibility of future sources in need of abatement or future 
pollution loads in need of reduction. 
 
EFFECTIVENESS ASSESSMENT 
During the FY 2007-08 reporting period the County of San Diego acquired 142.9 acres in the 
San Luis Rey River Watershed Area. During the FY 2008-09 reporting period the County of San 
Diego acquired 77.73 acres in the San Luis Rey River Watershed Area. This land acquisition will 
provide a significant water quality benefit, preclude development from occurring, and allow land 
to retain its natural perviousness. 
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WATERSHED ACTIVITY IMPLEMENTATION SUMMARY SHEET 
Water Quality Activity 

 
TITLE:   Harbor Boat Wash Security Camera 
ID NUMBER:  SLR-013 
 
ACTIVITY DESCRIPTION 
Oceanside Harbor offers the use of a boat launch ramp free of charge, as well as free use of a 
boat wash area and a recreation vehicle (RV) sewage dump station.   Runoff from the boat wash 
area drains through the storm drain system and flows to the harbor a short distance away.  This 
storm drain has had historical bacterial exceedances possibly due to improper use of the dump 
station, illegal dumping, and/or regrowth in the storm drain itself.   
 
To address illegal dumping/illegal use of the sewage dump station and boat wash area, a security 
camera was installed.  The intent of the camera was to use it in coordination with public 
notification of improper use.  Once a report of illegal use was filed, the City of Oceanside 
Department of Harbor and Beaches, Harbor Police, or the Clean Water Program would be able to 
reference the historical footage and view a license plate number to pursue possible enforcement 
actions.  The digital video is stored for two weeks before being overwritten.   
 
ACTIVITY IMPLEMENTATION FY 2008-09 
During the 2008-09 fiscal year, the City of Oceanside Beaches and Harbors Department installed 
a camera to view the boat wash and RV dump stations at Oceanside Harbor.  The camera was 
installed on the storage facility next to the boat wash.  Harbor Police, Harbor Maintenance, and 
Harbor Administration have access to all of the cameras around the Harbor.  In addition, access 
to live and recorded views from the boat wash camera was installed on the desktop of Clean 
Water Program personnel. 
 
TMDL APPLICABILITY 
N/A 
 
TIME SCHEDULE FOR IMPLEMENTATION 
Installation occurred in October 2008.  Maintenance of the cameras is ongoing.   
 
PARTICIPATING WATERSHED COPERMITTEES  
N/A 
 
OTHER PARTICIPATING ENTITIES 
N/A 
 
HIGH PRIORITY WATER QUALITY PROBLEM(S) ADDRESSED 
• Bacteria 
 
CONSISTENCY WITH THE COLLECTIVE WATERSHED STRATEGY 
The source of the bacteria has been characterized.  The City is moving forward with 
implementing several pilot programs, including the surveillance camera, to determine the BMP, 
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or combination of BMPs, that will be most effective in reducing bacterial exceedances from this 
outfall. 
 
EFFECTIVENESS MEASUREMENTS 
In 2008-09, no reports of potential misuse of the boat wash area were reported to the Clean 
Water Program.  The Harbor Police did attempt to use the video from the cameras for a few of 
their illegal dumping reports, but the quality of the picture was not clear enough to be helpful. 
 
In using the camera the first year, it has been assessed that the quality of the video from the 
camera is not sufficient to create enforcement actions.  The cameras used in the Harbor utilize an 
older technology that cannot pan and do not have the resolution to zoom in for details such as 
license plate numbers.  Additionally, insufficient lighting at night reduces the use of the cameras.  
A quote for upgrading the camera has been requested and funding sources for the camera are 
being researched. 
 
Additional signage to make boat wash and dump station users aware of the camera and the 
appropriate number to call to report potential illegal discharges has been discussed as well.  It is 
anticipated that the signage may deter some illegal use/dumping at this site.   
 
Unfortunately, an assessment of the current camera has shown that the camera has not been 
effective at changing behavior or enabling enforcement actions and thus reducing spills at this 
site.  It had been anticipated that for those offenders that misused the area, enforcement actions 
would have changed their behavior as many visitors to the Harbor use the area frequently.   
 
If the camera is updated and/or signage is installed in the 2009-10 fiscal year, effectiveness of 
the camera may increase.  With reduced illegal dumping of sewage, bacteria levels should lessen 
and the treatment BMP installed at the wash area will be more effective at removing the lower 
levels of bacteria that are either naturally occurring or from small accidental spills. 
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WATERSHED ACTIVITY IMPLEMENTATION SUMMARY SHEET 
Water Quality Activity 

 
TITLE:   Harbor Boat Wash Coin Operated Water Dispenser 
ID NUMBER:  SLR-014 
 
ACTIVITY DESCRIPTION 
Oceanside Harbor offers the use of a boat launch ramp free of charge, as well as free use of a 
boat wash area and a recreation vehicle (RV) sewage dump station.  Runoff from the boat wash 
area drains through the storm drain system and flows to the harbor a short distance away.  This 
storm drain has had historical bacterial exceedances possibly due to improper use of the dump 
station and/or regrowth in the storm drain itself.  Several bacteria reduction pilot projects have 
been implemented in the past four years to reduce not only bacteria, but also oil and grease and 
sediment from flowing to the harbor.  During the most recent pilot project, the installation and 
operation of a modular wetland to treat boat wash runoff, excessive use of the free water 
provided at the boat wash was observed.  Not only are summer, high-use flows greater than what 
the installed BMP can handle to effectively treat the runoff, but with an impending drought, 
water conservation efforts are not being enforced. 
 
To address water quality and water conservation needs, the City of Oceanside’s Department of 
Harbor and Beaches is investigating the installation of coin-operated machines that dispense 
water for use at the wash area.  It is anticipated that this will encourage users to use the water 
they are paying for more wisely and reduce the amount of water wasted. This will, in turn, 
reduce the amount of water flowing into the harbor which is expected to reduce the bacterial 
loading at this site. 
 
ACTIVITY IMPLEMENTATION FY 2008-09 
The Department of Harbor and Beaches and the Clean Water Program investigated options for 
coin-operated machines.  A few out-of-state vendors were found, but the City will continue to 
research more cost-efficient and local options with implementation still planned for FY 2009-10. 
 
TMDL APPLICABILITY 
N/A 
 
TIME SCHEDULE FOR IMPLEMENTATION 
Installation is tentatively expected in FY 09-10. 
 
PARTICIPATING WATERSHED COPERMITTEES  
N/A 
 
OTHER PARTICIPATING ENTITIES 
N/A 
 
HIGH PRIORITY WATER QUALITY PROBLEM(S) ADDRESSED 
• Bacteria 
 



FY 2008-09 Activity Implementation Summary Sheet  SLR-014 
 

SLR-014 Harbor Boat Wash Coin Operated Water Dispenser 
Page 2 of 2 

CONSISTENCY WITH THE COLLECTIVE WATERSHED STRATEGY 
The source of the bacteria has been clearly characterized. The City is moving forward with 
implementing pilot programs to determine the BMP, or combination of BMPs, that will be most 
effective in reducing bacterial exceedances from this outfall. 
 
EFFECTIVENESS MEASUREMENTS 
It is anticipated that the installation of coin-operated water dispensers at the Harbor boat wash 
will encourage users to use the water they are paying for more wisely and reduce the amount of 
water wasted, resulting in a Level 3 Effectiveness Assessment outcome, behavioral changes. 
This will, in turn, reduce the amount of water flowing into the Harbor which is expected to 
reduce the bacterial loading at this site, resulting in a Level 4 Effectiveness Assessment outcome, 
load reductions. 
 
To track the amount of water being used at the Harbor boat wash area, the water meter for the 
spigots has been isolated.  This will allow a comparison for water use before and after 
installation.  Water quality monitoring at this site will continue under the Coastal Storm Drain 
Monitoring Program at the boat wash outfall under the program’s requirements.  Because high 
use flows bypass the treatment BMP and are isolated events, exact load reductions will not likely 
be available.  However, depending on the results of the water use, loading estimates may be 
extrapolated. 
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WATERSHED ACTIVITY IMPLEMENTATION SUMMARY SHEET 
Watershed Water Quality and Education Activity 

 
TITLE:  Focused Horse Property Outreach in the San Luis Rey River 

Watershed  
ID NUMBER:  SLR-015 
 
ACTIVITY DESCRIPTION 
The San Luis Rey Watershed contains many properties with commercial or residential horse 
operations. Horse operations are a potential source of nutrients, bacteria, and sediment. To 
reduce the likelihood of impacts on beneficial uses in the San Luis Rey Watershed, the County of 
San Diego and the City of Oceanside will implement a program to educate horse owners and 
ranch operators regarding proper manure and corral management through focused outreach and 
implementation of best management practices (BMPs). The program will consist of a variety of 
activities, including staffing booths at public outreach events, conducting an annual workshop 
targeting horse owners, and establishing a pilot program that encourages and facilitates BMP 
implementation on horse properties through BMP demonstrations and peer mentoring. 
 
The FY 2009-10 annual workshop will focus on manure composting and management. 
Educational materials, including “how-to” information and instructions on the construction of 
manure composting bins, will be developed and distributed at this workshop. This workshop may 
also include a manure composting demonstration site, where attendees can observe BMPs in 
action.  
 
The FY 2010-11 annual workshop will focus on property and corral management. Educational 
materials, including a facility check list that is used to assess current practices and provides 
recommendations for improvements, will be developed for and distributed at this workshop. This 
workshop may include a demonstration site showcasing good house keeping practices and proper 
BMP installation.   
 
The County of San Diego and City of Oceanside will also conduct a pilot program that seeks to 
convene a group of peer mentors committed to improving horse property management through 
the implementation of BMPs and horse owner outreach.  If this program is successful, it may be 
expanded to other communities in the region that have significant horse populations. 
 
ACTIVITY IMPLEMENTATION FY 2008-09 
• County staff initiated creation of a booth display to share information about proper manure 

management practices and photographic examples of successful implementation of BMPs. 
This display will accompany staff at outreach events and presentations.  

• County staff initiated creation of a binder of information and resources pertaining to effective 
manure management practices and photographic examples of BMPs. This folder is displayed 
at events and outreach presentations.  

• County and Oceanside staff initiated contact with interested parties to inquire about 
participation in the peer mentoring component of this activity and to arrange a coordination 
meeting.  
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• County and Oceanside staff developed a timeline and activities for implementation during 
FY 2009-10.   

 
TMDL APPLICABILITY 
N/A 
 
TIME SCHEDULE FOR IMPLEMENTATION 
• Create horse cut outs for booth display - October 2009 
• Create resource sheet for Equestrians - October 2009 
• Revise Equestrian Community Survey - October 2009 
• Staff booth at Bonsall Country Festival - September 2009 
• Distribute Equestrian Community Survey – December 2009 
• Schedule and meet with parties interested in participating in the Peer Mentor Program - 

December 2009 & February 2010 
• Develop manure composting informational materials – January 2010 
• Hold “Manure Composting” workshop for horse owners – April 2010 
• Develop horse facility checklist – January 2011 
• Hold “Property and Corral Management” workshop for horse owners – 2011 (TBD) 
 
PARTICIPATING WATERSHED COPERMITTEES  
• City of Oceanside 
• County of San Diego 
 
OTHER PARTICIPATING ENTITIES 
• Mission Resource Conservation District (MRCD) 
 
HIGH PRIORITY WATER QUALITY PROBLEM(S) ADDRESSED 
• Bacteria 
• Nutrients 
 
CONSISTENCY WITH THE COLLECTIVE WATERSHED STRATEGY 
Bacteria and nutrients have been identified as priority water quality problems in the San Luis 
Rey Watershed.  Animal facilities have been identified as potential sources of bacteria and 
nutrients.  Since this activity addresses two priority water quality problems and a priority source, 
it is consistent with the collective watershed strategy. 
 
EXPECTED BENEFITS 
This program seeks to reduce the impacts of nutrients, bacteria, and sediment by practices related 
to manure management, composting, and other horse-related BMPs. Additionally, the program 
anticipates formation of a community of knowledgeable horse enthusiasts that will share what 
they learn with neighbors and friends in the horse community and beyond.  The pilot component 
of this program could be expanded to other communities in the region that have significant horse 
or animal populations. 
 



FY 2008-09 Activity Implementation Summary Sheet  SLR-015 
 

SLR-015 Focused Horse Property Outreach in the San Luis Rey River Watershed 
Page 3 of 3 

EFFECTIVENESS MEASUREMENTS 
Activity effectiveness will be assessed by completion of the following tasks (Level 1 Outcomes): 

• Completion of resource sheet for equestrians 
• Completion of manure composting informational materials 
• Completion of horse facility checklist 
• Formation of a peer mentor group 
• Number of booths staffed 
• Number of participants contacted through booths 
• Number of workshops conducted 
• Number of participants attending workshops 
• Number and type of materials distributed during workshop presentations  

 
Pre- and post-participation survey forms will be administered to assess whether participants learn 
something valuable from this activity (Level 2 Outcome).  
 
As additional activities are designed and implemented, other effective measurements may be 
developed.  
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FUTURE WATERSHED ACTIVITY SUMMARY SHEET 
Watershed Water Quality and Education Activity 

 
TITLE:  Focused Grove and Nursery Outreach in the San Luis Rey 

River Watershed 
ID NUMBER:  SLR-016 
 
ACTIVITY DESCRIPTION 
The San Luis Rey Watershed contains many grove and nursery operations. Groves and nurseries 
have been shown to be potentially significant sources of nutrients to waterways in surrounding 
watersheds. To reduce the likelihood of impacts on beneficial uses in the San Luis Rey 
Watershed, the County of San Diego has contracted with the Mission Resource Conservation 
District (MRCD) to conduct focused outreach to nurseries and groves in the watershed. These 
outreach efforts will focus on issues related to water conservation, fertilization techniques, 
erosion prevention, and best management practices (BMPs) to reduce potential nutrient loads.   
 
Tasks associated with this activity include:  

• Conduct one focused workshop and disseminate updated educational information 
annually.  

• Develop pre- and post-workshop survey questions to assess knowledge of general 
watershed principles and changes in behaviors resulting from this activity. 

• Develop and distribute informational materials relating to BMPs for various fertilization 
methods. 

• Augment the MRCD’s current Agricultural Water Management Program Irrigation 
System Evaluation to include evaluation of additional practices with the potential to 
impact water quality. 

• Conduct onsite irrigation evaluations and disseminate information about fertilization 
BMPs and erosion control.  

 
TMDL APPLICABILITY 
N/A 
 
TIME SCHEDULE FOR IMPLEMENTATION 
The first annual workshop and irrigation evaluations will take place in FY 2009-10.  
 
PARTICIPATING WATERSHED COPERMITTEES  
• County of San Diego 
 
OTHER PARTICIPATING ENTITIES 
• Mission Resource Conservation District (MRCD) 
 
HIGH PRIORITY WATER QUALITY PROBLEM(S) ADDRESSED 
• Nutrients 
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CONSISTENCY WITH THE COLLECTIVE WATERSHED STRATEGY 
Nutrients have been identified as priority water quality problems in the San Luis Rey Watershed.  
Nursery and grove operations are potentially significant sources of nutrients.  Since this activity 
addresses a priority water quality problem, it is consistent with the collective watershed strategy. 
 
EXPECTED BENEFITS 
Groves and nurseries operations have been shown to be potentially significant sources of 
nutrients to waterways in surrounding watersheds. This program seeks to reduce the impacts of 
nutrients on the San Luis Rey Watershed by educating nursery and grove operators on issues 
related to water conservation, fertilization techniques, erosion prevention, and BMPs. 
  
EFFECTIVENESS MEASUREMENTS 
Activity effectiveness will be measured by the completion of an annual workshop, the number of 
participants in attendance, the number of materials distributed, and the number of irrigation 
evaluations conducted (Level 1 Outcomes).  
 
Workshop attendees will be asked to complete pre- and post-workshop survey questions to 
assess knowledge of general watershed principles and changes in awareness of proper irrigation 
and fertilization practices (Level 2 Outcomes). 
 
Additionally, effectiveness will be assessed by estimating the total amount of nutrients reduction 
possible through the implementation of irrigation BMPs recommended during irrigation 
evaluations (Level 4 Outcomes).  
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FUTURE WATERSHED ACTIVITY SUMMARY SHEET 
Watershed Education Activity 

 
TITLE:  Focused Onsite Wastewater System Outreach in the San Luis 

Rey River Watershed 
ID NUMBER:  SLR-017 
 
ACTIVITY DESCRIPTION 
The San Luis Rey Watershed contains many rural areas in which property owners utilize onsite 
wastewater treatment. In order to promote the proper care and maintenance of onsite wastewater 
treatment systems, the County has contracted with the Mission Resource Conservation District 
(MRCD) to implement an onsite wastewater system outreach and rebate program in the San Luis 
Rey and Santa Margarita River Watersheds. Residents interested in obtaining a rebate to offset 
the cost of pumping out their system will be required to attend an MRCD-facilitated workshop 
devoted to the proper care and maintenance of onsite wastewater systems. The rebate program 
will operate on a first come, first served basis offering 30 pumping rebates annually for three 
years. The rebates will be in the amount of $100.00 and will only be applicable to pumping by 
permitted septic waste haulers. The MRCD and County staff will administer pre- and post-
workshop survey questions to assess knowledge of general watershed principles and changes in 
awareness of proper onsite wastewater system maintenance.   
 
TMDL APPLICABILITY 
N/A 
 
TIME SCHEDULE FOR IMPLEMENTATION 
The first annual workshop and distribution of rebate certificates will take place in FY 2009-10.  
 
PARTICIPATING WATERSHED COPERMITTEES  
• County of San Diego 
 
OTHER PARTICIPATING ENTITIES 
• Mission Resource Conservation District (MRCD) 
 
HIGH PRIORITY WATER QUALITY PROBLEM(S) ADDRESSED 
• Bacteria 
• Nutrients 
 
CONSISTENCY WITH THE COLLECTIVE WATERSHED STRATEGY 
Bacteria and nutrients have been identified as priority water quality problems in the San Luis 
Rey Watershed.  Onsite wastewater treatment systems have the potential to act as a significant 
source of bacteria and nutrients.  Since this activity addresses two priority water quality 
problems, it is consistent with the collective watershed strategy. 
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EXPECTED BENEFITS 
This program will provide homeowners with an economic incentive to maintain their onsite 
wastewater treatment systems, while educating them on the proper care and maintenance 
protocol. Through incentives and education, this program seeks to decrease the likelihood of 
onsite wastewater system failure.  
 
EFFECTIVENESS MEASUREMENTS 
Activity effectiveness will be assessed by tracking the number of workshops conducted, the 
number of participants in attendance, and the number of pumping vouchers distributed (Level 1 
Outcomes). 
 
Attendees will be asked to complete a pre- and post-workshop survey that will assess knowledge 
of general watershed principles and changes in awareness of proper onsite wastewater system 
maintenance (Level 2 Outcomes). 
 
Additionally, effectiveness will be assessed by tracking the number of pumping vouchers used to 
demonstrate a change in behavior (Level 3 Outcomes).  
 
Finally, the amount of sewage removed from onsite wastewater systems will be tabulated 
(pumping volume, estimated percent solids, and location). From this information, some estimates 
of load reduction may be possible (Level 4 Outcome).   
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PROPOSED WATERSHED ACTIVITY SUMMARY SHEET 
Watershed Education Activity 

 
TITLE:   Guajome Sports Park Watershed Educational Signage 
ID NUMBER: SLR-018 
 
ACTIVITY DESCRIPTION  
A new city park in Vista called Guajome Sports Park (Park) is currently under construction that 
will include sports fields and walking trails.  The Park is situated high atop a hillside in the San 
Luis Rey Hydrologic Unit, providing spectacular views of the San Luis Rey River corridor and 
watershed.  The Park is expected to draw many visitors and will provide a great opportunity for 
educating the public on the physical features of the watershed and the water quality issues 
within.  This activity will provide for design and installation of watershed educational signage at 
various locations in the sports park.  The signage will address the physical features in the 
watershed, water quality problems identified in the watershed, and provide tips that the residents 
can use to improve conditions in the watershed through their daily activities and interactions. 
 
TMDL APPLICABILITY 
The only TMDL adopted in the watershed, although presently on hold, is the Bacteria Project I 
for Beaches and Creeks.  This TMDL is for bacteria and addresses the impaired segment of the 
Pacific Ocean listed at the San Luis Rey River mouth.  The educational signage in the park will 
address sources of bacteria and solutions to bacteria problems. 
 
TIME SCHEDULE FOR IMPLEMENTATION 

• FY 2010-11 Sign Design and Installation 
• FY 2011-12 Effectiveness Assessments 

 
PARTICIPATING WATERSHED COPERMITTEES  

• City of Oceanside 
• City of Vista 
• County of San Diego 

 
OTHER PARTICIPATING ENTITIES 
N/A 
 
HIGH PRIORITY WATER QUALITY PROBLEM(S) ADDRESSED 
The high priority water quality problems identified in the San Luis Rey HU are bacteria and 
nutrients, both of which will be addressed via the educational signage. 
 
CONSISTENCY WITH THE COLLECTIVE WATERSHED STRATEGY 
The San Luis Rey HU collective watershed strategy identifies bacteria and nutrients as high 
priority water quality pollutants in the watershed.  Potential sources of bacteria and nutrients 
have been identified within the watershed and include industrial/commercial, residential, and 
open space land uses.  This activity addresses both high priority water quality problems and 
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primarily will address potential sources of the problem related to residential activities within the 
watershed; therefore the activity is consistent with the Carlsbad WMA Strategy. 
 
EXPECTED BENEFITS 
It is expected that through the educational information presented on the signage, the residents 
will improve their knowledge related to stormwater and urban runoff and implement appropriate 
BMPs in their everyday activities affecting water quality. 
 
EFFECTIVENESS MEASUREMENTS 
The effectiveness assessment of the project has not been completely developed at this time.  It is 
expected that estimates of numbers of visitors may be used to measure the impressions made by 
the signs.  This may allow for some measure of knowledge change (level 2); however measuring 
of actual changes in behavior related to the signage will be difficult to assess.  The participating 
agencies will work together to develop appropriate assessment measures where feasible. 




