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1. INTRODUCTION

The water quality of the Harbor Beaches of Ventura County, Kiddie and Hobie, is
regulated by a Bacteria Total Maximum Daily Load (TMDL) (Resolution R2007-017) 
effective December 18, 2008. The TMDL requires weekly beach monitoring, the 
implementation of Best Management Practices (BMPs) to control sources of bacteria, and 
achievement of Waste Load Allocations (WLAs) (expressed as allowable exceedance 
days). The TMDL requires responsible MS4 agencies to submit compliance reports by 
six years (December 18, 2014), eight years (December 18, 2016), and ten years 
(December 18, 2018) after the effective date of the TMDL. These Compliance Report 
must include: an evaluation of monitoring data with regards to final dry weather, interim 
wet weather, and rolling 30-day geometric mean WLAs; a summary of recently 
completely TMDL special studies; and an assessment of BMPs currently implemented.

As required by TMDL, in December 2014, compliance reports were submitted for the
County of Ventura and Ventura County Watershed Protection District (Geosyntec 
Consultants, 2014b) and for the City of Oxnard (Geosyntec Consultants, 2014a). This 
Compliance Report satisfies the 2016 TMDL reporting requirements for the County of 
Ventura (County), the Ventura County Watershed Protection District (VCWPD), and the 
City of Oxnard (City).  

1.1 TMDL Background 

The Clean Water Act (CWA) of 1972 provides the basis for the protection of all inland
surface waters, estuaries, and coastal waters. The federal Environmental Protection
Agency (EPA) is responsible for administering the CWA and developing regulations, but 
may delegate its authority to the State.

California‘s primary statute governing water quality is the Porter-Cologne Water Quality 
Control Act of 1970 (Porter-Cologne Act). The Porter-Cologne Act grants the California 
State Water Resources Control Board (State Board) and nine California Regional Water 
Quality Control Boards broad powers to protect water quality, and it is the primary 
vehicle for the administration of California’s regulations under the federally delegated 
responsibilities of the CWA. The governing Regional Board for the Los Angeles area 
watersheds is the Los Angeles Regional Water Quality Control Board (LARWQCB).

The Porter Cologne Act is implemented in the Los Angeles Region by the California 
Water Quality Control Plan, Los Angeles Region (Basin Plan). The Basin Plan sets water 
quality standards for the Los Angeles Region, which includes beneficial uses for surface 
and groundwater with numeric and narrative objectives necessary to support those uses.  
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Section 303(d) of the CWA requires that states conduct a biennial assessment of waters 
and identify those waters that are not achieving water quality objectives, referred to as 
the 303(d) list.  The 303(d) list outlines the impaired waterbody and the specific 
pollutant(s) for which it is impaired. Once listed on the 303(d) list, all waterbodies are 
subject to the development of a TMDL. A TMDL establishes the maximum amount of a 
pollutant that a waterbody can receive and still meet the applicable water quality standard 
for that pollutant.  
1.2 TMDL Requirements

The State Board identified the Harbor Beaches of Ventura County (Harbor Beaches) as 
impaired by indicator bacteria based on REC-1 water quality objectives and placed them 
on the 303(d) list in 2006.  REC-1 water quality objectives for marine waters include the 
following: 

1. Rolling 30-day Geometric Mean Limits1

a. Total coliform density shall not exceed 1,000/100 mL 
b. Fecal coliform density shall not exceed 200/100 mL 
c. Enterococcus density shall not exceed 35/100 mL 

2. Single Sample Limits
a. Total coliform density shall not exceed 10,000/100 mL 
b. Fecal coliform density shall not exceed 400/100 mL 
c. Enterococcus density shall not exceed 104/100 mL 
d. Total coliform density shall not exceed 1,000/100 mL, if the ratio of 

fecal-to-total coliform exceeds 0.1

On December 18, 2008, the EPA made effective the TMDL for bacteria as an amendment
to the Basin Plan (Resolution R2007-017). The TMDL was then incorporated into the 
current version of the Ventura County MS4 permit in 20091. Allowable pollutant loadings 
under the TMDL, WLAs, are expressed as an allowable number of days per year that the 
water quality objectives can be exceeded. The allowable number of exceedance days for 
each monitoring site is based on the more stringent of two criteria: (1) exceedance days 
in the designated reference system, or (2) exceedance days based on historical 
bacteriological data at the monitoring site, because the TMDL was developed based on a 
reference system/antidegradation approach. This ensures that bacteriological water 

1 The geometric mean WLAs are an exception as they were included in the TMDL but not incorporated in 
the 2009 Ventura County MS4 permit. However, the MS4 Permit is currently being renewed by the 
LARWQCB and is expected to incorporate geometric mean WLAs to reflect the TMDL.
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quality is at least as good as that of a largely undeveloped system and that there is no 
degradation of existing water quality.  

Both interim and final single sample and geometric mean exceedance WLAs are provided 
in the TMDL for the County, VCWPD, the City, and Caltrans2. The WLAs are provided 
in the TMDL for three different seasonal conditions within the TMDL year (November 1 
– October 31), which include summer (April 1 – October 31), winter (November 1 –
March 31) and wet weather3 (for single sample WLA only). Interim WLAs became 
effective upon the effective date of the TMDL (December 18, 2008) and are assigned for 
the duration of the implementation schedule. Final WLAs became effective five years 
after TMDL approval (December 18, 2013) for dry weather and geometric means and 
will go into effect ten years after TMDL approval (December 18, 2018) for wet weather.

The TMDL requires that weekly beach monitoring continue at the two compliance 
monitoring locations where monitoring is conducted to comply with Assembly Bill No. 
411 (AB411): Ventura County Environmental Health Division (VCEHD) 36000 (at 
Hobie Beach) and VCEHD 37000 (at Kiddie Beach). The monitoring should be 
conducted on a year-round basis in ankle- to knee-high water, consistent with AB411 
compliance monitoring requirements. In the situation that WLAs are exceeded at the 
compliance monitoring locations, then structural or non-structural BMPs are required to 
be implemented.

2. BACKGROUND 

2.1 Channel Islands Harbor and Harbor Beaches

The Harbor Beaches are located within the Channel Islands Harbor (Harbor), along the 
southern California coast in Ventura County (Figure 1).  The Harbor Beaches are located 
near the Harbor entrance at the southern terminus of the Harbor along the east side of the 
main channel as it turns north. Towards the north, the main channel divides into a West 
Channel and an East Channel. The West Channel becomes Edison Channel, which 
continues north past the Mandalay Bay Generating Station and reenters the Pacific Ocean 
approximately 3.6 miles north of the southern entrance to the Harbor. The Channel 
Islands Harbor includes approximately 2,150 boat slips, four yacht clubs, and nine 
marinas. The tributary area draining to the Harbor is approximately 11.58 square miles in 

2 Caltrans activities are not included in this Compliance Report. 
3 defined as days with 0.1 inch of rain or greater and the three days following
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size and is comprised of areas within the jurisdictions of the County (3.07 square miles), 
the City of Oxnard (7.93 square miles) and the City of Port Hueneme (0.58 square miles).

The Army Corp of Engineers designed and created the Kiddie and Hobie Beaches as 
“surge beaches” to collectively absorb the impact of tidal surges and, as a consequence, 
prevent infrastructure damage in the Harbor. Protection against tidal surges remains the
primary purpose of the Harbor Beaches and each beach also possesses a surge wall 
designed for this purpose. Providing water contact recreation was not the Harbor 
Beaches’ original purpose, but rather has evolved to be a beneficial use. Kiddie Beach, 
comprised mainly of sand, and Hobie Beach, comprised mainly of rocks, are situated 
adjacent to one another. Kiddie Beach is located at the end of the southern entrance jetty 
and Hobie beach is located just to the north of Kiddie Beach. Kiddie Beach is 
approximately 430 feet long with a width ranging from about 120 feet wide at Mean 
Lower Low Water (MLLW) to 70 feet at Mean Higher High Water (MHHW). Hobie 
Beach is approximately 400 feet long with a width ranging from 75 to 250 feet at MLLW 
to being nearly completely inundated at MHHW.

2.2 County MS4 Area Draining to the Harbor Beaches

The County owns a single MS4 outfall that discharges wet weather runoff directly to the 
Harbor Beaches and dry weather flows are diverted year-round (since April 2015) to the 
sewer system4. This outfall, located immediately on the south side of Kiddie Beach, is 
the discharge point for a small storm drain network (33 acres) in the Silver Strand 
Neighborhood (Figure 2). The County owns additional MS4 outfalls that discharge to the 
greater Harbor area, including an MS4 that drains a portion of the Hollywood-by-the-sea 
neighborhood (west of the Harbor Beaches), and approximately 17 outfalls which drain 
a section of Harbor Blvd. and the Harbor parking lots to the northwest of the Harbor 
Beaches. Additionally, the VCWPD owns one MS4 that discharges into Edison Channel 
north of West 5th Street collecting runoff from mostly agricultural land uses and the 
Oxnard Airport. County urban land use in the Harbor watershed includes single-family
residential (19.1%), multi-family residential (15.3%), commercial (10.1%), marina water 
facilities (28.8%), and parks and recreation (26.7%). 

The predominant MS4 network of the watershed (the Oxnard West Drain) discharges into 
the Harbor on the north side of Channel Islands Boulevard, approximately one mile north 
of the Harbor Beaches. The Oxnard West Drain, owned by VCWPD, starts in the upper 
reaches of the watershed, runs south along Ventura Road and then west along Channel 
Islands Boulevard to the Harbor. The majority of the Harbor watershed (4.37 square miles 

4 See Section 5.3.3 for details regarding the San Nicholas pump station and diversion structure.
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of single- and multi-family residential, education, commercial and industrial land uses) 
drains into the Oxnard West Drain. 

2.3 City MS4 Area Draining to the Harbor Beaches

The City owns a single MS4 outfall that discharges directly to the Harbor Beaches. This 
outfall, located immediately on the north side of Hobie Beach, is the discharge point for 
a short storm drain connecting two street inlets on Victoria Avenue to the Harbor (Figure 
3). The City owns additional MS4 outfalls that discharge to the greater Harbor area, all 
of which are located to the north of the Harbor Beaches.  

The City of Oxnard also owns smaller drains along Hemlock and Wooley Road that 
collect runoff from single- and multi-family residential and commercial land uses that 
discharge into the Harbor between Channel Islands Boulevard and west 5th Street, as well 
as sheet flow from adjacent land uses (vacant, single- and multi-family land uses) to the 
west of the Harbor.  

City land use in the Harbor watershed include single-family residential housing (48.0%), 
multi-family residential housing (14.8%), commercial (12.2%), agricultural (6.5%),
vacant (4.3%), transportation (4.1%), education (3.8%), parks and recreation (3.7%), 
industrial areas (1.4%), and marina water facilities (1.3%) (shown in Figure 3).  

3. COMPLIANCE MONITORING 

Appendix A contains a detailed discussion of (1) the compliance monitoring data that 
were collected after the TMDL effective date; (2) the data analysis performed; and (3) 
the data analysis results that were obtained. The following sections briefly summarize the 
analysis methodology and the data analysis results

3.1 Analysis methodology 

Monitoring at the CIH Beaches is based on TMDL and State monitoring requirements. 
Monitoring occurs at the beach compliance monitoring locations on a weekly frequency, 
year-round. An exception is during dry weather, when follow-up samples are typically 
collected the day after a sample exceeds the single sample water quality objective. The 
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following analysis includes all data (i.e., weekly and follow-up samples) collected from 
February 4, 2009 through October 31, 20165 and is described in detail in Appendix A 

The interim and final single sample WLAs, based on a weekly sampling frequency and
expressed as annual allowable exceedance days (AEDs), are shown in Table 1.

Table 1. Interim and Final Single Sample WLAs for Weekly Sampled Sites

Season 
Interim WLAs (AEDs) Final WLAs (AEDs)

Compliance 
Deadline

Hobie 
Beach

Kiddie 
Beach

Compliance 
Deadline

Hobie 
Beach

Kiddie 
Beach

Summer Dry Dec. 18, 
2008 

6 8 Dec. 18, 2013 0 0
Winter Dry 4 4 1 1

Wet 6 5 Dec. 18, 2018 3 3

The geometric mean WLAs are not incorporated into the Ventura County MS4 permit,
however they are defined in the TMDL and have been evaluated here for informational
purposes. The interim and final 30-day rolling geometric mean WLAs, based on a weekly 
sampling frequency and expressed as AEDs, are shown in Table 2.  

Table 2. Interim and Final 30-day Rolling Geometric Mean WLAs for Weekly 
Sampled Sites

Season 
Interim WLAs (AEDs) Final WLAs (AEDs)

Compliance 
Deadline

Hobie 
Beach

Kiddie 
Beach

Compliance 
Deadline

Hobie
Beach

Kiddie 
Beach

Summer Dec. 18, 
2008 

12 8 Dec. 18, 2013 0 0
Winter 13 14 0 0

For each sample result, the measured indicator bacteria concentrations were compared to 
the single sample water quality objectives. If any one of the objectives were exceeded, 
one exceedance was counted, with exceedance counts summed by season to compare with 
weekly sampling allowed exceedance days. Rolling 30-day geometric means were
calculated on sample days based on a minimum of five samples in the 30-day period
during each TMDL season (November 1 – October 31). Similar to single sample results, 

5 This time period represents monitoring since the TMDL effective date through the end of the 2016 TMDL 
year, as monitoring data was available. This period does not include 12/18/2008 through 1/28/2009 (as 
described in Appendix A) because no funding was available for monitoring during this time (i.e., state 
budget cuts for ocean water testing). 
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calculated geometric means were compared to geometric mean water quality objectives 
to determine total exceedance counts by season.  

3.2 Data analysis results

The following results are summarized by TMDL season. Both beaches had instances of 
missing weekly samples due to unavailability of funding (12/18/2008 – 1/28/2009) and 
no public access caused by maintenance/dredging activities; these periods with missing 
data are identified and explained in Appendix A.  

3.2.1 Summer season 

Table 3 summarizes summer season exceedance results. No exceedances of the interim 
AEDs were observed, and the final AEDs were only exceeded at Kiddie Beach during the 
2014 TMDL year for both single sample and geometric mean. 

Table 3. Summer Exceedances (April 1 - October 31) 

TMDL Year1 Single Sample Exceedances
(excludes wet weather)2,3

Geometric Mean Exceedances
(dry and wet weather)2,3

Hobie Beach Kiddie Beach Hobie Beach Kiddie Beach
Interim AEDs 6 8 12 8

2009 2.0 1.3 0 0
2010 0 0.14 0 0
2011 1.4 0 0 0
2012 1.3 2.0 0 3.0
2013 0.14 0.43 0 2.0

Final AEDs 0 0 0 0
2014 0 1.3 0 1.0
2015 0 0 0 0
2016 0 0 0 0

1. The summer season includes days between April 1 and October 31.
2. As discussed in Appendix A, if a follow-up sample did not exceed a water quality objective, 

then only a fractional exceedance was counted for that week.
3. Exceedances in bold are above the applicable WLA

3.2.2 Winter season

Winter season exceedance results are summarized in Table 4. The 2014 TMDL year 
winter results are compared to interim AEDs for data collected before December 18, 2013 
(five years after the TMDL effective date), while data collected for the remainder of the 
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2014 TMDL year are compared to final AEDs. No exceedances of the interim AEDs were 
observed. Single sample and geometric mean final AEDs were exceeded at Kiddie Beach
in 2014, 2015, and 2016. No exceedances of the final AEDs occurred at Hobie Beach. 

Table 4. Winter Exceedances (Nov. 1 – Mar. 31)

TMDL Year1 Single Sample Exceedances
(excludes wet weather)2,3

Geometric Mean Exceedances
(dry and wet weather)2,3

Hobie Beach Kiddie Beach Hobie Beach Kiddie Beach
Interim AEDs  4 4 13 14

2009 2.0 0 5.0 0
2010 1.1 0.14 5.0 5.1
2011 0 1.0 0 9.0
2012 0 1.1 0 3.0
2013 0 0 0 0

2014 (Interim)4 1.0 2.0 0 3.0
Final AEDs 1 1 0 0

2014 (Final)5 0 3.0 0 3.0
2015 1.0 3.0 0 12.0
2016 1.0 2.0 0 1.0

1. The winter season includes days between November 1 and March 31.
2. As discussed in Appendix A, if a follow-up sample did not exceed a water quality objective, then 

only a fractional exceedance was counted for that week.
3. Exceedances in bold are above the applicable WLA
4. 2014 (Interim) includes data collected before December 18, 2013. 
5. 2014 (Final) includes data collected on December 18, 2013 and subsequent days.

3.2.3 Wet Weather

Table 5 summarizes wet weather single sample exceedance results for each TMDL year.
Interim AEDs were only exceeded once at Kiddie Beach in 2011. Final AEDs for wet 
weather are not yet in effect. 
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Table 5. Wet Weather Exceedances

TMDL Year1
Single Sample Exceedances2

Hobie Beach Kiddie Beach

Interim AEDs  6 5
2009 2 1
2010 3 3
2011 1 6
2012 3 2
2013 1 2
2014 0 0
2015 5 5
2016 1 1

1. Includes wet weather days between Nov. 1 and Oct. 31
2. Exceedances in bold are above the applicable WLA

4. TMDL SPECIAL STUDIES

There have been numerous studies conducted at the Harbor Beaches to identify bacteria 
sources and appropriate measures to decrease bacteria concentrations. Many of the 
studies that occurred before the TMDL effective date were described in the Harbor 
Beaches Dry and Wet Weather TMDL Implementation Plans (IPs) for the County and the 
VCWPD (Malcolm Pirnie, Inc. and Geosyntec Consultants, 2009 and Geosyntec 
Consultants, 2010, respectively) and the City’s Dry Weather TMDL IP (City of Oxnard, 
2012), and are listed below (Section 4.1). In 2013, a Microbial Source Tracking (MST)
and Quantitative Microbial Risk Assessment (QMRA) study was conducted by the 
Southern California Coastal Water Research Project (SCCWRP) and in 2014 and 2015 
the VCWPD conducted a separate MST Study. The methodology and findings of these 
studies are summarized in Section 4.2 and 4.3, respectively. 

4.1 Previously Summarized Studies

Studies that are summarized in detail in the Harbor Beaches Dry and Wet Weather IPs
include: 

Harbor Beaches Monitoring Studies
• Weekly water quality beach monitoring since 1999; 
• Tidal water quality monitoring in 1999 and 2000; 
• Sediment disturbance water quality monitoring in 2000; 
• Beach transect sampling studies in August and October of 2000; 
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Harbor Monitoring Studies
• Quarterly water quality monitoring in the Harbor since 1999; 
• Wash-off pathogen monitoring in 2000; 
• Bacteria survey along the surge wall 2000; 
• Water quality monitoring at additional Harbor locations in 2000; 
• Water quality monitoring of seepage from rock riprap area in 2001; 

Harbor Circulation Studies
• Current and tidal hydraulics study in 2000; 
• Harbor Circulation Study in 2003; 
• Field surveys of circulation patterns in 2009; 

Sanitary Sewer Studies
• Sewer/Storm drain interaction study in 1999; 
• CCTV investigation of sanitary sewer lateral from Kiddie Beach bathroom in 

2000; 

Storm Drain Studies
• Storm drain water quality weekly sampling in 1999; 
• CCTV investigation of storm drain in 1999; 
• Dye testing of Silver Strand Pump station in 2000; 

Bacteria Source Tracking and Control Studies
• Dry weather bacteria source study using DNA typing method in 2003; and 
• Bird control measures efficacy study in 2006. 

4.2 SCCWRP QMRA

The objectives of this study were to calculate illnesses related to swimming at the Harbor 
Beaches, and to support the development of site-specific indicator bacteria objectives 
based on the EPA’s tolerable illness rates, if calculated rates were found to be low.

The QMRA study involved five steps: 1) select beach; 2) perform a source identification 
study; 3) determine the pathogen load linked to each source; 4) quantify exposure of 
swimmers to pathogen; and 5) perform risk modeling and characterization to predict the 
illness rates in swimmers based on exposure, ingestion, and infectious dose.  

Weekly monitoring data were reviewed from 57 beach sites in Ventura County from 
January 1, 2007 to December 31, 2011. Both Kiddie Beach and Hobie Beach were 
classified in the top five beaches with the highest frequency of water quality objective 
exceedances. To identify possible sources of contamination at Kiddie and Hobie Beaches, 
observational data were collected. As a result, possible fecal sources at the beaches were 
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found to include human (leaking sewer lines or discharge from boat holding tanks), birds, 
cats, dogs, and regrowth of indicator bacteria (in sand, biofilms, kelp or seagrass, or 
trash). 

Daily dry weather samples were collected at the Harbor Beaches for eight weeks at eight 
locations (three at Hobie and five at Kiddie) between June 26 and August 20, 2012. All 
samples were analyzed for cultural Enterococcus, which was detected at all sites (Figure 
4). Site 1 (Hobie Beach) showed the highest levels of Enterococcus, exceeding the single 
sample water quality objective (104 MPN/100 mL) on over half of the sampling days. 
The highest exceedance rates at Kiddie Beach were observed at Site 5, with 
approximately seven percent of sampling days exceeding standards. Approximately 11 
percent of all samples exceeded the single sample water quality objective for 
Enterococcus. 

Rapid molecular methods (qPCR) were also performed for an Enterococcus marker 
(Entero1A) and two human fecal markers (HF183 and HumM2). HF183 was detected 
during at least 40 percent of sampling days at all eight locations and was found in two-
thirds of all samples. HumM2, which is less sensitive than HF183 but more specific to 
human fecal pollution, was detected in seven percent of all samples. There was no 
correlation between HF183 and tide height or amplitude, but spatial correlation showed
that the Kiddie Beach locations likely share a common source of HF183. These 
observations suggest evidence of a constant, diffuse source of human fecal pollution at 
both beaches.  

Evidence suggests that the Enterococcus and human markers could be associated with 
different sources. Several possible sources of fecal indicators at the beaches were 
identified based on visual observations: a storm drain, sewer infrastructure, birds, 
domesticated dogs, or feral cats. 

A storm drain outlet at the north end of Hobie Beach, submerged during high tides, had 
observable flow during low tides due to tidal backwater. Strong decreasing gradients in 
Enterococcus concentrations and exceedance rates were observed from the drain outlet
along the beach sampling sites. Only two catch basins from the adjacent road drain to the 
outlet, and no surface runoff or illicit connections or discharges were observed. The drain 
outlet was found to function as a reservoir for Enterococcus with sources such as biofilms 
or entrapment of decaying organic material. No human markers were detected in the 
single grab sample from within the drain.

Sewer infrastructure near the beaches may also be a source of Enterococcus and human 
contamination, possibly through groundwater discharge. The storm drain outlet near Site 
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7 (shown in Figure 4) was diverted to the sanitary sewer prior to the study, but the gravel 
bedding outside the storm drain pipe could potentially serve as a conduit for transport of 
sewage-impacted groundwater if a nearby sewer is leaking. However, Enterococcus 
concentrations and exceedance rates near this drain outlet (Sites 7 and 8) were among the 
lowest in this study.  

A significant population of seabirds was observed near the sampling sites, therefore it is 
possible that seabird waste is a source of Enterococcus at the beaches. The domesticated 
dogs brought to the beach by their owners were also identified as a possible fecal source 
based on local observations. And feral cats living in the jetty rocks were also identified 
as possible fecal sources, by deposit and wash-off.

Results indicated human fecal influence at the beaches, therefore the remaining phases of 
the QMRA study were placed on hold until the contamination has been resolved.
Photographs of SCCWRP monitoring activities are shown in Appendix B.  

4.3 2014/2015 MST Study

The SCCWRP QMRA suggested that likely sources contributing bacteria to Kiddie 
Beach include sanitary sewer lines, birds, and dogs. Additionally, 2014 dredging 
activities in the harbor entrance channel appeared to coincide with elevated bacteria levels 
at the beach, based on weekly water quality monitoring. Therefore, in 2014 and 2015 the 
VCWPD conducted an MST study (VCWPD, 2015) to determine the specific sources 
(i.e., humans, birds, and dogs) that are likely contributing bacteria to the beaches and 
investigate whether dredging activities in the channel were correlated with high levels of 
bacteria.  

Sixteen samples from Kiddie Beach, collected during the period from 5/6/2014 to 
1/20/2015, were analyzed6 for indicator bacteria and human (HF183), dog (DogBact) and 
bird (BirdGFD) genetic markers. The majority of samples were collected in dry weather,
with the exception of 11/3/2014, 12/15/2014, and 1/12/2015, which were collected during 
wet weather. Observations of human, dog, and bird activity at Kiddie Beach were also 
noted, in addition to observation of any deposits from these sources. A summary of the 
MST samples, including enterococcus results, genetic marker results, and other relevant 
activities are shown in Table 6 and a memo describing the MST study is included in 
Appendix B. 

6 Two labs were used for analyzing samples: Weston Solutions and Source Molecular Corporation. Both 
laboratories participated in the Source Identification Protocol Project (SIPP) in 2011. 
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Table 6. Summary of MST Sampling Results at Kiddie Beach

Date

Entero-
coccus 
(MPN/ 

100 mL) 

Human Dog Bird Activity Deposit Channel 
dredging1

New 
sewer2

5/6/2014 31 ND ND 10,551 Human/dog Bird No No
5/13/2014 <10 ND ND 3,508 Human ND No No
5/20/2014 31 ND ND 18,215 ND ND No No
5/27/2014 <10 ND ND 10,413 Human/dog ND No No
6/3/2014 <10 ND ND 3,575 ND Bird No No

9/30/2014 <10 ND ND ND ND ND No Constr.
10/7/2014 42 ND DNQ 8,678 ND ND No Constr.
10/14/2014 <10 ND ND 2,220 ND ND No Constr.
10/21/2014 659 ND ND ND Bird Bird Yes Constr.
10/22/2014 738 n/a n/a n/a n/a n/a Yes Yes
10/28/2014 31 ND ND 3,152 ND ND Yes Yes
11/3/2014 <31 ND 1,580 266 ND ND Yes Yes
12/8/2014 165 ND DNQ 4,400 ND Bird Yes Yes

12/15/2014 222 1,540 DNQ 1,620 Human ND Yes Yes
12/22/2014 124 ND 1,440 4,720 ND ND Yes Yes
1/12/2015 324 ND 16,600 573 ND ND Yes Yes
1/20/2015 364 ND ND 298 ND ND Yes Yes

Note: ND = not detected, DNQ = detected but not quantifiable, n/a = not analyzed. 
1. Dredging activities at the channel entrance west of Kiddie Beach. 
2. Rehabilitated force main was placed back in service on 10/22/2014. 

Significant findings include:

• The highest Enterococcus concentrations occurred during dredging activities in 
the harbor entrance channel.  

• The human marker was only detected (at low concentrations) in one sample and 
human activity was observed at the beach coinciding with this sample.  

• Dog markers were detected in six samples (but not quantifiable in three) and did 
not correspond to observed dog activity on the beach. In addition, dog fecal 
deposits were not observed on the beach.  

• Bird markers were detected in most (fourteen) of the samples and did not 
correspond to observed bird activity or deposits on the beach.   

• Correlations between enterococcus and each genetic marker were analyzed
using a Spearman’s rank correlation text. No correlations with statistical 
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significance (p-value > 0.05) were found between enterococcus and any of the 
markers tested.  
 

The MST study did not identify a specific source primarily contributing to the 
exceedances at Kiddie Beach. Therefore, the MST study recommended if exceedances 
continue after operation of the County storm drain diversion (discussed in Section 5.3.3
below) is updated to a year-round schedule and the implementation of other 
improvements (i.e. sewer rehabilitation), additional source investigations may be useful 
in further evaluating whether dogs, birds, and dredging activities may be the main 
contributors of bacteria at these beaches. Also, although only one human maker was 
detected at Kiddie Beach, additional human maker sampling is needed, at both Hobie and 
Kiddie Beaches, to conclusively determine if human waste is now absent from the 
beaches. 

4.4 Conclusions based on various studies  

Based on the previous studies conducted at the Harbor Beaches, the following findings 
are noted:

• Dry weather exceedances are infrequent, at low concentrations, and generally 
near or below the AEDs; 

• Dry weather exceedances at the Harbor Beaches are localized and spatially 
limited to within a short distance of the beach wave wash area; 

• Dry weather exceedances at the Harbor Beaches occur as a result of a variety of 
diffuse local sources that may include birds, bathers, sewers/groundwater 
(although the nearest main sewer line was repaired [see Section 5.3.1], so this 
source is now unlikely), and storm drains (although the San Nicholas Pump 
Station became operational year-round during dry weather [see Section 5.3.3], 
so this source is now unlikely); 

• Dredging activities may directly impact indicator bacteria concentrations by 
stirring up sediment; 

• Humans are not likely the source of indicator bacteria; 
• Similar to what is found at other Southern California enclosed beaches, the lack 

of circulation at the Harbor Beaches facilitates an environment conducive to 
bacteria persistence;

• Wet weather exceedances are infrequent, at low concentrations, and generally 
near or below the AEDs; 

• Wet weather sources to the beaches (beyond just the two nearby storm drain 
outfalls) are less well known, including to what extent the greater harbor waters 
and other storm drain outfalls contribute to these beach indicator bacteria
concentrations.  
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4.5 Future Additional Studies 

The County submitted two concept study applications to the Clean Beaches Initiative 
Grant Program, but a grant was not awarded. The first study proposed to conduct source 
identification during wet-weather and the second study was focused on dry-weather 
monitoring to evaluate effectiveness of implemented BMPs and infrastructure 
improvements. Implementation of those studies will be pending future funding 
opportunities. 

5. BMP IMPLEMENTATION

The Dry and Wet Weather TMDL IPs identified an implementation approach for the 
County and VCWPD to comply with the requirements of the TMDL. The City’s 2012 
Dry Weather TMDL Workplan also identified various implementation measures the City 
intended to address for dry weather exceedances. The following section provides an 
overview of the wet and dry weather BMPs that the County, VCWPD, and the City have 
implemented (Table 7 provides an overview). 
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Table 7. BMP Implementation Status

  

BMPs recommended in 
the County and 

VCWPD Dry Weather 
IP

BMPs recommended in 
the City Dry Weather 

IP

BMPs recommended in 
the County and 

VCWPD Wet Weather 
IP

Additional BMPs Not 
Identified in the IPs

BMPs 
Implemented

1. Public Information 
and Participation 
Program

2. Proper Pet Waste 
Disposal 

3. Feral Cat Abatement
4. Fish Waste Disposal 

Ordinance and 
Enforcement

5. Bathroom 
Maintenance

6. Code and Ordinance 
Review Program

7. Beach Grooming 
8. Bird Control Measures
9. Mobile High Pressure 

Flushing 

1. Educational Signage
2. Public Outreach
3. Catch Basin 

Monitoring and 
Maintenance

4. Street Sweeping
5. Bathroom 

Maintenance
6. Trash Management
7. Proper Pet Waste 

Disposal 
8. Code and Ordinance 

Review Program

1. Downspout 
Disconnect Program

2. Pet Ownership 
Outreach and 
Enforcement Program 

3. Catch Basin Cleaning
4. Structural BMPs

1. Sewer line 
replacement

2. Dry-Weather 
Diversions  

3. Parking Lot Drain 
Removal

4. Marina Facilities
5. Ordinances

BMPs Not 
Implemented

1. Pilot Enhanced 
Circulation Devices

1. Storm Drain 
Monitoring Program 

Not Applicable
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5.1 Dry Weather IP Recommended BMPs

5.1.1 Source and Early Action Controls 

5.1.1.1 Educational Signage - City

Educational signs are located at both Kiddie and Hobie Beach to educate the community 
and beach-goers of water quality issues at the Harbor beaches. Signage encourages the 
public to properly dispose of pet waste, refrain from feeding feral cats and birds, use 
diapers on small children while swimming, and properly dispose of trash. Examples of 
educational signage are included in Appendix B.  

Discouraging beach visitors and residents from feeding feral cats and shore birds aids in 
limiting the cat and bird populations near the beaches, reducing bacterial contributions 
from fecal waste to the harbor waters. Proper disposal of pet waste also helps to reduce 
bacteria contributions, either directly into the harbor waters or through runoff, attributed 
to animal waste.  

5.1.1.2 Public Information and Participation Program (PIPP) - County

The goals of the Public Information and Participation Program (PIPP) are to increase 
public knowledge of the MS4, including the adverse impacts of storm water pollution on 
receiving waters, and to change public behavior to implement appropriate solutions 
regarding waste disposal and storm water pollution. The program aims to engage 
communities to participate in mitigating the impacts of storm water pollution. The County 
has engaged in numerous actions to educate the public on issues relating to water quality. 
In addition to the activities discussed in the Downspout Disconnect Program and Pet 
Ownership Outreach Program sections, the County’s ongoing efforts include the 
following.  

• Installation of additional signage at Kiddie and Hobie Beaches, in both English 
and Spanish, describing potential bacteria contamination from birds and cats and 
advising the public not to feed the cats or birds. Signs have also been redesigned 
to include brighter colors and more graphics. Examples of this signage are shown 
in Appendix B.   

• The County continues to provide information to boaters, dock tenants, and live 
aboards regarding water quality issues and reminders of the prohibitions against 
dumping in the harbor. Dye tabs also continue to be provided that reveal if holding 
tanks were emptied in the harbor.  
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• The County included a reminder for pet owners to clean up after pets in the 
Channel Islands Beach Community Services District News Brief issued in 
February 2011 and May 2014.  

Implementation of the PIPP, utilizing several methods such as advertising campaigns, 
public service announcements, signage, and educational materials, educates the public on 
how they can assist in keeping the beaches clean and open for full public use. These 
efforts encourage the public to be conscious of their actions relating to pet waste 
management, feeding of feral cats and birds, use of bathroom facilities before swimming, 
and other issues. 

5.1.1.3 Public Outreach – City

Public outreach efforts aim to educate the public on how water quality at the beaches can 
be potentially impacted through the storm drain system. The City website includes 
information explaining how pollutants travel through the storm drain system and 
ultimately into the ocean. The website educates on how the community can manage their 
use of fertilizers/pesticides, household hazardous wastes, and auto care activities to avoid 
releasing pollutants into the storm drains. Information about the benefits of implementing 
permeable pavement, rain barrels, and grass swales is also included. This educational 
information included on the City website is shown in Appendix B. The two storm drain 
detention basins were labeled with the City’s “Don’t Dump – Drains to Ocean” message 
on a placard located on the face of the inlet, and the placards continue to be maintained 
and replaced as needed. These outreach efforts educate the public on how they can assist 
in keeping the beaches clean and open for full public use by refraining from illegal 
dumping to the storm drain system. 

5.1.1.4 Proper Pet Waste Disposal – County and City

County Public Health Ordinance No. 4466 states that dog and cat feces must be removed 
from public beaches, sidewalks, parks, school grounds or County property, and a sign is 
maintained to advise beach visitors of the ordinance (Ventura County Animal Control 
Department).  

There are 20 dog waste stations located throughout the harbor and beaches, and 
approximately 200,000 biodegradable pet waste disposal bags are purchased by the 
County annually to supply the waste stations. The most popular County dog waste station 
is located on the jetty walkway south west of Kiddie Beach. This station is stocked daily 
with 200 waste bags, or approximately 73,000 bags per year.  
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There is also a City owned dog waste station located at Kiddie Beach that is stocked with 
biodegradable pet waste bags. Approximately 2,000 to 4,000 bags are used on a monthly 
basis, with higher usage during the summer months. Outreach relating to pet waste is also 
implemented through television, internet resources (Cleanwatershed.org and the City 
website), and radio spots. Examples of a pet waste disposal station and outreach 
information are shown in Appendix B. 

Encouraging pet owners to adhere to proper pet waste management helps to reduce 
bacteria contributions, either directly into the harbor waters or through runoff, attributed 
to pet waste. 

5.1.1.5 Feral Cat Abatement – County

The County’s Harbor Department works with the Greyfoot Cat Rescue to remove feral 
cats from the area, keeping the population to a manageable level but allowing a limited 
number of cats to remain to aid in rodent control.  

Approximately 12-15 feral cats are captured, neutered, and removed from the beach 
annually to maintain a low feral cat population at the beaches; 19 were removed in 2015.
Maintaining a limited population of feral cats near the beaches reduces bacterial 
contributions from cat waste to the harbor waters, and discouraging beach visitors and 
neighborhood residents from feeding feral cats aids in maintaining a low cat population.  

5.1.1.6 Fish Waste Disposal Ordinance and Enforcement – County

The majority of fish waste is disposed of properly, but the TMDL staff report identified
fish waste discharged directly into harbor waters or in nearby trashcans (CRWQCB, 
2007). County’s Harbor Department’s Ordinance No. 6402(f) is in place to prohibit
discharge of waste or dead fish at the marine or shore area. Fish waste that is dumped in 
the harbor waters or improperly disposed of in the harbor area could attract birds,
therefore it is expected that eliminating fish waste reduces bacterial contributions from 
bird waste. The Standard enforcement by the Harbor Patrol include 1) verbal warning, 2) 
written warning, and 3) written citation tickets. There was one written citation by Harbor 
Patrol Officer given in October 2013 for VC06406-9.2 live bait. 

5.1.1.7 Bathroom Maintenance – County and City

The QMRA study found evidence of diffuse human fecal pollution at both beaches. To 
discourage beach visitors from utilizing the beach waters as a bathroom, the nearby public 
bathroom facility is maintained daily by the City of Oxnard’s Department of Parks.
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Maintenance of a clean and accessible bathroom facility reduces swimmer contributions 
as a source of fecal indicator bacteria at the beaches. 

5.1.1.8 Code and Ordinance Review Program – County and City

The County’s Stormwater Ordinance 4142 was amended in July 2012 to include 
prohibitions of non-stormwater discharges into the County storm drain system and 
progressive enforcement provisions as required by the NPDES MS4 Permit. 

• Article 2 - Prohibition of non-stormwater discharges to the County storm drain 
systems or receiving waters.

• Article 4 - No discharge of litter/trash to the County storm drain system or 
receiving waters. 

The City’s Stormwater Ordinance 2876 adopted in 2013 was amended to include 
enforcement methods to prohibit illicit discharges (notice of violation, fine, time schedule 
order, cease and desist order, cost recovery for cleanup, administrative complaint/fine, or 
referral to the district attorney) into the City storm drains or receiving waters.

In order to more effectively enforce stormwater ordinances, progressive enforcement 
including civil penalties are included in both Stormwater Ordinances. These enhanced 
provisions discourage people from violating stormwater ordinances and are likely 
reducing pollutant contributions entering the harbor, either directly or through runoff, 
generated from human activity.

5.1.1.9 Beach Grooming – County

To improve the cleanliness of the beaches and reduce the amount of trash/debris possibly 
contaminating the harbor waters, a beach cleaner is used to dispose of debris present in 
the sand. In 2013, the County purchased new beach grooming equipment for $134,515 
including the tractor ($81,141) and beach cleaner attachment ($53,374). Photographs of 
the new beach cleaner and tractor, and Kiddie Beach post grooming, are included in 
Appendix B. A tractor pulling a rake was used by the County Harbor Department for 
beach cleaning at Kiddie Beach7 beginning October, 2013. Kiddie Beach is groomed 
weekly, although the tide height, amount of visitors on the beach, and availability of an
equipment operator determines if beach grooming is feasible on any given week.  

7 Hobie beach is mainly rocks and is therefore not suited for grooming.
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5.1.1.10 Catch Basin Monitoring and Maintenance – City and County

Both City and County own and maintain catch basins within the TMDL drainage area. 
All City and County’s catch basins are subject to NPDES Municipal Stormwater Permit’s 
requirements for inspection and cleanouts on frequencies based on prioritization of high, 
medium, and low trash generating areas. 

The City owns and maintains two catch basins located on the east and west sides of 
Victoria Avenue that discharge into the harbor at Hobie Beach. The drainage area for 
these two catch basins is comprised of four streets with residential housing on the east 
side of Victoria Ave and the U.S. Coast Guard Facility on the west Side. The Channel 
Islands Beach Communities Service District (CIBCSD) allows residential landscape 
irrigation on Mondays and Thursdays; however, most of the homes in this area do not 
have front lawns, resulting in very little irrigation runoff (if any) to these catch basins.

City catch basins were previously inspected annually, at a minimum, by the Oxnard City 
Corps and were cleaned if more than 25 percent full. The catch basins for the inlets to the 
storm drain that discharges at Hobie Beach are “Priority C” basins, meaning they are low 
priority and typically less than 20 percent full of trash. Cleaning has historically not been 
needed (i.e., the catch basins are typically less than 25 percent full), but the City had
planned to increase inspections to once per quarter and clean as needed.

In an effort to determine if dry weather flow is impacting the water quality at Hobie 
Beach, the City met with VCWPD, VCEHD, and Ocean Water Quality Monitoring 
Program (OWQMP) to coordinate a program to monitor dry weather flow at catch basins.
A plan was developed whereby the City conducts weekly catch basin inspections each 
Tuesday when OWQMP conducts AB411 water quality monitoring at Hobie Beach. The 
City developed an inspection worksheet to document the presence of dry weather runoff, 
water in the catch basins, tidal conditions, trash/floatables, and any other relevant 
observations. In addition, OWQMP agreed to notify the City if any dry weather runoff 
was observed during weekly sampling activities at Hobie Beach. Any exceedances of 
state ocean water quality standards would also be noted.

Since monitoring efforts began in June 2016, no dry weather runoff has been observed 
and no state ocean water quality standards have been exceeded at Hobie Beach. At each 
monitoring event, photographs are taken upstream and downstream of each catch basin 
to provide evidence that no dry weather flow was present. Photos are also taken of the 
inside of the catch basins to document the presence of water, floatables, and kelp. Water 
is often present in both catch basins; however, it appears to be the result of tidal influence 
as the depth of water in the catch basins directly correlates with tidal conditions at the 
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time of monitoring (based on visual observations). Additionally, VCWPD staff have 
measured the salinity of water in the catch basins and compared it to the salinity of the 
water in the harbor and found that they were similar. Additional details and an example 
field sheet are included in Appendix B. 

5.1.1.11 Street Sweeping - City

Street sweeping conducted by the City occurs twice per month, or more frequently, as 
necessary. This removes possible sources of contamination from the streets, preventing 
these sources from being transported to the beaches and negatively affecting water 
quality.  

5.1.1.12 Trash Management - City

The QMRA (SCCWRP, 2013) identified pelicans, gulls, and pigeons as possible sources 
of indicator bacteria and fecal wastes at the beaches. Trash containers were replaced with 
bird resistant receptacles that are emptied daily by the City (examples are shown in 
Appendix B). This measure both reduces the bird population, reducing fecal waste from 
the birds, and decreases the amount of trash that is removed from trash cans and 
eventually transported into harbor waters.  

5.1.2 Pilot Studies and Structural Controls 

5.1.2.1 Bird Control Measures - County

The QMRA (SCCWRP, 2013) identified pelicans, gulls, and pigeons as possible sources
of indicator bacteria and fecal wastes at the beaches. Efforts to reduce bird populations 
are currently in place, such as discouraging feedings by the public, trash controls, and 
reducing fish waste in the area. To accompany these efforts, prior to the TMDL, the
County Harbor Department tested several bird control measures at the CIH beaches. 
These efforts included the following:

• Clothesline stands with metallic streamers (“scarecrows”)
• Bird resistant refuse containers (examples shown in Appendix B) 
• Increased frequency of beach clean-up 
• Installment of wire rotors on the sea wall 
• Installment of the “BirdXpellar”, a device that admits periodic raptor calls

Bird filaments are another potential deterrent that could be used at the beaches, however 
considerations related to protection of special status species (e.g., brown pelican) restrict 
their potential use. Other Southern California beaches have used dogs and falcons with 
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mixed success. At this time, the County is focusing its efforts on human and storm drain 
related sources of bacteria, and therefore is not planning to pursue these options. 

5.1.2.2 Mobile High Pressure Flushing - County

A lack of circulation in the shallow surf zones at the beaches may contribute to an 
environment that is able to support elevated levels of bacteria. Therefore, a high pressure 
water hose was proposed by the County Harbor Department to encourage circulation and 
mixing in the shallow beach areas. This technique was conducted as an experiment. The 
Harbor Department staff used a high pressure hose on two separate dates and found it to 
be unproductive for enhancing local water circulation at the Harbor Beaches.

5.1.2.3 Pilot Enhanced Circulation Devices - County

A sample conducted at the beaches in 2000 showed that elevated levels of indicator 
bacteria were only found in samples collected from the surf zone (LWA, 2001). 
Observations during a dye study at Kiddie Beach noted that there was limited circulation 
near the beach areas, as dye placed in the surf stayed concentrated within 25 feet of the 
surf line (LWA, 2001).  

Poor circulation in the surf zone creates an environment able to support high bacteria 
densities. The design of the harbor and inclusion of the surge wall isolate these beach 
areas from the general circulation in the harbor. Dry weather bacteria exceedances can 
likely be attributed to local sources, so it is expected that improvements to circulation 
near the beaches will also improve water quality. No additional circulation studies have 
been conducted, and circulation devices have not been implemented. 

5.2 Wet Weather IP Recommended BMPs

5.2.1 Institutional BMPs

5.2.1.1 Downspout Disconnect Program - County

The Wet Weather IP recommended implementation of a downspout disconnect program 
to reduce wet weather stormwater discharges to the Harbor. In 2012, the County 
performed a feasibility assessment of a downspout disconnect program. It was found that 
due to a lack of roof gutters, small setbacks and minimal landscaping area, 
implementation of a downspout disconnect program is infeasible and would provide very 
minimal benefits (the findings are summarized in Appendix B). Therefore, alternatives
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have been implemented in County tier 18 areas. The Greens Gardens Group (G³), in 
coordination with the County, prepared a “Downspout Redirect” workshop brochure and 
hosted an Ocean Friendly Gardens class on June 14, 2013 (Appendix B). The brochure 
provides general information, using language intended for the average homeowner, on 
downspouts redirected to rain barrels, permeable paving, and sponge (rain) gardens, while 
the classroom seminar taught local residents techniques to install these systems. This 
program is anticipated to contribute to a reduction in wet weather runoff and bacteria 
loads from County residential areas to the Harbor. 

5.2.1.2 Pet Ownership Outreach and Enforcement Programs - County

Several actions have been taken by the County to reduce domesticated dogs as a potential 
source of contamination. 3,400 flyers educating on pet waste disposal were mailed to all 
beach residents and boat slip tenants in February 2011 and May 2014. These flyers are 
also available at public counters and retail areas throughout the Harbor area. A 
“Watershed Protection Tips for Pet Owners” brochure was developed by the Countywide 
Stormwater Program and 5,000 copies were made for distribution. In 2014, the County 
updated the brochure and redistributed it. A pet waste flyer was also developed for the 
County Harbor Department to educate the public on why it is important to properly 
dispose of pet waste. Another bacteria pollution prevention brochure in both English and 
Spanish, “4 Simple Habits to Reduce Watershed Pollution” or “4 Simples Consejos Para 
Reducir La Contaminacion de Cuenca Hidrograficas”, has been recently completed, and 
2,400 copies will be distributed with utility bills in December 2016. These materials are 
included in Appendix B.  

5.2.1.3 Catch Basin Cleaning - County

A catch basin cleaning program is currently in place through the MS4 NPDES permit. 
Catch basins have been classified into three priority groups based on the volume of trash 
generated, and inspections are performed according to priority group. County catch basins 
are cleaned as needed based on inspection or whenever they are more than 25 percent
full. The County’s catch basins draining to the Harbor beaches collect sand and very little 
trash. Continued inspections and clean outs of the catch basins contribute to water quality 
improvement in MS4 wet weather discharges to the Harbor.  

8 A “tier 1” implementation area was identified for the Wet Weather IP to characterize the estimated area 
that is directly tributary to the Harbor south of Channel Islands Boulevard.
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5.2.2 Structural BMPs

The wet weather IP identified Harbor redevelopment projects that would result in new 
structural stormwater controls consistent with MS4 requirements for onsite retention 
and/or treatment of stormwater. Only a single redevelopment project, a boat launch ramp 
replacement, has been completed with structural BMPs since the submission of the wet 
weather IP (Figure 5). The project, completed in June 2014, is located on the east channel 
of the Channel Islands Harbor, west of Victoria Avenue and just north of Curlew Way.
Two bioswales and two large Contech stormwater cartridge filtration vaults were 
constructed to treat runoff from approximately 3.5 acres of impervious area prior to 
discharge to the Harbor. The filtration vaults are designed to remove 80 percent of 
particulates that are 50 microns or larger at a water quality flow rate of 0.48 and 0.6 cubic 
feet per second.   

5.2.3 Storm Drain Outfall Monitoring Program – County

The Wet Weather IP identified storm drain outfall monitoring as an important activity to 
help prioritize outfalls for possible treatment retrofit projects. The concept was developed 
and applied for funding under the Clean Beaches Initiative Grant Program in August 
2013; however, funding has not been awarded. After discussions with the State Water 
Resources Control Board Financial Assistance Program (Clean Beaches Initiative) staff, 
it was recognized that due to on-going improvements, the project schedule may be 
inappropriate to meet the funding program goals. Also, an invitation for resubmittal 
suggested focusing on dry weather only. The County submitted another grant application 
in July 2014 but it was not selected for funding. 

5.3 Additional BMPs (Not Identified in IPs)

Additional BMPs were identified for implementation based on findings from the QMRA 
study. 

5.3.1 Sewer Line Replacement – Channel Island Beach Community Services 
District

The sewer system within Silver Strand community and its vicinity is operated by 
CIBCSD.  A sewer replacement project implemented in 2014 involved the replacement 
of 8,500 linear feet of cured in place pipe (CIPP) and 1,200 linear feet of open trench pipe
(9,700 linear feet total), including a section that runs along Victoria Avenue parallel to 
Kiddie and Hobie Beaches on the east side of the street (see Figure 5). The pipeline was 
installed in 1966 and had experienced several failures throughout the years. Observation 
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during the most recent failure in 2003 indicated that the pipe was near the end of its useful 
life.

The CIBCSD’s capital improvement project began on July 22, 2014, and newly 
rehabilitated force mains near the beaches that were placed back in service around 
October 22, 2014. Replacement of these sewer lines reduces the chance that sewage will 
leak from the sewer system and travel to the harbor or storm drains through the 
subsurface.  

5.3.2 Storm Drain Outfall – County and City

A storm drain outfall on Hobie Beach is owned and operated by the City, and receives 
surface runoff from two catch basins on S. Victoria Ave. During the 2012 SCCWRP 
study, the outfall discharged very high Enterococcus concentrations, and a concentration 
gradient was observed in the surf zone downstream of the outfall. However, no surface 
runoff entered the storm drain, and the high Enterococcus concentrations were caused by 
growth in the storm drain and tidal flushing. The County and the City agreed to 
collaborate on the drain outfall retrofit project to eliminate dry weather indicator bacteria
inputs to Hobie Beach. The City is planning to install a Tideflex value 
(http://www.tideflex.com/tf/index.php) on the outfall to reduce backwater ponding and 
bacteria regrowth in the storm drain.

5.3.3 Dry Weather Diversion – VCWPD

The San Nicholas Pump Station (Pump Station) was installed by VCWPD in 1986 and 
since then has been operated for flood control purposes. As a result of stakeholder efforts 
to improve water quality of the Harbor Beaches, VCWPD temporarily diverted dry 
weather flows from the Pump Station to the City’s Wastewater Treatment Plant for 
treatment from October 1999 to October 2000, resulting in lower total and fecal coliform 
concentrations at Kiddie Beach. A permanent diversion structure was then installed in 
2003. From 2003 to October 2014, the sewer diversion pump was active during the 
summer dry periods (April 15 through September 30) with periodic disturbances due to 
operational issues or weather (i.e., the diversion pump was switched off before forecasted 
storms during the summer). In April 2015, the diversion pump was switched to operate 
year-round during dry weather, and was manually turned on/off by VCWPD personnel 
based on storm forecasts and recorded amounts of rain (TMDL defined wet weather as 
0.1 inches of rain or more plus the three days following the rain event). This change to 
year-round operation was expected to result in further reduction of dry weather bacteria 
exceedances at Kiddie Beach.
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Based on VCWPD’s existing Supervisory Control and Data Acquisition (SCADA) 
system, between June 2015 (when the diversion pumping information was incorporated 
into the SCADA system) and October 2016, a total of 8,383,652 gallons were diverted to 
the sanitary sewer system from the Pump Station (details are included in Appendix B).  

In April 2016, VCWPD staff updated the diversion pump system by installing a new stand 
pipe rain gage on the roof outfitted with a Hydrolynx 50386 ALERT2 Transmitter in 
order to automate the operations based on actual rainfall.  The rain gage and transmitter 
were then programmed to turn the sewer diversion pump “off” and turn the sump pump 
that discharges to the harbor “on” when 0.1 inches of rainfall is received on the rooftop 
rain gage.  After 72 consecutive hours of no additional rainfall, the sump pump will turn 
“off” and the sewer diversion pump will turn back “on” and resume regular operation of 
diverting all flows into the pump station to the sanitary sewer system.

On June 16, 2016, VCWPD staff performed a dye test within the two storm drains 
draining to the Pump Station.  The purpose of this dye test was to confirm that both the 
Pump Station and sewer diversion pump were working correctly and that 
valve/infrastructure leaks or other issues were not causing dry weather runoff collected 
at the Pump Station to discharge to the CIH adjacent to Kiddie beach (instead of being 
diverted to the sanitary sewer system). 

Two locations within the storm drain system were identified as being ideal for discharging 
the dye upstream from the Pump Station (shown in Appendix B).  Location #1 was the 
closest upstream manhole, where approximately 95 percent of the total 31 acres drains 
through this location via a 36-inch reinforced concrete pipe (RCP).  Location #2 was 
within a catch basin that ties into an 18-inch RCP draining directly to the Pump Station, 
and this location represents the remaining five percent of the drainage area to the Pump 
Station.  

Notification of the dye test was given one to two weeks prior to the study to all appropriate 
organizations, which included the Ventura County Harbor Department, CIBCSD, 
VCEHD, Ventura County Transportation Department, VCWPD Operations and 
Maintenance Division, and California State Lifeguards. Three dye test notification signs 
were place along Kidde Beach prior to starting the procedure. The low tide period on June 
16, 2016 (1.8 feet at 1:29 p.m.) was selected as the date for the dye test to increase the 
likelihood of observing dye flowing from the outfall. The dye test was executed using the 
following procedure (a schematic of the Pump Station is included in Appendix B): 

• 12:50 p.m.: one gallon of the dye liquid (Cole Parmer Yellow/Green Tracing Dye) 
was poured into the Location #1 “Parking Lot” storm drain manhole.   
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Simultaneously, O&M staff hosed approximately 150 gallons of water from the 
water truck into the manhole.  Dye was observed in the containment vault at the 
Pump House at 12:54 p.m., transported by the 36-inch RCP.  

• 1:00 p.m.: one gallon of the liquid dye was poured into the Location #2 west side 
catch basin on San Nicholas.   Approximately 100 gallons of water from the water 
truck was flushed into the catch basin.  The dye was immediately observed 
entering the containment vault through the 18-inch RCP outfall.  

• 1:04 p.m.:  the Pump Station storm drain to sewer automatic diversion pump was 
turned on.  The water level within the vault at this time was approximately 64 
inches.   The storm drain diversion pump is programmed to turn on when the water 
level within the vault reaches 48 inches and remain on until the water is drawn 
down to approximately 18 inches.  The pump functioned properly and 
immediately kicked on.  The dye was observed being pumped into the Sewer 
manhole adjacent to the pump house. 

• 3:00 p.m.: CIBCSD staff remained on site until approximately 3:00 p.m. to 
visually monitor Kiddie Beach for the presence of dye.  Dye was not observed 
within the waters at Kiddie Beach or exiting the Pump Station’s main pump outfall 
locations throughout the test.  

On June 17, 2016 at approximately 9:00 a.m., a follow-up dye monitoring inspection was 
conducted at Kiddie Beach by CIBCSD staff. Dye was not observed at the beach.
Throughout the entire study, dye was not detected within the Kiddie Beach area or the 
Pump Station Main Pump outfalls while the sewer diversion pump was operating per 
normal operating conditions.  Therefore, it was confirmed that all dry weather flows are 
being successfully diverted to the sanitary sewer system, with no discharge of dry weather 
flows to the Kiddie Beach/Channel Islands Harbor area. Photographs from the dye study 
are included in Appendix B. 

5.3.4 Parking Lot Drain Removal – County

Improvements to parking lot drainage have recently been implemented, and these 
improvements have aided in preventing dry and wet weather flows originating at the 
Kiddie Beach parking lot from reaching the beach. No direct runoff from the parking lot 
of Kiddie Beach is discharged onto the beach sand. The elimination of stormwater runoff
from these parking areas reduces bacteria contributions to the beach during wet weather.  

5.3.5 Marina Facilities – County

The County Harbor Department prohibits septic and other illicit discharges from boats,
and pump-out facilities are located in the harbor to encourage the public to pump their 
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septic and holding tanks instead of discharging into harbor waters. Dye tablets are also 
distributed to boaters to reveal if boat holding tanks are being emptied into the harbor 
waters.  

The County Harbor Marinas were certified as a Clean Marinas by the Clean Marina 
California Program on February 22, 2006 and recertified as Clean Marinas on June 8, 
2016. Four sewage pump-out facilities and a bilge pump-out facility are maintained 
monthly to help prevent pollutant loading in the Harbor. Maintaining strict regulation at 
the marina limits the illegal discharges that could contribute bacteria directly to the harbor 
waters. 

5.3.6 Ordinances 

Many sources of bacterial loads contributing to the pollution at the beaches are associated 
with human activity. The County and City have established numerous ordinances to
regulate the behavior of the public to help reduce pollutants entering the harbor waters. 
In addition, the CIBCSD adopted Ordinance No. 75 to establish water conservation and 
water supply shortage program and regulations including water use restrictions, which 
aid reduction of urban runoff and nuisance flows within the beach community. 

• County Ordinance No. 4450 – No discharge of pollutants, bacteria, or trash into 
County storm drains. 

• City Ordinance No. 2876 – The discharge of pollutants into the storm drain 
system is prohibited.

• Harbor Ordinance 6408 – No deposition of refuse, trash, sewage, or waste 
matter in water of harbor or outer harbor.

• City Ordinance No. 2876 - No person may throw, deposit, leave, maintain, keep, 
or permit to be thrown, deposited, kept, or maintained, in or upon any public or 
private driveway, parking area, street, alley, sidewalk, trail, or component of the 
storm drain system or any receiving waters, any refuse, rubbish, garbage, litter, 
or other discarded or abandoned objects, articles, accumulations, or pollutant so 
that the same may cause or contribute to pollution. 

• County Parks Ordinance No. 6408-3 – Trash must be placed in trash receptacles. 
• Parks Ordinance 6306-3 – No removal of objects from trash receptacles; and 

rubbish must be placed in specified locations. 
• CIBCSD Water Conservation Ordinance 75 - In accordance with water 

conservation efforts, residents are prohibited from hosing down hard/paved 
surfaces or generating runoff from landscape areas onto hard surfaces/pavement. 
Residents must also use a hose equipped with a self-closing spray nozzle when 
washing vehicles. 
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Enforcement of these ordinances are likely reducing pollutant contributions entering the 
harbor, either directly or through runoff, generated from human activity. 

6. COMPLIANCE DISCUSSION 

6.1 Dry Weather Compliance

The dry weather monitoring results from 2009 to 2014 show no exceedances of the single 
sample interim WLAs required by the TMDL. Also there were no dry weather single 
sample or geometric mean final WLA exceedances at Hobie Beach. However, there were 
dry weather single sample or geometric mean final WLA exceedances at Kiddie Beach.
Dry weather sampling events that exceeded single sample or geometric mean water 
quality objectives are summarized in Table 8, along with important comments. 

Although final WLAs were exceeded at Kiddie Beach during dry weather, dry weather 
BMPs have been implemented to eliminate dry weather flows. Additionally, studies have 
been conducted to demonstrate that the County and City’s local MS4 outfalls are not 
contributing dry weather flows to the Harbor Beaches and therefore are not causing or 
contributing to the exceedances measured at the Harbor Beaches during dry weather.   
These dry weather BMPs and studies include:  

• Setting the San Nicholas Pump Station diversion pump to operate during year-
round dry weather starting in April 2015. In addition, the diversion pump was 
recently upgraded to operate based on actual rainfall at a site-specific rain gage,
starting in April 2016. In June 2016, a dye test was also performed at the San 
Nicholas Pump Station that confirmed that all dry weather flows were being 
diverted to the sanitary sewer system and were not discharging to the Kiddie 
Beach area. 

• Inspecting the catch basins that discharge into Hobie Beach on a weekly basis 
for dry weather flow. No dry weather runoff has been observed by the City since 
this program began in June 2016. 

Since the sewer line replacement in October 2014, only one out of eight samples at Kiddie 
Beach that were analyzed in the MST study had a human marker detection. This shows 
significant improvement relative to the frequent rate of detection, as determined by 
SCCWRP in 2014/2015, prior to the sewer repair. It is also important to note that Heal 
the Bay’s Beach Report Cards from 2014 to 2016 rated the Harbor beaches favorably for 
dry weather, awarding Hobie Beach and Kiddie Beach an “A” grade four times and a “B” 
grade once during this period. These grades are significant improvements from prior to
the TMDL, when Hobie Beach received a grade of “F” for the years 2000 to 2003 and
Kiddie Beach received a grade of “F” for the years 2000, 2001, 2002, and 2004. 
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Table 8. Dry Weather Exceedance Days at Kiddie Beach (after December 18, 2013) 

Date Season 

Single Sample Exceedances Geometric Mean 
Exceedances1

Important 
Comments

Fecal 
Coliforms 

(MPN/ 
100 mL) 

Entero-
coccus 
(MPN/ 
100mL)

Total 
Coliform 
(MPN/ 
100mL) 

Entero-
coccus 
(MPN/ 
100mL)

Total 
Coliform 
(MPN/ 
100mL) 

TMDL Threshold 400 104 10,000 35 1,000

1/27/14 

Winter 
Dry

364 Forcemain Undergoing 
Rehabilitation

2/18/14 344 Forcemain Undergoing 
Rehabilitation

2/24/14 41 Forcemain Undergoing 
Rehabilitation

3/17/14 831 89 Forcemain Undergoing 
Rehabilitation

3/24/14 36 Forcemain Undergoing 
Rehabilitation

12/8/14 165 11,199 66
Dredging between
10/14/2014 and 
1/24/2015

12/22/14 124 70 1,925 
Dredging between
10/14/2014 and 
1/24/2015

12/29/14 55 1,355 
Dredging between
10/14/2014 and 
1/24/2015

1/5/15 38 1,055 
Dredging between
10/14/2014 and
1/24/2015

1/20/15 364 90
Dredging between
10/14/2014 and 
1/24/2015

1/26/15 81
2/2/15 71

2/17/15 41

11/17/15 531

All year dry weather 
Diversion Pump 
Operation started in 
April 2015

1/4/16 306 Diversion Pump 
Operating
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Date Season 

Single Sample Exceedances Geometric Mean 
Exceedances1

Important 
Comments

Fecal 
Coliforms 

(MPN/ 
100 mL) 

Entero-
coccus 
(MPN/ 
100mL)

Total 
Coliform 
(MPN/ 
100mL) 

Entero-
coccus 
(MPN/ 
100mL)

Total 
Coliform 
(MPN/ 
100mL) 

TMDL Threshold 400 104 10,000 35 1,000

3/28/16 44 Diversion Pump 
Operating

4/1/14 

Summer 
Dry

344

Diversion Pump 
Operating; Forcemain 
Undergoing 
Rehabilitation; Follow-
up sample did not 
exceed

4/15/14 750

Diversion Pump 
Operating; Forcemain 
Undergoing 
Rehabilitation; Follow-
up sample did not 
exceed

10/21/14 703 659

Diversion Pump 
Operating; Forcemain 
Undergoing 
Rehabilitation;
Dredging between
10/14/2014 and 
1/24/2015

10/22/142 624 738 42

Diversion Pump 
Operating; Dredging 
between 10/14/2014 
and 1/24/2015

10/28/14 45

Diversion Pump 
Operating; Dredging 
between 10/14/2014 
and 1/24/2015

1. There were no geometric mean exceedances of the water quality objective for fecal coliforms.
2. This was a follow-up sample.

6.2 Wet Weather Compliance

While the wet weather single sample final WLAs are not effective until December 18, 
2018, the wet weather monitoring results from 2009 to 2016 show that no exceedances 
of the interim WLAs occurred for both Hobie Beach and Kiddie Beach, except for interim 
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WLAs at Kiddie Beach in TMDL year 2011. It is also important to note that 2011 and 
2015 were the only TMDL years where exceedance days would have exceeded the wet 
weather single sample final WLAs. However, the recent drought, which has resulted in 
fewer wet days over the past several years, could have partially contributed to this.  

The winter and summer geometric mean targets became effective on December 18, 2013
and there were no exceedances greater than the geometric mean targets at Hobie Beach
on wet weather days. However, there were exceedances greater than the final geometric 
mean targets at Kiddie Beach during wet weather, and these exceedance days are 
summarized in Table 9.

With the ongoing implementation of the BMPs defined in the Wet Weather IP, it is
expected that the water quality during wet weather will improve and the number of wet 
weather exceedance days will continue to decrease. This water quality improvement is 
supported by recent wet weather monitoring results that suggest a significant 
improvement in beach water quality since the TMDL became effective. Based on the 
period of record used in the TMDL (April 1999 - March 2006), AB411 monitoring data 
indicated that Kiddie and Hobie Beaches exceeded single sample water quality objectives 
51 percent and 43 percent of the time, respectively, during wet weather. However, since 
the TMDL effective date (February 2009 – October 2016), wet weather exceedance 
percentages were 29 percent and 26 percent at Kiddie and Hobie Beaches, respectively, 
indicating significant water quality improvement since the TMDL. To further guide wet 
weather implementation planning, the City and County are considering MST sampling at
the Harbor Beaches and the MS4s during wet weather to identify and eliminate (if 
present) human fecal sources.

Heal the Bay also awarded high grades for the Harbor Beaches during wet weather. Hobie 
Beach and Kiddie Beach were given two “A” grades and two “C” grades for wet weather 
for 2014 to 2016. Again this is an improvement over the pre-TMDL condition, in which 
Hobie Beach received an “F” grade from 2000 to 2003 and Kiddie Beach received an “F” 
grade from 2000 to 2007 (excluding 2006). 
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Table 9. Wet Weather Exceedance Days at Kiddie Beach (after December 18, 2013)

Date Season 

Single Sample Exceedances Geometric Mean Exceedances1

Fecal 
Coliforms 

(MPN/ 
100 mL)

Enterococcus 
(MPN/ 
100mL) 

Total 
Coliform 
(MPN/ 
100mL)

Enterococcus 
(MPN/ 
100mL) 

Total Coliform 
(MPN/ 100mL)

TMDL Threshold 400 104 10,000 35 1,000
12/1/14

Wet2 

47
12/15/14 53 1,454
1/12/15 44 1,231
2/9/15 82

1. There were no geometric mean exceedances of the water quality objective for fecal coliforms.
2. Exceedances during wet weather are only listed for exceedances of the geometric mean, since single 

sample final WLAs for wet weather are not yet effective.  

7. CONCLUSION

The City, County, and VCWPD have implemented numerous dry and wet weather BMPs 
to comply with the TMDL requirements, including modification to the low flow diversion 
(to extend operation into winter dry weather) and repair of a nearby sewer line. As a 
result, dry weather indicator bacteria concentrations and human marker detections rates 
have fallen.  In addition, a dye test of the low flow diversion and regular inspections have 
demonstrated that dry weather flows are not occurring at the MS4 outfalls. Therefore, 
local MS4s are not causing or contributing to the few remaining dry weather WLA 
exceedances that are observed at the Harbor beaches. To confirm the absence of human 
markers, additional human maker sampling is needed at both Hobie and Kiddie Beaches.

Although wet weather final WLAs are not effective yet, the City, VCWPD, and County 
have also made progress towards consistently meeting them. To further improve water 
quality and prioritize the elimination of human fecal bacteria, the City, VCWPD, and 
County are considering MST investigations during wet weather as well.
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Figure 3: City MS4 and Land Use
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Figure 4: QMRA Monitoring Locations
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Figure 5: Locations of Key BMP Implementation
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1. INTRODUCTION

1.1 Background 

The Harbor Beaches of Ventura County, or Kiddie Beach and Hobie Beach, located within 
the Channel Island Harbor (CIH), are included on the California 303(d) list for bacteria. To 
address this, a Total Maximum Daily Load (TMDL) was developed for the CIH beaches.
The TMDL, an amendment to the Water Quality Control Plan for the Los Angeles Region
(Basin Plan), became effective on December 18, 2008 (Resolution R2007-017). The TMDL 
Basin Plan Amendment contains numeric limits based on REC-11 bacteriological water 
quality objectives for marine water. The allowable pollutant loadings under the TMDL, or 
waste load allocations (WLAs), are expressed as an allowable number of days per year that
the water quality objectives can be exceeded. The TMDL single sample interim and final 
WLAs were included in the 2009 Ventura County MS4 Permit, for three seasons: (1) 
summer dry weather (April 1 to October 31), (2) winter dry weather (November 1 to March
31), and (3) wet weather days (defined as days of 0.1 inches of rain or more plus the three 
days following the rain event). The geometric mean WLAs listed in the TMDL Basin Plan
Amendment are not incorporated into the Ventura County MS4 permit. The Amendment 
required submittal of a Compliance Report by December 18, 2014 (six years after the 
effective date of the TMDL), that summarized monitoring results relative to TMDL WLAs 
and implemented activities to improve water quality at the beaches. Two reports were
submitted on December 18, 2014 to fulfill this requirement, one for the City of Oxnard 
(Geosyntec Consultants, 2014a) and one for the County of Ventura Public Works Agency 
and the Ventura County Watershed Protection District (Geosyntec Consultants 2014b). The 
Amendment requires an additional Compliance Report to be submitted by December 18, 
2016 (eight years after the effective date of the TMDL).   

The TMDL was developed based on a reference system/antidegradation approach. 
Therefore, the allowable number of exceedance days for each monitoring site are based on 
the more stringent of two criteria: (1) exceedance days in the designated reference system
(Leo Carrillo Beach), or (2) exceedance days based on historical bacteriological data at the 
monitoring site (1999-2006). This ensures that bacteriological water quality is at least as 
good as that of a largely undeveloped system and that there is no degradation of existing 
water quality. In the case of the CIH beaches the number of exceedance days at the reference 
beach was the more stringent criteria (LARWQCB 2007).

1 The REC-1 beneficial use category covers uses of water for recreational activities involving body contact 
with water, where ingestion of water is reasonably possible. These uses include, but are not limited to, 
swimming, wading, water-skiing, skin and scuba diving, surfing, white water activities, fishing, or use of 
natural hot springs. (LARWQCB 1994)
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This report presents results from a data analysis performed on the weekly monitoring data 
for indicator bacteria at the CIH beaches for the TMDL WLAs for which compliance dates 
have passed; these include the interim and final summer and winter dry weather single 
sample WLAs, the interim wet weather single sample WLA, and the interim and final 
geometric mean WLAs. The weekly monitoring data for indicator bacteria at the CIH
Beaches were compared with the REC-1 single sample and geometric mean objectives. An 
exceedance day was counted when any indicator bacteria density exceeded the single sample 
objective or the rolling 30-day geometric mean objective. Exceedance days were then 
compared to the interim and final allowable exceedance days for each season.

1.2 Data Analysis Objectives 

The following single sample water quality objectives for waters designated REC-1 are 
referenced in the TMDL: 

a. Total coliform density shall not exceed 10,000 MPN/100 mL.

b. Fecal coliform density shall not exceed 400 MPN/100 mL. 

c. Enterococcus density shall not exceed 104 MPN/100 mL.  

d. If the ratio of fecal-to-total coliform exceeds 0.1, total coliform density shall not 
exceed 1,000 MPN/100mL.  

The single sample WLAs, based on a weekly sampling frequency, are expressed as annual 
allowable exceedance days and are shown in Table 1 (interim) and Table 2 (final).  

Table 1. Interim Single Sample WLAs for Weekly Sampled Sites, 
Expressed as Annual Allowable Exceedance Days

Location Summer Dry 
Weather

Winter Dry 
Weather

Wet 
Weather

Hobie Beach 6 4 6
Kiddie Beach 8 4 5

Table 2. Final Single Sample WLAs for Weekly Sampled Sites, Expressed 
as Annual Allowable Exceedance Days

Location Summer Dry 
Weather

Winter Dry 
Weather

Wet 
Weather

Hobie Beach 0 1 3
Kiddie Beach 0 1 3

The following rolling 30-day geometric mean water quality objectives for waters designated 
REC-1 are referenced in the TMDL:

a. Total coliform density shall not exceed 1,000 MPN/100 mL. 



CIH Bacteria TMDL Analysis Report A-3 12.16.2016

b. Fecal coliform density shall not exceed 200 MPN /100 mL. 

c. Enterococcus density shall not exceed 35 MPN/100 mL.  

The interim 30-day rolling geometric mean WLAs, based on a weekly sampling frequency, 
are expressed as allowable exceedance days in the TMDL Basin Plan Amendment and are 
shown in Table 3. The final 30-day rolling geometric mean WLAs are zero allowable 
exceedance days during any season.  

Table 3. Interim 30-day Rolling Geometric Mean WLAs for Weekly Sampled Sites, 
Expressed as Allowable Exceedance Days

Location Summer Weather Winter Weather
Hobie Beach 12 13
Kiddie Beach 8 14

The interim WLAs (listed in Table 1 and Table 3) became effective the date the TMDL went 
into effect (December 18, 2008) and are applicable until the final WLAs become effective 
as shown in Table 4. 

Table 4. Effective Dates of Final WLAs

Calculation Type and Time Period Effective Date of Final WLAs
Single Sample WLAs for Dry Weather December 18, 2013
Single Sample WLAs for Wet Weather December 18, 2018
Rolling 30-day Geometric Mean WLA December 18, 2013

1.3 Monitoring Summary

Monitoring at the CIH Beaches is based on TMDL and State monitoring requirements. 
Monitoring occurs at the beach sampling locations (VCEHD 36000 and VCEHD 37000) on 
a weekly frequency, year-round. Samples are collected in ankle to knee deep water.   

This analysis includes water quality monitoring data from February 4, 2009 through October 
31, 2016. The majority of the monitoring data were collected by the Ventura County 
Environmental Health Department (VCEHD). Some dates with missing data from the 
VCEHD were filled in with monitoring data collected by the Ventura County Water 
Protection District (VCWPD). 

Sampling has generally occurred on a weekly basis. Typically, if a dry weather sample
exceeded a water quality objective a follow-up sample was collected on the following day.
As a result, there are numerous weeks with back-to-back sample days. The monitoring 
periods with unfilled gaps, where samples were not collected by the VCEHD or VCWPD,
include the following periods, with explanations for why each period was missed: 
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• 12/18/2008 – 1/28/2009 (Hobie and Kiddie Beach): State budget cut for ocean water 
testing, no funding available for this time period. 

• 11/22/2010 – 1/17/2011 (Hobie Beach): No sampling due to beach maintenance 
(gate locked). 

• 12/17/2012 – 2/18/2013 (Hobie Beach): Dredging equipment on beach, area fenced 
(no access).

• 9/9/2014 (Hobie and Kiddie Beach): Dredging equipment on beach, area fenced (no 
access).

• 9/30/2014 (Hobie Beach): Dredging equipment on beach, area fenced (no access). 

• 10/21/2014 (Hobie Beach): Dredging equipment on beach, area fenced (no access).

• 12/29/2014 (Hobie Beach) – No access (gate locked).

Table 5 shows a summary of missed weekly sampling at both beaches for each season (as 
defined for the single sample WLA) and year. Table 6 shows a summary of missed weekly 
sampling at both beaches for each season (as defined for the Geometric Mean WLA) and 
year.

Table 5. Summary of Missing Data 
(Seasons Defined for Single Sample WLA) 

TMDL Year 
(Nov 1 - Oct 31)

Missed Weekly Samples
Summer Dry Winter Dry Wet

Hobie 
Beach

Kiddie 
Beach

Hobie 
Beach

Kiddie 
Beach

Hobie 
Beach

Kiddie 
Beach

2008/20091,2 0 0 9 9 4 4
2009/2010 0 0 0 0 0 0
2010/2011 0 0 4 0 5 0
2011/2012 0 0 0 0 0 0
2012/2013 0 0 7 0 3 0
2013/2014 3 1 0 0 0 0
2014/2015 0 0 1 0 0 0
2015/2016 0 0 0 0 0 0

1. Four of the nine weeks not sampled during the 2009 winter dry season were not sampled because the TMDL 
was not effective until December 18, 2008. 
2. Three of the four weeks not sampled during the 2009 wet season were not sampled because the TMDL was 
not effective until December 18, 2008. 
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Table 6. Summary of Missing Data 
(Seasons Defined for Geometric Mean WLA)

TMDL Year (Nov 
1 - Oct 31)

Missed Weekly Samples
Summer Winter

Hobie Beach Kiddie Beach Hobie Beach Kiddie Beach
2008/20091 0 0 13 13
2009/2010 0 0 0 0
2010/2011 0 0 9 0
2011/2012 0 0 0 0
2012/2013 0 0 10 0
2013/2014 3 1 0 0
2014/2015 0 0 1 0
2015/2016 0 0 0 0

1. Seven of the 13 weeks not sampled during the 2009 winter season were not sampled because the 
TMDL was not effective until December 18, 2008. 

2. ANALYSIS METHODOLOGY

2.1 Single Sample

For each sample result, the measured indicator bacteria concentrations were compared to 
the single sample water quality objectives. If any one of the objectives were exceeded, one 
exceedance was counted, with exceedance counts summed by season to compare with 
weekly sampling allowed exceedance days. Occasional follow-up samples result in multiple 
samples in a week. If both samples exceed objectives, this is counted as one weekly 
exceedance. However, if the first day exceeds but the second day does not, this counts as 
1/7th (0.143) of a weekly exceedance to enable comparison with allowed exceedance days
since these assume strict weekly sampling.  

Single sample exceedance day totals were analyzed by season. For each TMDL year 
(November 1 – October 31), sampling days were classified as a winter dry, summer dry, or 
wet day. Wet days are classified as days with at least 0.1 inches of rain and the three days 
following, based on rainfall data from the Port Hueneme – Oxnard Sewer Plant station 
(VCWPD #017C)2 and the CIH – Kiddie Beach station (VCWPD #215A)3. Winter dry 

2 Note that the TMDL used historical rainfall data from the Los Angeles International Airport (LAX) 
meteorological station for calculating the WLAs, since this station has the longest historical rainfall record (54 
years) in the Los Angeles region. 
3 Hourly rainfall data were downloaded from the VCWPD Hydrologic Data Server 
(http://www.vcwatershed.net/hydrodata/php/getstations.php?dataset=rain_hour) to determine daily rainfall 
totals. The Port Hueneme – Oxnard Sewer Plant station (VCWPD # 017C) was used for 2008 – 2015. The 
new CIH – Kiddie Beach station (VCWPD #215A) came online partway through 2015 and therefore was used 
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weather is defined as days between November 1 and March 31 that are not classified as wet 
days. Summer dry weather includes days between April 1 and October 31 that are not wet 
weather days. The number of allowable exceedance days listed in the TMDL Basin Plan 
Amendment were calculated, by the Regional Board staff, based on the number of wet days 
during the 90th percentile storm year4 (LARWQCB 2007). There were 79 wet days during 
the 90th percentile storm year at the CIH rain gage station (VCWPD #215) (based on 50 
years of record, 1964-2013). None of the TMDL compliance years had more wet days than 
the 90 percentile storm year; though 2010 and 2011 were close to the 90th percentile year 
with 75 and 72 wet days, respectively.

2.2 Geometric Mean

The 30-day rolling geometric mean calculations were performed based on approaches set
forth by the TMDL Basin Plan Amendment, the TMDL staff report (LARWQCB, 2007), 
and conversation with LARWQCB staff (Man Voong, personal communication, October 
16, 2014). These approaches maintain that geometric means are to be computed based on a 
minimum of five samples on a rolling 30-day basis during each TMDL season.

For weekly geometric mean calculations, the following procedure is used: 

1. A rolling 30-day geometric mean is calculated every day that a sample is collected,
as long as the following conditions are true: 

a. There are at least five samples collected in the rolling 30-day window.
b. The 30-day window is contained within the same season (i.e. summer or 

winter). 
2. If there are not at least five samples in the 30-day window or all samples were not 

collected during the same season, there are insufficient samples to perform the 
geometric mean calculation. 

Recent Southern California MS4 permits and TMDL include slight variations on the 
calculation approach of geometric means, including the exclusion of wet weather results in 
the calculation (San Diego MS4 permit, 2013) and the calculation of a 6-week rolling 
geometric mean (LARWQCB, 2014).  

For the total and fecal coliform geometric mean calculation, the non-detect results were 
replaced with the value of the lower detection limit of that sample. For the enterococcus 
geometric mean calculation, the non-detect results with a lower detection limit less than 3.7 
organisms/100 mL were replaced with the value of the lower detection limit of that sample, 

for 2016 and will be used for future analyses. Hourly data from 9/30/2015 – 10/6/2016 are preliminary data 
and subject to revision. Hourly data from 10/7/2016 – 10/31/2016 are unverified data.  
4 The “storm year” is defined as November 1 to October 31 to be consistent with the TMDL years.
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while the non-detect results with lower detection limit greater than or equal to 3.7 
organisms/100 mL were replaced with a value of 3.7 organisms/100 mL. This approach is 
consistent with the approach used by the Los Angeles Regional Water Quality Control 
Board in the Los Angeles region’s 2012 bacteria TMDL reopeners, based on data analyses 
performed by the City of Los Angeles5.

The number of geometric mean calculations performed on weekly samples and the total 
number of geometric mean objective exceedances, separated by summer and winter season, 
were used to determine an exceedance percentage for each TMDL year and season.
Sampling days with insufficient data to calculate a geometric mean (as defined above) did 
not contribute to the exceedance percentage. Similar to the single sample calculations, a 
follow-up sample (collected after an exceedance day) that was above an objective was not 
counted as a separate exceedance. A follow-up sample that was below an objective meant 
the first day was only counted as a fractional exceedance (1/7th or 0.143), to allow 
comparison with allowed exceedance days since these assume strict weekly sampling.   

3. RESULTS

3.1 Single Sample Results

The 2009-2013 single sample exceedance days for dry weather (both summer and winter)
are compared to interim allowable exceedance days. The 2014 TMDL year results are
compared to interim allowable exceedance days for data collected before December 18, 
2013, while data collected for the remainder of the 2014 TMDL year are compared to final 
allowable exceedance days. Results from the 2015-2016 TMDL years for dry weather single 
sample exceedance days (both summer and winter) are compared to final allowable 
exceedance days. All single sample exceedance days for wet weather are compared to the
interim allowable exceedance days since the final wet weather WLAs are not effective until 
2018. Table 7 through Table 9 summarize the seasonal monitoring results for each TMDL 
year including the total number of weekly samples collected at each location, the number of 
single sample exceedance days based on water quality objectives discussed in section 1.2,
and the resulting exceedance percentage. The interim and final allowable exceedance days 
for each location are shown graphically in Figure 1 through Figure 3. 

5 This is based on the City of Los Angeles Environmental Monitoring Division finding that, “Assuming a 
normal distribution of the log results, 90% of results reported as less than 10, would be less than 3.7,” as 
described in the June 2012 Los Angeles Bacteria TMDL Reconsideration Staff Report (“Reconsideration of 
Certain Technical Matters of the Santa Monica Bay Beaches Bacteria TMDLs; the Marina del Rey Harbor 
Mothers’ Beach and Back Basins Bacteria TMDL; and the Los Angeles Harbor Inner Cabrillo Beach and Main 
Ship Channel Bacteria TMDL – Staff Report”)
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Table 7. Summer Dry Weather Single Sample Monitoring Results

TMDL 
Year (Apr 
1 - Oct 31)

Weeks Sampled Exceedance 
Days1,2

Allowable 
Exceedance Days

Exceedance 
Percentage3

Hobie 
Beach

Kiddie 
Beach

Hobie 
Beach

Kiddie 
Beach

Hobie 
Beach

Kiddie 
Beach

Hobie 
Beach

Kiddie 
Beach

2009 29 29 2.0 1.3 6 8 6.9% 10%
2010 24 24 0 0.14 6 8 0% 4.2%
2011 28 28 1.4 0 6 8 14% 0%
2012 30 30 1.3 2.0 6 8 13% 13%
2013 30 30 0.14 0.43 6 8 3.3% 10%
2014 28 30 0 1.3 0 0 0% 13%
2015 25 25 0 0 0 0 0% 0%
2016 29 29 0 0 0 0 0% 0%

1. As discussed in section 2.1, if a follow-up sample did not exceed a water quality objective, then only a 
fractional exceedance was counted for that week.
2. Exceedance days in bold are above the applicable WLA
3. Exceedance percentage represents total number of sampled exceedance days divided by the total number of 
samples collected during the season.  

Figure 1. Summer Dry Weather Single Sample Exceedances

1. As discussed in section 2.1, if a follow-up sample did not exceed a water quality objective, then only a 
fractional exceedance was counted for that week. 
2. Zero exceedance days in 2010, 2014, 2015, and 2016 at Hobie Beach.
3. Zero exceedance days in 2011, 2015, and 2016 at Kiddie Beach  
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Table 8. Winter Dry Weather Single Sample Monitoring Results

TMDL Year 
(Nov 1 - Mar 

31) 

Weeks Sampled Exceedance 
Days1,2

Allowable 
Exceedance Days

Exceedance 
Percentage3

Hobie 
Beach

Kiddie 
Beach

Hobie 
Beach

Kiddie 
Beach

Hobie 
Beach

Kiddie 
Beach

Hobie 
Beach

Kiddie 
Beach

2009 6 6 2.0 0 4 4 33% 0%
2010 14 14 1.1 0.14 4 4 21% 7.1%
2011 8 12 0 1.0 4 4 0% 8.3% 
2012 15 15 0 1.1 4 4 0% 13%
2013 8 14 0 0 4 4 0% 0% 

2014 (Interim)4 5 5 1.0 2.0 4 4 20% 40%
2014 (Final)5 13 13 0 3.0 1 1 0% 23% 

2015 14 15 1.0 3.0 1 1 7.1% 20%
2016 17 17 1.0 2.0 1 1 5.9% 12%

1. As discussed in section 2.1, if a follow-up sample did not exceed a water quality objective, then only a 
fractional exceedance was counted for that week.
2. Exceedance days in bold are above the applicable WLA
3. Exceedance percentage represents total number of sampled exceedance days divided by the total number 
of samples collected during the season.  
4. 2014 (Interim) include dates before December 18, 2013
5. 2014 (Final) includes December 18, 2013 and subsequent days.

Figure 2. Winter Dry Weather Single Sample Exceedances

1. As discussed in section 2.1, if a follow-up sample did not exceed a water quality objective, then only a 
fractional exceedance was counted for that week.
2. Zero exceedance days in 2009 and 2013 at Kiddie Beach
3. Zero exceedance days in 2011, 2012, and 2013 at Hobie Beach.
4. 2014 (Interim) include dates before December 18, 2013. 
5. 2014 (Final) includes December 18, 2013 and subsequent days.
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Table 9. Wet Weather Single Sample Monitoring Results
TMDL 
Year 

(Nov 1 - 
Oct 31) 

Wet 
Weather 

Days 

Samples 
Collected

Exceedance 
Days1,2

Allowable 
Exceedance Days

Exceedance 
Percentage3 

Hobie 
Beach

Kiddie 
Beach

Hobie 
Beach

Kiddie 
Beach

Hobie 
Beach

Kiddie 
Beach

Hobie 
Beach

Kiddie 
Beach

2009 59 4 4 2 1 6 5 50% 25%
2010 75 14 14 3 3 6 5 21% 21%
2011 72 7 12 1 6 6 5 14% 50%
2012 36 8 8 3 2 6 5 38% 25%
2013 52 4 8 1 2 6 5 25% 25%
2014 25 3 3 0 0 6 5 0% 0%
2015 62 13 12 5 5 6 5 42% 45%
2016 41 7 7 1 1 6 5 14% 14%

1. Follow-up samples were not generally collected for wet weather days. Therefore, the exceedance day totals 
only include sampled days.
2. Exceedance days in bold are above the applicable WLA
3. Exceedance percentage represents total number of sampled exceedance days divided by the total number of 
samples collected by season.  

Figure 3. Wet Weather Single Sample Exceedances

1. Zero exceedance days in 2014 at Hobie Beach. 
2. Zero exceedance days in 2014 at Kiddie Beach. 
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3.2 Geometric Mean Results

The 2009-2013 geometric mean exceedance days (i.e., exceedances of any of the rolling 30-
day geometric mean objectives) are compared to interim allowable exceedance days. The 
2014 TMDL year results for data collected before December 18, 2013 are compared to 
interim allowable exceedance days, while data collected on or after December 18, 2013 are 
compared to final allowable exceedance days. Summaries of geometric mean calculation
results for the summer and winter weather monitoring data are shown in Table 10 and Table 
11.

The number of weekly geometric means calculated for both locations are included along 
with the number of exceedance days based on geometric mean water quality objectives.
Geometric mean exceedance days, including interim and final allowable exceedance days,
are illustrated for summer in Figure 4 and winter in Figure 5.   

Table 10. Summer Geometric Mean Exceedance Results

TMDL 
Year 

(Apr 1 - 
Oct 31) 

Days with 
Geometric Mean 

Calculations 

Exceedance 
Days1,2

Allowable 
Exceedance Days

Exceedance 
Percentage3

Hobie 
Beach

Kiddie 
Beach

Hobie 
Beach

Kiddie 
Beach

Hobie 
Beach

Kiddie 
Beach

Hobie 
Beach

Kiddie 
Beach

2009 26 28 0 0 12 8 0% 0%
2010 28 27 0 0 12 8 0% 0%
2011 28 26 0 0 12 8 0% 0%
2012 30 29 0 3 12 8 0% 14%
2013 28 30 0 2 12 8 0% 10%
2014 18 22 0 1 0 0 0% 9.1%
2015 27 26 0 0 0 0 0% 0%
2016 27 27 0 0 0 0 0% 0%

1. As discussed in section 2.1, if a follow-up sample did not exceed a water quality objective, then only a 
fractional exceedance was counted for that week.
2. Exceedance days in bold are above the applicable WLA
3. Exceedance percentage represents total number of sampled exceedance days divided by the total number 
of sample days with geometric mean calculations during the season.  
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Figure 4. Summer Weekly Geometric Mean Exceedances

1. As discussed in section 2.1, if a follow-up sample did not exceed a water quality objective, then only a 
fractional exceedance was counted for that week.
2. Zero geometric mean exceedances in 2009, 2010, 2011, 2015, and 2016 at Kiddie Beach. 
3. Zero geometric mean exceedances in all years at Hobie Beach. 

0

2

4

6

8

10

12

14

2009 2010 2011 2012 2013 2014 2015 2016

N
um

be
r o

f E
xc

ee
da

nc
es

1

TMDL Year2,3

Hobie Beach
Exceedances

Kiddie Beach
Exceedances

Final Allowable
Exceedance
Days (Hobie &
Kiddie Beaches)

Interim
Allowable
Exceedance
Days (Hobie
Beach)
Interim
Allowable
Exceedance
Days (Kiddie
Beach)



CIH Bacteria TMDL Analysis Report A-13 12.16.2016

Table 11. Winter Geometric Mean Exceedance Results

TMDL Year 
(Nov 1 - 
Mar 31) 

Days with 
Geometric Mean 

Calculations 

Exceedance 
Days1,2

Allowable 
Exceedance Days

Exceedance 
Percentage3

Hobie 
Beach

Kiddie 
Beach

Hobie 
Beach

Kiddie 
Beach

Hobie 
Beach

Kiddie 
Beach

Hobie 
Beach

Kiddie 
Beach

2009 5 5 5 0 13 14 100% 0%
2010 20 19 5 5.1 13 14 30% 32%
2011 6 17 0 9 13 14 0% 53%
2012 17 17 0 3 13 14 0% 18%
2013 3 15 0 0 13 14 0% 0%

2014 (Interim)4 3 3 0 3 13 14 0% 100%
2014 (Final)5 14 14 0 3 0 0 0% 21%

2015 13 18 0 12 0 0 0% 67%
2016 18 18 0 1 0 0 0% 5.6%

1. As discussed in section 2.1, if a follow-up sample did not exceed a water quality objective, then only a 
fractional exceedance was counted for that week.
2. Exceedance days in bold are above the applicable WLA
3. Exceedance percentage represents total number of sampled exceedance days divided by the total number 
of sample days with geometric mean calculations during the season.  
4. 2014 (Interim) include dates before December 18, 2013. 
5. 2014 (Final) includes December 18, 2013 and subsequent days.
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Figure 5.  Winter Weekly Geometric Mean Exceedances

1. As discussed in section 2.1, if a follow-up sample did not exceed a water quality objective, then only a 
fractional exceedance was counted for that week.  
2. Zero geometric mean exceedances in 2009 and 2013 at Kiddie Beach.
3. Zero geometric mean exceedances in 2011 through 2016 at Hobie Beach.
4. 2014 (Interim) include dates before December 18, 2013. 
5. 2014 (Final) includes December 18, 2013 and subsequent days.

4. OBSERVATIONS

Interim summer and winter dry weather single sample WLAs were never exceeded. Final 
summer dry weather single sample WLAs were only exceeded once, at Kiddie Beach in 
2014. Final winter dry weather single sample WLAs were exceeded three times, at Kiddie 
Beach in 2014, 2015, and 2016. It should be noted that samples were missed at Hobie and 
Kiddie Beaches in the summer and winter dry seasons during multiple years (see Table 5). 
Therefore, total exceedances days could have been somewhat higher than reported for each 
of these periods.  

Although final WLAs for wet weather do not become effective until 2018, the majority of 
wet seasons between 2009 and 2016 met the final allowable exceedance days of three days 
for both beaches. Only the 2011 wet season surpassed the interim allowable exceedance 
days for wet weather sampling (at Kiddie Beach).  Recent drought conditions have resulted 
in lower than average wet days per year (see Table 9), potentially contributing to the very 
low number of wet weather exceedance days observed per year. 
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Similar to single sample dry weather monitoring results, there were no exceedances of 
interim geometric mean WLAs at Kiddie or Hobie beaches. Final geometric mean WLAs 
for the summer season were only exceeded at Kiddie Beach in 2014, while final geometric 
mean WLAs for the winter season were exceeded at Kiddie Beach in 2014, 2015, and 2016. 
Total geometric mean exceedance days could have been somewhat higher than reported 
during periods when samples were missed, although there have been no more than three
missed weekly samples in a single season and beach since final geometric mean WLAs 
became effective (see Table 6).  
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1 SCCWRP MONITORING ACTIVITIES 

(Provided by the County)
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(Provided by the County) 

(Provided by the County) 
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2 2014/2015 MST – VCWPD
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Additional Monitoring Data Analyzed After Memo

Date ENT Human Dog Bird Activity Deposit Channel 
dredging1

New 
sewer2

11/3/2014 <31 ND 1,580 266 ND ND Yes Yes
12/8/2014 165 ND <LOQ3 4,400 ND Bird Yes Yes

12/15/2014 222 1,540 <LOQ3 1,620 Human ND Yes Yes
12/22/2014 124 ND 1,440 4,720 ND ND Yes Yes
1/12/2015 324 ND 16,600 573 ND ND Yes Yes
1/20/2015 364 ND ND 298 ND ND Yes Yes

1Dredging activities at the entrance channel west of Kiddie Beach were conducted between 
10/14 (approx. 11:30 AM) and 10/23. 
2Rehabilitated force main was placed back in service on 10/22.
3 Below level of quantification
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3 PUBLIC INFORMATION AND PARTICIPATION PROGRAM (COUNTY) AND 
EDUCATIONAL SIGNAGE (CITY)

(Provided by the County)
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(Provided by the County)

(Provided by the County)
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4 PUBLIC OUTREACH - CITY

(Provided by the City - http://publicworks.cityofoxnard.org/) 

(Provided by the City - http://publicworks.cityofoxnard.org/) 
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(Provided by the City - http://publicworks.cityofoxnard.org/) 

(Provided by the City - http://publicworks.cityofoxnard.org/) 
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5 PROPER PET WASTE DISPOSAL – COUNTY AND CITY

(Provided by the County) 

(Provided by the County) 



 

CIH Bacteria TMDL Additional Information B-14 12.16.2016

(Provided by the City and County) 
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(Provided by the City and County) 
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(Provided by the City - http://publicworks.cityofoxnard.org/) 

6 BEACH GROOMING – COUNTY

(Provided by the County) 
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(Provided by the County) 

(Provided by the County) 
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(Provided by the County) 

(Provided by the County) 
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(Provided by the County) 
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7 CATCH BASIN MONITORING/MAINTENANCE - CITY

(Provided by the City) 
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West Inlet (Provided by the City) 

East Inlet (Provided by the City) 
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Example catch basin inspection worksheet (Provided by the City) 
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OWQMP Pamphlet (Provided by the City) 
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OWQMP Pamphlet (Provided by the City) 



 

CIH Bacteria TMDL Additional Information B-25 12.16.2016

OWQMP Pamphlet (Provided by the City) 
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8 TRASH MANAGEMENT (CITY) AND BIRD CONTROL MEASURES 
(COUNTY) 

(Provided by the County)

(Provided by the County)
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9 DOWNSPOUT DISCONNECT PROGRAM – COUNTY

The City of Portland has been implementing an effective downspout retrofit program since 1996. 
They report that over 56,000 property owners have disconnected their downspouts, resulting in a 
significant reduction in potential pollutant loading to storm drains. This program requires that 
overflows from rain barrels be directed onto a yard or landscape area and must meet certain safety 
requirements. Roof runoff must also be discharged at least five feet away from any property lines 
and the discharge pipe should not flow towards the building or neighboring property. Soakage 
trenches should be at least ten feet away from buildings and five feet away from property and 
utility lines.  

In development of the downspout disconnect program, the County of Ventura reports that the 
majority of homes in the tier 1 area, Silver Strand and Hollywood Beach, do not have gutters or 
downspouts. The following pictures include examples of homes in the area, showing that many 
have no gutters or downspouts. It was reported that approximately ten percent of homes on 
Rossmore Drive have downspouts or gutters, and a maximum of 40 percent of homes on Ocean 
Drive have gutters or downspouts.  

These homes also have small setbacks and minimal or no landscape areas to discharge rainbarrel 
or rain water flows. The following pictures show the three foot side yard setback, five foot rear 
setback, and 20 foot paved front yard at a home in Silver Strand, CA. They also illustrate the 
density of homes in Silver Strand and the lack of green landscaping areas, and contrast the setbacks 
and landscaping of typical homes in Portland, OR. The home has five to ten foot side yard setbacks, 
20 to 40 foot rear yard setbacks, and 20 feet of a landscaped front yard. The lower home density 
and increase in green landscaping area is illustrated. All photographs were provided by the County.
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Rossmore Drive 272-256 (About 10% of homes in this area have gutters or downspouts)

 

Rossmore Drive 284-272

Eaves with no gutters

Eaves with no gutters
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Rossmore Dr. 285-295

Rossmore Dr 324-318

Eaves with no gutters

Roof with gutter and downspout

Roof with gutter and downspout

Eaves with no gutters
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Rossmore Dr. 341-361

 

Rossmore Dr. 368-374

Eaves with no gutters

Roofs with gutter and downspouts
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Ocean Drive 3430-3424  (Maximum of 40% with gutters or downspouts on Ocean Drive)

Ocean Drive 3424 – Internal routing of gutters

Roofs with gutter and downspouts
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Portland, OR vs. Silver Strand, CA 

SILVER STRAND, CA - Rossmore Drive, 264-256: 3 ft side yard setbacks, 5 ft rear setbacks, 20 
ft paved front yard setbacks. Few or no gutters/ downspouts, little or no landscaping to direct water 
to.
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SILVER STRAND, CA - Rossmore Drive, 301-309: 3 ft side yard setbacks, 5 ft rear setbacks, 20 ft 
paved front yard setbacks.  Few or no gutters or downspouts, little or no landscaping to direct water to.
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Portland, OR 

Typical Residential Development
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PORTLAND OR - 2704, SE Kelly: 5-10 side yards,  20-40 rear yard setbacks, 20 ft landscaped front 
yards
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(Provided by the County) 
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(Provided by the County) 
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(Provided by the County) 



 

CIH Bacteria TMDL Additional Information B-39 12.16.2016

(Provided by the County) 

(Provided by the County) 
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10 PET OWNERSHIP OUTREACH AND ENFORCEMENT – COUNTY

(Provided by the County) 
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(Provided by the County) 
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(Provided by the County) 
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(Provided by the County) 

(Provided by the County) 
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11 STORM DRAIN OUTFALL (TIDEFLEX VALVE) - COUNTY AND CITY 

(Provided by the City) 
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12 DRY WEATHER DIVERSION (SAN NICHOLAS PUMP STATION) – VCWPD

HydroLynx 50386 ALERT2 Transmitter (Provided by the County) 

Month/Year Gallons Diverted
June 2015 312,582
July 2015 403,052
August 2015 652,414
September 2015 962,778
October 2015 717,237
November 2015 417,165
December 2015 422,456
January 2016 735,602
February 2016 641,254
March 2016 780,597
April 2016 433,128
May 2016 332,596
June 2016 287,577
July 2016 323,352
August 2016 283,962
September 2016 289,669
October 2016 388,231

Total: 8,383,652
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Stand pipe rain gage on roof of pump house (Provided by the County) 

Pump Controls (Provided by the County) 
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(Provided by the County) 
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13 SAN NICHOLAS PUMP STATION DYE TEST - VCWPD

(Provided by the County) 

(Provided by the County) 
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Notification Signs (Provided by the County) 

Cole Parmer Yellow/Green Dye (Provided by the County) 
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Location #1 Manhole (Provided by the County) 

Location #2 catch basin (Provided by the County) 
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Dye Entering Pump Station Containment Vault (Provided by the County) 

36’’ and 18’’ RCPs discharging to Pump Station Containment Vault (Provided by the County) 
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Sewer diversion pump discharging to sanitary sewer system (Provided by the County) 

Kiddie Beach Area at 2:10 p.m. on 6/16/16 (Provided by the County) 
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 Kiddie Beach Area at 2:45 p.m. on 6/16/16 (Provided by the County) 

Follow-up inspection at 9:00 a.m. on 6/17/16 (Provided by the County) 
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Follow-up inspection at 9:00 a.m. on 6/17/16 (Provided by the County) 

14 DREDGING ACTIVITIES

(Provided by the County)
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(Provided by the County)

(Provided by the County)



Appendix C

Environmental Health Department –
Water Quality Testing Raw Data

C-1



























































































































































































































prepared by  

submitted to 

submitted by  





List of Tables

List of Figures

List of Appendices



Introduction



•
•
•





Monitoring Summary





•

•

•

•

•

•



7 January 2017VRE Trash TMDL TMRP 
Annual Report

Table 4. Percent of MFAC Area by Assessment Category 

Quarter 1*

Assessment Area Category 1 Category 2 Category 3 Notes

MFAC Area 1 100% - - No trash was observed in MFAC area 1 
during quarter 1

MFAC Area 2 90% 6% 4%

MFAC Area 3 96% 4% 0% No trash was observed in MFAC area 3 
during quarter 1

MFAC Area 4 98% 2% - No trash observed in MFAC area 4 during 
quarter 1 was category 3

*October visual trash assessments were not included in Quarter 1 (not clear as to which MFAC areas were being referenced in
assessment reports due to insufficient notes during a change in staff)

Quarter 2

Assessment Area Category 1 Category 2 Category 3 Notes
MFAC Area 1 92% 5% 3%
MFAC Area 2 89% 6% 5%
MFAC Area 3 93% 4% 3%

MFAC Area 4 100% - - No trash was observed in MFAC area 4 
during quarter 2

Quarter 3

Assessment Area Category 1 Category 2 Category 3 Notes
MFAC Area 1 90% 6% 4%
MFAC Area 2 91% 5% 4%
MFAC Area 3 93% 5% 2%

MFAC Area 4 99% 1% - No trash observed in MFAC area 4 during 
quarter 3 was category 3

Quarter 4

Assessment Area Category 1 Category 2 Category 3 Notes
MFAC Area 1 94% 4% 2%
MFAC Area 2 93% 4% 3%

MFAC Area 3 96% 4% - No trash observed in MFAC area 3 during 
quarter 4 was category 3

MFAC Area 4 99% 0.5% 0.5%

MFAC Events/BMP Implementation Summary 
To ensure the parcels are all within Category 1, the MFAC/BMP Program is continuously 
evaluated and modified using the following adaptive management approach:

1. Estuary parcels in Category 1 for the monitoring event conducted prior to a scheduled
MFAC Event are noted and any trash observed is collected during the visual survey.  If
no potential high trash generating areas are identified through the patrol of the parcel, the
MFAC Event is not conducted.  If potential high trash generating areas are identified by
the patrols, then the MFAC Event focusing on those areas of the parcel that require clean-
up.

2. Monitoring sites in Category 2 are evaluated to determine if additional BMPs are needed
to reduce the accumulation of trash between monitoring events (i.e., visual surveys).  The









•

o

•
o
o
o

•
o

o
o

•
o

o

o

o

•
o

o



•
o

o

o

o

•
o

o

•
o

•
o

•
o

o

o

•
o



•

•

•

•

•

•

•

•

•

•

•



•

o
o

o
o

o

•

•

•

•

•



•

o

•

•

•

•

•

•

•

•



•

•

•

•





•

o

o

o

•

o

o

o

•

o

o

o

•

o

o



• Conditional Waiver of Waste Discharge Requirements for 
Discharges from Irrigated Lands within the Los Angeles Region
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MFAC/BMP Program Evaluation and Revision
Recommendations
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Appendix 1. Assessment and Collection Worksheets 
 
 























































































Appendix 2. Clean-Up Photos 

  



 

Ventura Hillsides Conservancy 

Clean Up Photos 

 

 
October 5, 2015- United Way volunteers cleaning up under the 101 freeway. 

 
 



 

October 5, 2015- Executive Director, Derek Poultney, lends a hand. 



 

April 16, 2016- A small but mighty group of volunteers! 

 

April 16, 2016- A camp in Willoughby Preserve “before”. 



 

April 16, 2016- “After” of camp in Willoughby Preserve. 

   

May 21, 2016- Removing a BBQ from Willoughby Preserve. 



 

May 21, 2016- A large haul from Willoughby Preserve. 

 

May 21, 2016- State Park employees picking up the haul to kindly transport to their dumpsters. 



 

June 18, 2016- A “before” camp under a large elderberry. 

 

June 18, 2016- “After” cleaning up the camp. 



 

June 18, 2016- Scattered trash in between 101 and RV Park property. 

 

June 18, 2016- “Before” camp in Willoughby Preserve.  



 

June 18, 2016- “During” camp removal in Willoughby Preserve. 

 

August 20, 2016- “Before” camp on City property near the bike path. 



 

August 20, 2016- “After” camp on City property near the bike path. 

 

August 20, 2016- Another large haul, this time from City property and part of State Park. 



 

August 20, 2016- “Before” camp on City property near the river. 

 

August 20, 2016- “After” camp near the river. 



 

August 20, 2016- Another “before” camp on City property near the river. 

 

August 20, 2016- “After” camp near the river. 

 



 

September 17, 2016- Clearing out a large “trash pit” on State Park property. This pit required a few 
more visits until it was completely free of trash. 

 

September 17, 2016- United Way volunteers at it again, this time on County property. 

 

 



Appendix 3. Happy Valley Bioswale in Meiners Oaks, CA 

  



Happy Valley Bioswale 

Urban Low Impact Development (LID) Retrofit 
South Lomita Ave, Meiners Oaks, CA

Facing South From on Lomita Avenue 
From Northern Tip Of OVLC Property

Facing East From Lomita Avenue 
At OVLC Property’s Existing 

Walking Path Near Northern Tip of 
OVLC Property



Facing South From On Lomita Avenue 
Approaching Southern Tip Of OVLC PropertyFacing East From Lomita Avenue Looking At Existing 

Catch Basin At Southern Rip Of OVLC Property

Contractor mobilization and start of grading



Graded swale and OVLC 
maintenance crossing

OVLC maintenance crossing

OVLC maintenance crossing



Concrete and forms for diversion 
catch basin and transition structure

Diversion catch basin and inlet 
local depression concrete work

Excavation for 
treatment vault

Treatment vault placement



Constructing concrete headwall 
for swale discharge piping

Concrete headwall for 
swale discharge piping

Baffle box vault
placement



Constructing concrete headwall for swale inlet 
piping from baffle box

Constructing concrete headwall for swale inlet 
piping from baffle box

Excavated area for maintenance 
vehicle parking (out of traffic)

Maintenance vehicle 
parking area (out of traffic)



Installed Irrigation System

Completed Outlet



Completed Swale



Completed Swale



Drone picture after construction

Drone picture before construction



Happy Valley Bioswale –
Educational Signs 

August 2016



Appendix 4. County’s Watershed Friendly Garden Program in 
Meiners Oaks, CA 

  



September 10, 2016 through October 22, 2016

Funding has been 
provided in full or in 

part through an 
agreement with the 

State Water  
Resources Control 

Board.

Ventura County Public Works Agency’s Watershed Protection District
Ojai Unified School District & Meiners Oaks Elementary School
Surfrider Foundation & Green Gardens Group (G3)
G3 Instructors: Kathy Nolan, ASLA; John Tikotsky, ASLA; 

Laura Bauer, Natasha Elliott, and Jan Bird 

Dufau Landscaping, Inc.



Watershed Friendly 
Garden Program

1st Seminar: Get the Basics
September 10, 2016

Instructor: 
Kathy Nolan, Green Gardens Group

32 Participants at Meiners Oaks 
Elementary School



Watershed Friendly 
Garden Program

2nd Seminar: Evaluate the Site
September 24, 2016

Instructor: 
John Tikotsky, Green Gardens Group

30 Participants at Meiners Oaks Elementary School



Watershed Friendly 
Garden Program

3rd Seminar: Landscape Design
October 1, 2016

Instructor: 
Kathy Nolan, Green Gardens Group

32 Participants at Meiners Oaks 
Elementary School



Watershed Friendly 
Garden Program

4th Seminar: Lawn Be Gone 
– Build Soil and Capture Rain
October 15, 2016

Instructor: 
Laura Bauer, Green Garden Group

18 Participants at Meiners Oaks Elementary School



Watershed Friendly 
Garden Program

5th Seminar: Planting and Irrigation
October 22, 2016

Instructor: 
John Tikotsky, Green Garden Group

23 Participants at Meiners Oaks Elementary School



Meiners Oak Elementary School

Watershed Friendly Garden

Completion 

October 24, 2016



BEFORE

AFTER

Watershed Friendly Garden at Meiners Oak Elementary School

September - October 2016

BEFORE

AFTER



Appendix 5. Countywide Outreach Materials 



The watershed should
only shed water.

cleanwatershed.org

The watershed should
only shed water.

cleanwatershed.org

Storm drains empty straight into 
our rivers, lakes and beaches. 
Unfiltered. Untreated.

Act responsibly with  
your household trash, 
pesticides, fertilizers,  
grass clippings,  
pet waste and  
driveway fluids. 



Los sistemas de drenaje se vacían 
directamente a nuestros ríos, lagos y playas. 
Sin filtración. Sin tratamiento.

Actúe responsablemente  
con los deshechos  
de su hogar, como  
pesticidas, fertilizantes,  
recortes de pasto,  
residuos de mascota  
y fluídos de carro.
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La cuenca hidrográfica sólo 
debería transportar agua.

La cuenca hidrográfica sólo 
debería transportar agua.



THE WATERSHEDTHE WATERSHED
SHOULD ONLYSHOULD ONLY
SHED WATER...SHED WATER...
NOT TRASH.NOT TRASH.

cleanwatershed.org
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cleanwatershed.org

La Cuenca La Cuenca 
Hidrográfi ca Hidrográfi ca 

Solamente Debería Solamente Debería 
Transportar Agua...Transportar Agua...

No Basura.No Basura.
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Nuestra Cuenca Hidrográfica Solo 
Debe Transportar Agua

www.cleanwatershed.org
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