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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, 
achievement of Waste Load Allocations (WLAs) (expressed as allowable exceedance 
days) and the implementation of Best Management Practices (BMPs) to control sources 
of bacteria. The TMDL requires responsible MS4 agencies to submit a compliance 
report by December 18, 2014. The 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. This Compliance Report addresses 
data and activities related to 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.  

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 
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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 USEPA 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. Because the 
TMDL was developed based on a reference system/antidegradation approach, 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. 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.  

Both interim and final WLAs are provided in the TMDL for the County of Ventura 
(County), the Ventura County Watershed Protection District (VCWPD), the City, and 

1 The geometric mean WLAs are an exception as they were not included in the 2009 Ventura County 
MS4 permit. 
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Caltrans. The WLAs are provided in the TMDL for three different seasonal conditions 
which include summer dry weather (April 1 – October 31), winter dry weather 
(November 1 – March 31) and wet-weather (defined as days with 0.1 inch of rain or 
greater and the three days following). Interim WLAs became effective upon the 
effective date of the TMDL 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 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 sampling 
locations (VCEHD 36000 and VCEHD 37000), consistent with AB411 compliance 
monitoring. The monitoring should be conducted on a year-round basis in ankle- to 
knee-high water. 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 Island 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 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 
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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 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 2). 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 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, which is jointly owned with the 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 of single- and multi-family residential, education, commercial and 
industrial land uses) drains into the Oxnard West Drain. 

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 2). 
Additionally, the County owns a MS4 outfall directly to the Harbor Beaches. The MS4 
draining the Silver Strand neighborhood, which is single- and multi-family residential 
land uses, discharges just to the south of Kiddie Beach. 

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) 
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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 sampling locations (VCEHD 36000 and VCEHD 
37000) 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 objective. The following analysis includes all data (i.e., weekly and follow-up 
samples) collected February 4, 2009 through October 31, 2014.  

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

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

Season Interim WLAs Final WLAs 
Hobie Beach Kiddie Beach Hobie Beach Kiddie Beach 

Summer Dry 6 8 0 0 
Winter Dry 4 4 1 1 
Wet 6 5 3 3 

 

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

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

Season Interim WLAs Final WLAs 
Hobie Beach Kiddie Beach Hobie Beach Kiddie Beach 

Summer 12 8 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. Similar to single sample results, calculated 
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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; therefore total exceedances could potentially have been higher 
than calculated. 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 
allowable exceedance days were observed, and the final allowable exceedance days 
were only exceeded at Kiddie Beach. 

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

 Year1 
 

Single Sample Exceedances 
(excludes wet weather) 

Geometric Mean Exceedances 
(dry and wet weather) 

Hobie Beach Kiddie Beach Hobie Beach Kiddie Beach 
Interim Allowable 
Exceedance Days  6 8 12 8 

2009 2.0 1.3 1.0 0 
2010 0 0.14 0 0 
2011 1.4 0 0 0 
2012 1.3 2.0 1.9 3.9 
2013 0.1 0.43 0 3.0 

Final Allowable 
Exceedance Days 0 0 0 0 

2014 0 1.3 0 2.0 
1. The summer season includes days between April 1 and October 31. 

 

3.2.2 Winter season 

Table 4 summarizes winter season exceedance results. The 2014 TMDL year winter 
results are compared to interim allowable exceedance days for data collected before 
December 18, 2013 (five years after the TMDL effective date), while data collected for 
the remainder of the TMDL year are compared to final allowable exceedance days. No 
exceedances of the interim allowable exceedance days were observed, and the final 
allowable exceedance days were only exceeded at Kiddie Beach. 

Final_Oxnard_CIH_BacteriaTMDL_ComplianceReport_20141217.docx 6
 2014.12.18 

Ventura Countywide Stormwater Quality 
Management Program 2014-2015 Annual Report Page e6-9 Attachment E6
Ventura Countywide Stormwater Quality 
Management Program 2014-2015 Annual Report Page E6-9 Attachment E6



 

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

Year1 
 

Single Sample Exceedances 
(excludes wet weather) 

Geometric Mean Exceedances 
(dry and wet weather) 

Hobie Beach Kiddie Beach Hobie Beach Kiddie Beach 
Interim Allowable 
Exceedance Days  4 4 13 14 

2009 2.0 0 5.0 0 
2010 1.1 0.1 7.0 7.0 
2011 0 1.0 0 11 
2012 0 1.1 0 7.0 
2013 0 0 0 0 

2014 (Interim)2 1.0 2.0 0 3.0 
Final Allowable 
Exceedance Days 1 1 0 0 

2014 (Final)3 0 3 0 6 
1. The winter season includes days between November 1 and March 31. 

2. 2014 (Interim) includes data collected before December 18, 2013.  

3. 2014 (Final) includes data collected on December 18, 2013 and subsequent 
days. 
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3.2.3 Wet Weather 

Table 5 summarizes wet weather single sample exceedance results for each TMDL 
year. Interim AEDs were only exceeded once; this occurred at Kiddie Beach in 2011.  

Table 5. Wet Weather Exceedances 

Year1 
 

Single Sample Exceedances 
Hobie Beach Kiddie Beach 

Interim Allowable 
Exceedance Days  6 5 

2009 2 1 
2010 3 3 
2011 1 6 
2012 3 2 
2013 1 2 
2014 0 0 

1. Includes wet weather days between Nov. 1 and Oct. 31 

 

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 Weather Implementation Plan prepared for the VCWPD (Malcolm Pirnie 
and Geosyntec, 2009), and are listed below. In 2013 a Microbial Source Tracking and 
Quantitative Microbial Risk Assessment (QMRA) study was conducted by the Southern 
California Coastal Water Research Project (SCCWRP). The methodology and findings 
of this study are summarized in Section 4.2. 

4.1 Previously Summarized Studies 

Studies that are summarized in detail in the Harbor Beaches Dry Weather 
Implementation Plan 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 FIB objectives based 
on the USEPA’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 
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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 found to include human (leaking sewer lines or discharge from boat 
holding tanks), birds, cats, dogs, and regrowth of FIB (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 3). 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.  
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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 7 (shown in Figure 3) 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 
sources based on local observations. Additionally, 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 Conclusions based on various studies  

Based on 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 allowable exceedance days; 

• 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, and 
stormdrains (including regrowth and tidal backwater); 

• The sources of FIB are likely different than those of human fecal markers; 
• 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 allowable exceedance days; 

• 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 FIB concentrations.  
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5. IMPLEMENTED BMPS 

The City’s 2012 Dry Weather TMDL Implementation Plan (IP) (City of Oxnard, 2012) 
identified various BMPs for the City’s consideration, to achieve the TMDL WLAs. The 
following section provides an overview of the dry weather BMPs that the City has 
implemented, including those identified in the IP and others (Table 6 provides an 
overview). 

Table 6. BMP Implementation Status 

  
BMPs recommended in the Dry 

Weather IP 
Applicable BMPs Implemented by 

Other Jurisdiction 

BMPs 
Implemented 

1. Public Outreach 
2. Catch Basin Maintenance 
3. Street Sweeping 
4. Bathroom Facilities 

Maintenance 
5. Educational Signage 
6. Trash Management 
7. Pet Waste Management 
8. Ordinances to Regulate Storm 

Water 

1. Dry Weather Diversion 
2. Feral Cat Abatement 
3. Fish Waste Disposal 

Ordinance and Enforcement 
4. Beach Grooming 
5. Bird Control Measures 
6. Sewer line replacement 
7. Marina Facilities 

 

5.1 Dry Weather IP Recommended BMPs 

Public Outreach 

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. 
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Catch Basin Maintenance 

Catch basin inspections occur, at a minimum, annually, by the Oxnard City Corps. 
Basins are cleaned if they are 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 not 
recently been necessary, but a plan to inspect once per quarter and clean as needed will 
be implemented. The cleaning reduces bacteria sources that are mobilized during MS4 
wet weather discharges to the Harbor. 

Street Sweeping 

Street sweeping 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.  

Bathroom Facility Maintenance 

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 Oxnard 
Parks Department continues to maintain and clean the restroom facility located at 
Channel Islands Beach Park daily. Maintenance of a clean and accessible bathroom 
facility reduces swimmer contributions as a source of fecal indicator bacteria at the 
beaches.  

Educational Signage 

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.   
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 Trash Management 

The QMRA (SCCWRP, 2013) identified pelicans, gulls, and pigeons as possible 
sources of FIB and fecal wastes at the beaches. Trash containers were replaced with 
bird resistant receptacles that are emptied daily (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.  

Pet Waste Management 

There is a dog waste station located at Kiddie Beach that is stocked with biodegradable 
pet waste bags by the City. 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 pet waste stations and outreach information 
located on the City website 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. 

Ordinances 

Many sources of bacterial loads contributing to the pollution at the beaches are 
associated with human activity. The County has established numerous county 
ordinances to regulate the behavior of the public to help reduce pollutants entering the 
harbor waters. The City’s Stormwater Ordinance 2876 (City of Oxnard, 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. The following additional ordinances by other jurisdictions 
are always expected to improve the water quality at the Harbor Beaches 

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

• 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. 
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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. 

5.2 Applicable BMPs Implemented by Other Jurisdiction 

Dry Weather Diversion (VCWPD activity) 

Prior to the TMDL, the Silver Strand Pump Station (operated by the VCWPD) 
discharged dry weather storm drain flows into the Harbor waters at the southern end of 
Kiddie Beach. Dry weather flows were temporarily diverted to the sanitary sewer 
system 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 to divert dry weather storm drain flows through the sewer system to the City’s 
Wastewater Treatment Plant for treatment prior to discharge to the Pacific Ocean. From 
2003 to October 2014 the diversion was active during the summer dry periods with 
periodic disturbances due to operational issues or weather (i.e., the diversion pump was 
switched off before forecasted storms during the summer).  The VCWPD continues to 
operate and maintain this storm drain diversion system, and has recently modified the 
system to operate and divert flow to the City’s Wastewater Treatment Plant during year-
round dry weather. The VCWPD is in the process of re-negotiating the agreement for 
discharge of the diverted flows into CIBCS facility for treatment during year-round dry 
weather. This is expected to result in further reduction of dry weather exceedances at 
Kiddie Beach. 

Feral Cat Abatement 

The County 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 
2014. 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.  

Fish Waste Disposal Ordinance and Enforcement 

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, 
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2007). County Harbor 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. Within the last year, there was one written 
citation by Harbor Patrol Officer given in October 2013 for VC06406-9.2 live bait. 

Beach Grooming 

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. The County purchased new beach grooming equipment for 
$134,515 including the tractor ($81,141, August 2013) and beach cleaner attachment 
($53,374, June 2013). 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 Beach2 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.  

Bird Control Measures 

The QMRA (SCCWRP, 2013) identified pelicans, gulls, and pigeons as possible 
sources of FIB 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) 

2 Hobie beach is mainly rocks and is therefore not suited for grooming. 

Final_Oxnard_CIH_BacteriaTMDL_ComplianceReport_20141217.docx 16
 2014.12.18 

                                                 

Ventura Countywide Stormwater Quality 
Management Program 2014-2015 Annual Report Page e6-19 Attachment E6
Ventura Countywide Stormwater Quality 
Management Program 2014-2015 Annual Report Page E6-19 Attachment E6



 

restrict their potential use. Other Southern California beaches have used dogs and 
falcons with 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. 

Sewer Line Replacement 

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 3). The pipeline was 
installed in 1966 and had experienced several failures throughout the years. Observation 
during the most recent failure in 2003 indicated that the pipe was near the end of its 
useful life.  

This work was a capital improvement project with the Channel Islands Beach 
Community Services District (CIBCS) as the lead agency. The project began on July 
22, 2014, and newly rehabilitated force mains near the beaches were placed 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.  

Marina Facilities 

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 
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 Marina by the Clean Marina 
California Program on February 22, 2006. 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. 

6. CONCLUSIONS 

The dry weather monitoring results from 2009 to 2013 show no exceedances of the 
TMDL interim WLAs. Additionally, during that time period the results indicated 
compliance with the final WLAs. Meanwhile, numerous dry weather BMPs and studies 
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have been implemented. These activities are expected to result in continued water 
quality improvement during summer and winter dry periods. In addition to these 
completed activities, including very recent sewer line replacement work by Channel 
Islands Beach Communities Service District, the City is planning to install a Tideflex 
valve (http://www.tideflex.com/tf/index.php) on the outfall at Hobie Beach to reduce 
backwater ponding and bacteria regrowth in the storm drain (see Appendix B).  

Dry weather final WLAs became effective on December 18, 2013. There were no 
exceedances at Hobie Beach after this date, and the exceedance days at Kiddie Beach 
are summarized in Table 7. Nine of the twelve days when either single sample or 
geometric mean limits were exceeded at Kiddie Beach occurred when the Silver Strand 
storm drain diversion pump was not operating, based on the historic operational 
schedule of April 15 to September 30 and the historic pumping records, a condition that 
is expected to improve if the VCWPD is able to modify the dry weather diversion 
schedule to year-round. Two of these exceedance days also occurred during dredging 
activities along the main channel near the Harbor entrance close to Kiddie Beach, which 
was a temporary condition unrelated to the MS4 operation (photographs of dredging 
activities are shown in Appendix B).  Eleven of the twelve exceedance days also 
occurred on or before a rehabilitated forcemain near Kiddie Beach was placed back into 
service, which is another completed action that may result in improved bacteria 
concentrations at the beaches. Additionally, it is important to note that past Harbor dry 
weather sampling has indicated no or rare FIB exceedances in the main channel of the 
Harbor (LWA, 2001), where a discharge plume from the Oxnard West drain 
(approximately 5,500 feet away from the Harbor beaches) would be detectable if such 
water quality impacts existed. This suggests that these other City MS4 outfalls are likely 
not causing or contributing to the dry weather FIB exceedances at the Harbor Beaches. 

Heal the Bay’s 2014 Beach Report Card rated the Harbor beaches favorably, awarding 
Hobie Beach an “A” for both summer and winter dry weather, and Kiddie Beach an “A” 
for summer dry and “B” for winter dry weather. 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 7. Exceedance Days at Kiddie Beach (after December 18, 2013) 

Date Season 

Single Sample 
Exceedances1 

Geometric 
Mean 

Exceedances2 
Comments Fecal 

Coliforms 
(MPN/ 

100 mL) 

Entero-
coccus 
(MPN/ 
100mL) 

Enterococcus 
(MPN/100mL) 

TMDL Threshold 400 104 35   
12/23/2013 

Winter 
Dry 

    39 Diversion pump off3  
1/27/2014   364   Diversion pump off3  
2/18/2014   344 42 Diversion pump off3  
2/24/2014     60 Diversion pump off3  
3/10/2014     37 Diversion pump off3  
3/17/2014   831 89 Diversion pump off3  
3/24/2014     44 Diversion pump off3  

4/1/2014 

Summer 
Dry 

  344   Diversion pump off3, follow-
up sample did not exceed 

4/15/2014   750   Diversion pump off3, follow-
up sample did not exceed 

10/21/2014 703 659 35.4 
Diversion pump off3, 
Dredging started on 
10/14/2014 

10/22/20144 624 738 59 

Diversion pump off3, 
Rehabilitated forcemain 
placed in service 10/22/2014, 
dredging started on 
10/14/2014 

10/28/2014     63 
 Diversion pump off3, 
Dredging started on 
10/14/2014 

1. There were no single sample exceedances of the water quality objective for total coliforms or 
ratio of fecal-to-total coliform during 2014. 
2. There were no geometric mean exceedances of the water quality objective for fecal coliforms 
or total coliforms during 2014. 
3. Current diversion pump operating schedule is between April 15 and September 30 per 
executed Agreement among VCWPD, CICBS, City of Oxnard, and the City of Port Hueneme.  
4.  This was a follow-up sample. 

Wet weather final WLAs will become effective on December 18, 2018. The wet 
weather monitoring results from 2009 to 2014 were below both the interim and final 
WLAs for both Hobie Beach and Kiddie Beach, except for interim WLAs at Kiddie 
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Beach in 2011. It is expected that as BMPs continue to be performed, the number of wet 
weather exceedance days will continue to be low. This is supported by recent wet 
weather monitoring results that suggest a significant improvement in beach water 
quality since the TMDL3. At this time, no wet weather structural BMPs are planned at 
the Hobie Beach storm drain since wet weather monitoring results have consistently 
been in compliance with the final WLAs at Hobie Beach. However, the City is currently 
considering a wet weather plume sampling study in the Harbor to determine whether 
wet weather discharges from the Oxnard West storm drain could cause or contribute to 
any concurrent exceedances at the Harbor Beaches. The study results would be used to 
determine whether there is need for wet weather BMPs upstream of City outfalls that 
are located away from the Harbor beaches prior to December 18, 2018. 

Heal the Bay also awarded high grades for the Harbor Beaches for during wet weather. 
Hobie Beach and Kiddie Beach were both given an “A” grade for wet weather in 2014. 
Again this is a significant improvement under 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). 

As stated in Section 3.2, both beaches had instances of missed weekly samples; 
therefore total exceedances could potentially have been higher than calculated. These 
periods with missing data are identified and explained in Appendix A. 
  

3 Based on the period of record used in the TMDL (April 1999-March 2006), AB411 monitoring data 
indicated that Kiddie and Hobie Beaches exceeded water quality objectives 51 percent and 43 percent of 
the time, respectively, during wet weather. However, since the TMDL effective date (February 2009 – 
October 2014), wet weather exceedance percentages were 29 percent and 26 percent at Kiddie and Hobie 
Beaches, respectively, indicating significant water quality improvement since the TMDL. 
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Figure 2: City MS4 and Land Use
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Figure 3: Details for 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 requires submittal of a Compliance Report by 
December 18, 2014, that summarizes monitoring results relative to TMDL WLAs (this 
appendix) and implemented activities to improve water quality at the beaches. 

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). 

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 

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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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. 

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 
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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, 2014. The majority of 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: 

• 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). 
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• 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). 

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 1/7 (0.143) of a weekly exceedance since allowed exceedance days 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 daily rainfall data from the CIH station (#215)2. Winter dry 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 year3 (LARWQCB 2007). There were 79 wet days 
during the 90th percentile storm year at the CIH rain gage station (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 2011 had the same number of wet days (i.e. was a 90th 
percentile storm year). 

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 The “storm year” is defined as November 1 to October 31 to be consistent with the TMDL years. 
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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).  
 
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 (1/7 or 
0.143), since allowed exceedance days assume strict weekly sampling.   
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4. RESULTS 

4.1 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 TMDL year 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 5 through Table 7 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 
are included for each location and the seasons during which exceedance days were above 
the allowable exceedance days are highlighted. These data are shown graphically in Figure 
1 through Figure 3. 
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Table 5. Summer Dry Weather Single Sample Monitoring Results 

TMDL 
Year 

(Apr 1 – 
Oct 31) 

Samples 
Collected 

Exceedance 
Days1 

Allowable 
Exceedance Days 

Exceedance 
Percentage2 

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 26 26 0 0.14 6 8 0% 3.8% 
2011 28 28 1.4 0 6 8 14% 0% 
2012 31 31 1.3 2.0 6 8 13% 13% 
2013 29 29 0.14 0.43 6 8 3.4% 10% 

20143,4 28 30 0 1.3 0 0 0% 13% 
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 percentage represents total number of sampled exceedance days divided by the total 
number of samples collected by season.   
3. Three weeks were not sampled this season at Hobie Beach. 
4. One week was not sampled this season at Kiddie Beach. 

 

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 and 2014 at Hobie Beach. 
3. Zero exceedance days in 2011 at Kiddie Beach  
4. Three weeks are not sampled in 2014 at Hobie Beach. 
5. One week was not sampled in 2014 at Kiddie Beach.  
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Table 6. Winter Dry Weather Single Sample Monitoring Results 
TMDL 
Year 

(Nov 1 – 
Mar 31) 

Samples 
Collected 

Exceedance 
Days1 

Allowable 
Exceedance Days 

Exceedance 
Percentage2 

Hobie 
Beach 

Kiddie 
Beach 

Hobie 
Beach 

Kiddie 
Beach 

Hobie 
Beach 

Kiddie 
Beach 

Hobie 
Beach 

Kiddie 
Beach 

20093 6 6 2.0 0 4 4 33% 0% 
2010 14 14 1.1 0 4 4 21% 7.1% 
20114 6 10 0 1.0 4 4 0% 10% 
2012 15 15 0 1.1 4 4 0% 13% 
20135 9 15 0 0 4 4 0% 0% 
2014 

(Interim)6 6 6 1 2.0 4 4 17% 33% 

2014 
(Final)7 12 12 0 3.0 1 1 0% 25% 

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 percentage represents total number of sampled exceedance days divided by the total 
number of samples collected by season.   
3. Ten weeks were not sampled this season at Hobie and Kiddie Beach. Five weeks of the winter season 
were not sampled because the TMDL was not effective until December 18, 2008, and five weeks were 
not sampled because of state budget cuts for ocean water testing.  
4. Four weeks were not sampled this season at Hobie Beach. 
5. Seven weeks were not sampled this season at Hobie Beach. 
6. 2014 (Interim) include dates before December 18, 2013 
7. 2014 (Final) includes December 18, 2013 and subsequent days. 
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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. Ten weeks were not sampled in 2009 at Hobie and Kiddie Beach. Seven weeks of the winter season were 
not sampled because the TMDL was not effective until December 18, 2008, and six weeks were not sampled 
because of state budget cuts for ocean water testing. 
3. Zero exceedance days in 2009 and 2013 at Kiddie Beach 
4. Four weeks were not sampled in 2011 at Hobie Beach. 
5. Zero exceedance days in 2011, 2012 and 2013 at Hobie Beach. 
6. Seven weeks were not sampled in 2013 at Hobie Beach. 
7. 2014 (Interim) include dates before December 18, 2013.  
8. 2014 (Final) includes December 18, 2013 and subsequent days. 
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Table 7. Wet Weather Single Sample Monitoring Results 
TMDL 
Year 

(Nov 1- 
Oct 31) 

Wet 
Weather 

Days 

Samples 
Collected 

Exceedance 
Days1 

Allowable 
Exceedance Days 

Exceedance 
Percentage2 

Hobie 
Beach 

Kiddie 
Beach 

Hobie 
Beach 

Kiddie 
Beach 

Hobie 
Beach 

Kiddie 
Beach 

Hobie 
Beach 

Kiddie 
Beach 

20093 63 4 4 2 1 6 5 50% 25% 
2010 71 12 12 3 3 6 5 25% 25% 
20114 79 9 14 1 6 6 5 11% 43% 
2012 46 7 7 3 2 6 5 43% 29% 
20135 56 4 8 1 2 6 5 25% 25% 
2014 25 3 3 0 0 6 5 0% 0% 

1. Follow-up samples were not collected for wet weather days. Therefore, the exceedance day totals only 
include sampled days. 
2. Exceedance percentage represents total number of sampled exceedance days divided by the total number 
of samples collected by season.   
3. Three weeks were not sampled this season and Hobie and Kiddie Beaches. Two weeks (where weekly 
sampling would have occurred on a wet day) were not sampled because the TMDL was not effective until 
December 18, 2008, and one week was not sampled because of state budget cuts for ocean water testing.  
4. Five weeks were not sampled this season at Hobie Beach. 
5. Three weeks were not sampled this season at Hobie Beach.   

 
Figure 3. Wet Weather Single Sample Exceedances 

 
1. Three weeks were not sampled in 2009 at Hobie and Kiddie Beaches. Two weeks (where weekly sampling 
would have occurred on a wet day) were not sampled because the TMDL was not effective until December 
18, 2008, and one week was not sampled because of state budget cuts for ocean water testing.  
2. Five weeks were not sampled in 2011 at Hobie Beach. 
3. Three weeks were not sampled in 2013 at Hobie Beach.  
4. Zero exceedance days in 2014 at Hobie Beach. 
5. Zero exceedance days in 2014 at Kiddie Beach. 
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4.2 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 
8 and Table 9. 

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. 
Allowable exceedance days for each TMDL year were also included and exceedance days 
for the given TMDL year and location were highlighted when they surpassed the 
allowable exceedance days. Geometric mean exceedance days, including interim and final 
allowable exceedance days, are illustrated for summer in Figure 4 and winter in Figure 5.   

 
Table 8. Summer Geometric Mean Exceedance Results 

TMDL 
Year 

(Apr 1 – 
Oct 31) 

Days with 
Geometric Mean 

Calculations 

Exceedance 
Days1 

Allowable 
Exceedance 

Days 

Exceedance 
Percentage2 

Hobie 
Beach 

Kiddie 
Beach 

Hobie 
Beach 

Kiddie 
Beach 

Hobie 
Beach 

Kiddie 
Beach 

Hobie 
Beach 

Kiddie 
Beach 

2009 26 28 1.0 0 12 8 3.8% 0% 
2010 28 27 0 0 12 8 0% 0% 
2011 28 26 0 0 12 8 0% 0% 
2012 30 29 1.9 3.9 12 8 6.7% 17% 
2013 28 30 0 3.0 12 8 0% 13% 

20143,4 18 22 0 2.0 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 percentage represents total number of sampled exceedance days divided by the total 
number of sample days with geometric mean calculations by season.   
3. Three weeks were not sampled this season at Hobie Beach. 
4. One week was not sampled this season at Kiddie Beach. 
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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 and 2010 at Kiddie Beach.  
3. Zero geometric mean exceedances in 2010, 2011, 2013, and 2014 at Hobie Beach.  
4. Three weeks were not sampled in 2014 at Hobie Beach. 
5. One week was not sampled in 2014 at Kiddie Beach.  
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Table 9. Winter Geometric Mean Exceedance Results 

TMDL 
Year 

(Nov 1 – 
Mar 31) 

Days with 
Geometric Mean 

Calculations 

Exceedance 
Days1 

Allowable 
Exceedance Days 

Exceedance 
Percentage2 

Hobie 
Beach 

Kiddie 
Beach 

Hobie 
Beach 

Kiddie 
Beach 

Hobie 
Beach 

Kiddie 
Beach 

Hobie 
Beach 

Kiddie 
Beach 

20093 5 5 5.0 0 13 14 100% 0% 
2010 20 19 7.0 7.0 13 14 40% 42% 
20114 6 17 0 11 13 14 0% 65% 
2012 17 17 0 7.0 13 14 0% 41% 
20135 3 15 0 0 13 14 0% 0% 
2014 

(Interim)6 3 3 0 3.0 13 14 0% 100% 

2014 
(Final)7 17 17 0 6.0 0 0 0% 35% 

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 percentage represents total number of sampled exceedance days divided by the total 
number of sample days with geometric mean calculations by season.   
3. Thirteen weeks were not sampled this season at Hobie and Kiddie Beaches. Seven weeks were not 
sampled because the TMDL was not effective until December 18, 2008, and six weeks were not 
sampled because of state budget cuts for ocean water testing. 
4. Nine weeks were not sampled this season during this year at Hobie Beach. 
5. Ten weeks were not sampled this season during this year at Hobie Beach. 
6. 2014 (Interim) include dates before December 18, 2013.  
7. 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. Thirteen weeks were not sampled in 2009 at Hobie and Kiddie Beaches. Seven weeks were not sampled 
because the TMDL was not effective until December 18, 2008, and six weeks were not sampled because of 
state budget cuts for ocean water testing. 
3. Zero geometric mean exceedances in 2009 at Kiddie Beach. 
4. Zero geometric mean exceedances in 2011, 2012, 2013, and 2014 at Hobie Beach. 
5. Nine weeks were not sampled in 2011 at Hobie Beach. 
6. Ten weeks were not sampled in 2013 at Hobie Beach. 
7. 2014 (Interim) include dates before December 18, 2013.  
8. 2014 (Final) includes December 18, 2013 and subsequent days. 
 

5. OBSERVATIONS 

There were no summer and winter dry weather seasons in which interim WLAs were 
exceeded and only Kiddie Beach exceeded the final summer and winter dry weather 
WLAs during 2014. However, Hobie Beach had missing data for three weekly samples 
and Kiddie Beach missed one weekly sample. Total exceedances days could have been 
potentially higher than reported, along with other years containing significant missing 
data.  

Although final allowable exceedance days for wet weather sampling do not become 
effective until 2018, the majority of wet seasons between 2009 and 2014 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.  

Similar to single sample dry weather monitoring results, there were no geometric mean 
exceedances of interim WLAs at Kiddie or Hobie beaches and only Kiddie Beach 

0

2

4

6

8

10

12

14

16

2009 2010 2011 2012 2013 2014
(Interim)

2014
(Final)

N
um

be
r o

f E
xc

ee
da

nc
es

1 

TMDL Year 

Hobie Beach
Exceedances

Kiddie Beach
Exceedances

Final Allowable
Exceedance Days
(Hobie & Kiddie
Beaches)

Interim
Allowable
Exceedance Days
(Kiddie Beach)

Interim
Allowable
Exceedance Days
(Hobie Beach)

2,3 4,5 4 4,6 4,7 4,8 

CIH Bacteria TMDL Analysis Report 14 12.18.2014 

Ventura Countywide Stormwater Quality 
Management Program 2014-2015 Annual Report Page e6-43 Attachment E6
Ventura Countywide Stormwater Quality 
Management Program 2014-2015 Annual Report Page E6-43 Attachment E6



 
 
 

exceeded the final WLAs during 2014. However, total geometric mean exceedances days 
could have been potentially higher than reported if all weeks were sampled, along with 
other years containing significant missing data.  
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