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Doheny State Beach, located in the City of Dana Point, is one of the most highly used 
beaches in the State of California; it has an average of greater than 850,000 visitors 
annually.  This beach however, is consistently plagued by high levels of bacteria in the 
surf zone.  According to Assembly Bill 411 (AB411), which governs water quality 
standards, water contact at Doheny State Beach is not suggested the majority of the year 
due to these high bacteria levels.  On this note, one method of measuring water quality is 
a Beach Mile Day (BMD).  A BMD is determined by multiplying the number of days of a 
closure or a warning sign posting by the number of miles of beach closed or posted 
(Orange County Health Care Agency, 2002).  Doheny State Beach has a total of 1.1 
miles of usable beach and a total of 401.5 BMDs available for the calendar year.  The 
table below depicts the number of BMDs impacted by bacteria pollution by year.  The 
table also shows the Percent Usable BMDs.  This number shows what percentage of the 
total available BMDs are safe for public water contact. 
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/��3;� �78�2� /2/�/� 594�

              *2004 data is from January 1, 2004 to October 15, 2004 
These numbers coupled with the consistently high bacteria levels at Doheny State Beach 
prompted the City to investigate the source of this bacteria loading.  After several studies, 
the City determined that one significant source of bacteria is urban runoff flowing into 
storm drains that empty into San Juan Creek and eventually discharge onto Doheny 
State Beach. 
 
It is important to note that the Del Obispo Storm Drain, with its 27 acre tributary area, 
empties directly onto the surf zone at the southerly portion of Doheny State Beach.  Since 
urban runoff is one of the main contributors of bacteria to San Juan Creek, the logical 
solution is to intercept this source of bacteria before it reaches Doheny State Beach.  To 
accomplish this, the City of Dana Point constructed a treatment and low flow diversion 
project that provides some treatment of runoff flows and diverts 100% of the non-
stormwater flows from the Del Obispo Storm Drain to a sanitary sewer system.   The 
treatment for urban runoff consists of a solids removal unit manufactured by CDS.  
During periods of low flow (non-stormwater flow), nuisance flow in the drainage basin that 
empties into the Del Obispo Storm Drain is now diverted into the solids removal unit 
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which filters the runoff through a screening process.  After entering the solids removal 
unit, the runoff flows into a screen chamber where it is filtered for debris and sediment. 
Captured solids are permanently retained within the screen and sump. Floating solids are 
kept in continuous motion on the water surface within the screen while heavier materials 
settle into the sump.  After this treatment process, the filtered runoff is then directed to 
the sanitary sewer system, instead of San Juan Creek and ultimately Doheny State 
Beach.  During periods of storm flow the first flush of runoff will be treated and then 
discharged to Doheny State Beach.  Figure 1.1.1 schematically depicts the overall 
diversion process, and Figure 1.1.2 illustrates the solids removal unit and process.   
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Urban Runoff CDS Unit 

Sanitary Sewer 

San Juan Creek 
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Since the City has identified the Del Obispo Storm Drain as a possible source of bacteria 
to Doheny State Beach, the City Council actively attacked the problem.  The solution they 
developed and implemented involved the construction of a comprehensive filtration and 
diversion system.  This solution also permanently diverts urban runoff during non-storm 
events year round to the sanitary sewer system.  This required the collaboration of 
several agencies including the State Water Resources Control Board (SWRCB); Orange 
County Harbors, Beaches and Parks Division; South Coast Water District (SCWD); and 
South Orange County Wastewater Authority (SOCWA). 
 
Originally, the City planned to divert flows only during the non-rainy season which is 
typically between April and October.  Currently though, the City has developed a protocol 
where the diversion valve is left open until an actual storm event occurs.  At that time, 
City staff manually shuts the diversion off to avoid excess flows into the sanitary sewer 
system.  Construction of this project was completed in November 2003 and the diversion 
was activated on November 5, 2003. 
 
The overall goal of this project is to reduce the number of beach closures and postings at 
Doheny State Beach and to aid in the effort to improve overall ocean water quality in 
Dana Point.  This diversion, along with the Alipaz Storm Drain Diversion Project in the 
San Juan Creek Watershed and the North Creek Storm Drain Diversion Project are 
working collectively to divert harmful urban runoff from watersheds which empty directly 
to Doheny State Beach.  Additional water quality efforts within the City include the Salt 
Creek Ozone Treatment Facility which is currently under construction, the urban runoff 
diversion located along Coast Highway, and the Capistrano Beach Storm Drain which is 
currently in the 95% design phase.  Non-construction related efforts include awareness 
programs for local homeowners associations and schools, along with general 
coordination with municipalities upstream of Dana Point. 
 
 
��� � '4*0��'3:).81��*;2.0*3*84%�
 
Upon completion of the Del Obispo Storm Drain Project, the City was required to perform 
water sampling for two separate agencies with two very different objectives.  These 
agencies were SWRCB and SOCWA.  
 
Pursuant to the requirements of the Clean Beaches Initiative Contract (Proposition 13), 
SWRCB requires the City of Dana Point to perform water sampling for three different 
types of bacteria in the project area and in the surf zone at Doheny State Beach.  The 
City’s performs water sampling at the project site just before runoff enters the diversion 
structure, at the diversion to the sanitary sewer, and also where the structure outlets to 
San Juan Creek.  SOCWA and OCHCA perform the surf zone water sampling and 
monitoring.  The surf zone is defined as the area of water extending approximately 500 
meters from the shore.  The three types of bacteria which the state requires sampling for 
are total coliform, fecal coliform, and enterococcus.  The State requirements for bacteria 
testing are similar to those performed by SOCWA and the Orange County Health Care 
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Agency (OCHCA).  Also, SWRCB requires the frequency of sampling to be every week 
during the AB411 season and in conjunction with regular water quality sampling 
performed by SOCWA and OCHCA at various locations depicted in Figure 1.2.2.  This 
frequency of sampling allows for the water sampling results at the project site to be 
compared with the water sampling results throughout Doheny State Beach, specifically 
the results at the surf zone where swimmers and surfers are consistently in contact. 
 
Additionally, in order for the City to divert the urban runoff from the Del Obispo Storm 
Drain Treatment Device to the sanitary sewer system, SOCWA who owns and operates 
the sanitary sewer system, requires the City to perform monthly water sampling for an 
array of constituents pursuant to Special Wastewater Discharge Permit SCWD-N4-003 
(see Table 1.2.1, Page 11).  The sampling requirements include values for flow, pH, oil 
and grease, various metals and pollutants, Total Suspended Solids, Suspended Solids, 
and Total Volatile Suspended Solids.   The City is given a range of values for which the 
diverted runoff must comply.  These requirements protect the water treatment facility to 
which the runoff is directed.   
 
The project site sampling locations are located as follows: 
 

• Just upstream of the Del Obispo Storm Drain Treatment Device in an access 
manhole.  This allows for a water sample of untreated urban runoff before it enters 
the treatment device. 

• In an access manhole, after the runoff has been treated by the CDS unit.  This 
location allows for data collection just prior to the runoff entering the sanitary 
sewer, giving SOWCA an idea of what constituents are entering into the 
wastewater treatment plant. 

• If flow present on the downstream side of the diversion weir, a sample will also be 
taken at this location. 

 
Figure 1.2.1, on Page 10, shows the sampling locations for SOCWA and OCHCA with 
respect to the location of the Del Obispo Storm Drain Project.  Below is an explanation of 
the abbreviations found in Figure 1.2.1: 
 

• B = Doheny Beach • M = Marina 
• C = Creek • O = Ocean 
• D = Dana Point • S = Surf Zone 

 
Therefore: 
 

• ODB02 = Ocean, Dana Point, Doheny Beach, Site No. 02 
• ODB05 = Ocean, Dana Point, Doheny Beach, Site No. 05 
• C1 = Creek, Site No. 1 
• C2 = Creek, Site No. 2 
• S-0 thought S-9 = Surf Zone Monitoring Sites 0 through 9 



���������	
	����
��
��������������������
��������������� ����������������������� ����� �����������������
�

Page 10  
 

I:\Projects\Del Obispo Storm Drain\SWRCB Status Reports\Final Report\Del Obispo SD - Final Report.doc 
Last printed 7/28/2005 3:39 PM 

 

 
Figure 1.2.2 shows the sampling locations at the Del Obispo Storm Drain Project, as well 
as the overall facility. 
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Table 1.2.1 lists the sampling requirements for Special Wastewater Discharge Permit 
SCWD-N4-002.  
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According to the California Code of Regulations – Title 17 and the California Health and 
Safety Code, the standards for bacteria are listed below: 
  
� �������'()*������������.81)*��'3:)*��4'89'09%�:*0��.4)*��!�56�4-*�		��

���	)���)����$ � ��-������=+���$��
�!"	)���)����$ �?�����)�@� 3�����=+���$��
�
�!��"�""�� ��3���=+���$��

 
 

Note that Coliform Unit is abbreviated as CFU.  The Single Sample Method refers to a 
method of collection where sampling staff collects water samples in ankle deep water 
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using a long pole with a sample bottle attached to the end to scoop up the water.  The 
sample bottles are immediately capped and placed into an ice chest for preservation.  
The time, date, weather conditions and location of collection are recorded on a log sheet.  
The samples are then transported to a laboratory for analyses. 
 
��� ��������
�

���� �'.84*8'8,*�
 
Since the activation of the diversion in November 2003, eight cleanings of the unit have 
occurred.  Each time, the waste from the CDS unit was removed, using an industrial 
vacuum truck. A trained crew from United Storm Water, Inc. removed all the solid waste 
from the CDS unit, following all proper procedures. The water was then de-canted back 
into each CDS unit through a Drainpac filter.  The storm drain waste from each CDS unit 
was then weighed, and off loaded into sealed roll-off bins. 
 
The amount of trash and sediment removed from the sump during these cleanings totals 
8,488.71 pounds (4.24 tons).   By removing this large amount of trash and sediment, the 
Del Obispo Storm Drain Project helps to prevent sediment build-up at Doheny State 
Beach which would lead to standing water and increased levels of bacteria near the surf 
zone.  Additionally, noticeable trash which was removed during the cleanings includes 
plastics, aluminum cans, paper debris, glass, and assorted Styrofoam supplies.  The Del 
Obispo Storm Drain Project is responsible for removing all of these environmentally 
hazardous items from the Del Obispo Storm Drain outlet. 
 
��� 	53:).'8,*�>.4-��*03.4��	� �
������
 
The purpose of the solids removal unit is to filter urban runoff for debris, sediment, and 
pollutants prior to its diversion to the sanitary sewer system.  Monthly sampling data 
shows compliance with Special Wastewater Discharge Permit SCWD-N4-003 for all 
pollutants including metals and all forms of Suspended Solids.  This illustrates that the 
solids removal unit is operating as expected.  Also, included as Appendix ‘D’ are 
compliance letters from SOCWA relative to the project. 
 
���� �',4*0.'��58.450.81��*%2)4%�
 
Improving the overall water quality of Doheny State Beach is the primary goal of the Del 
Obispo Storm Drain Project.  To obtain water quality data, the City performed weekly 
bacteria monitoring of the water entering and exiting the solids removal unit.  The 
sampling was done in conjunction with surf zone monitoring at Doheny State Beach 
which was performed by SOCWA and the OCHCA.  The results of the bacteria 
monitoring for the urban runoff being diverted Doheny State Beach along with the results 
from OCHA and SOCWA surf zone monitoring are shown in Table 2.3.1, Table 2.3.2 and 
Table 2.3.3 on the following pages: 
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Note: Surf zone monitoring dates are +/- 2 days 
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In each of the graphs on the previous pages, upper outlier values for data upstream of 
the CDS unit were omitted to better display the data. It is important to note that nearly 
every sampling for enterococcus upstream of the CDS unit, at the project site exceeded 
State standards, which may result in a posting of the corresponding beach area.  
According to the 2003 Annual Ocean and Bay Water Quality Report published in June 
2004 by the Orange County Health Care Agency: 
 
  “Violations of the single sample enterococcus standard accounted for a majority  (61.8%) 
 of the ocean and bay water postings that occurred in Orange County between April 1 
 and October 31 for 2000 – 2003. 
 
Had the low flow diversion not been in place, Doheny State Beach would possibly require 
postings based solely on the urban runoff from the Del Obispo Storm Drain.  Moreover, 
looking at the sampling results for total and fecal coliforms, the extremely high amounts 
of coliform units for each indicator bacteria would suggest that urban runoff from Del 
Obispo contributes significantly to the high bacteria levels at Doheny State Beach.  With 
this in mind, by filtering the urban runoff through the solids removal unit and then 
diverting it from Doheny State Beach to the sanitary sewer system, the Del Obispo Storm 
Drain Project is preventing large amounts of harmful bacteria, debris, sediment, and trash 
from reaching the surf zone. 
 
Upon further examination of the bacteria monitoring data for the Del Obispo Storm Drain 
Project, it is noted that the bacteria levels of the low flow urban runoff are actually lower 
upstream of the CDS unit (prior to entering the diversion) than they are downstream 
(directly prior to entering the sanitary sewer system).   These results are expected and 
are caused by the filtration operation.  It is critical to understand though, that this flow 
never reaches Doheny State Beach.  It is instead redirected into the sanitary sewer 
system, and ultimately to a waste water treatment plant.  The increase in bacteria is a 
result of slowing the flow in a clarifier to remove sediment and trash.  This process 
directly affects the levels of bacteria.  Bacteria development in water typically occurs in 
situations where there is low or no flow and the humidity and temperature are above 
average.  During a storm event when the diversion is de-activated, the potential for an 
increase in bacteria from upstream to downstream is extremely low.  Since in a storm 
event, large volumes of water are passing through the system at high velocities, bacteria 
do not have a chance to develop and the fresh storm water runoff is safely channeled to 
Doheny State Beach.  As a bonus, during these storm events, the CDS unit (clarifier) can 
continuously filter up to 46 cubic feet per second (cfs) of water while any excess storm 
water runoff is directly channeled to Doheny State Beach.  
 
It should also be noted that the dry season is typically from April through October.  
Therefore, the CDS unit was de-activated from October 2004 through April of 2005 to 
prevent large amounts of storm water from entering into the local waste water treatment 
plant.  Since no runoff is being diverted during the period that the diversion is 
deactivated, no monitoring occurred. 
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The Monitoring and Reporting Plan for the Del Obispo Storm Drain Project called for 
comparison of beach postings measured in Beach Mile Days.  The term “Beach Mile 
Days” is used to present the measurement of the number of days and the area of ocean 
or bay waters that are posted due to a sewage spill or posted for a violation of the AB 411 
Ocean Water-Contact Sports Standards.   
 
Beach Mile Days (BMDs) are calculated by multiplying the number of days of a closure or 
posting by the number of miles of beach closed or posted: 
 
(Number of Days) x (Miles of beach closed or posted) = Beach Mile Days 
 
For example, if a sewage spill resulted in the closure of ½ mile of beach for 7 days then: 
 
(7 days) x (0.5 mile) = 3.5 Beach Mile Days of closure 
 
Using BMDs is a more meaningful measurement of ocean and bay water impairment 
than using the number of incidences or the number of days since BMDs take into account 
both the amount of beach and the length of time of a closure or posting. The California 
State Water Resources Control Board and all California coastal counties use BMDs for 
reporting closures and postings which provides a standardized measure allowing 
comparison of different areas (beach to beach or county to county) or assessing trends 
over time. 
 
The number of BMDs posted as a result of non-compliance with AB411 standards for the 
years 2000-2003 is noted in Figure 2.4.1 on next page.  This figure was taken from the 
Orange County Health Care Agency’s (OCHCA) Annual Ocean and Bay Water Quality 
Report for 2004.  The website address for OCHCA’s Ocean Water Protection Program is 
http://www.ocbeachinfo.com/downloads/index.htm . 
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The total number of Beach Mile Days posted due to AB 411 standards violations from 
January 1, 2004 to October 15, 2004 is 169.3.  It is possible that this significant decrease 
in postings can be partially attributed to the Del Obispo Storm Drain Project.  The project 
is diverting a significant amount of urban runoff containing high amounts of bacteria away 
from Doheny State Beach.  Data quantifying the flow being diverted is listed below in 
Table 2.4.1: 

 
      

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
As shown by this data millions of gallons of urban runoff are being diverted from Doheny 
State Beach annually. 
 

 
��� �4-*0��*8*6.4%�
 
In addition to diverting urban runoff, a positive aspect of the Del Obispo Storm Drain 
Project is that it has the ability to capture and divert environmentally harmful sewage and 
waste spills.  The City of Dana Point now has a buffer to protect Doheny State Beach 
from unexpected sewage spills from the Del Obispo tributary area.  The low flow 
diversion will capture and divert harmful spills to the sanitary sewer system before it 
reaches the beach.  Additionally, this can be applied to construction runoff as well.  
Sediment, trash, construction debris and environmentally hazardous chemicals from 
negligent contractors or even residents which flow to the tributary area will all be captured 
in the CDS unit and the associated runoff will then diverted into the sanitary sewer.  With 
the 27-acre tributary area for the Del Obispo outlet, this is certain to play a large role in 
keeping the ocean at Doheny State Beach cleaner. 
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The Del Obispo Storm Drain Project, due to the flow meter that was installed, can be 
used to monitor excess flows entering the watershed.  The digital flow meter at the 
diversion records flow data every ten minutes.  This allows the City to detect spikes in 
daily flow patterns and then systematically search the watershed for contributors of urban 
runoff from over-watering, waterline breaks, and sewer line breaks.  By reviewing the 
watering schedules from local homeowners associations, the City may be able to pinpoint 
sources of over watering.  Not only will this help to reduce urban runoff, but it would also 
aid in water conservation effort.  Additionally, the flow meter will provide accurate data in 
the event of a water or sewer line break that drains into the watershed.  This flow data 
can then be forwarded to the appropriate agency for their formal report to the County 
and/or State. 

 
4. Conclusions 
 
The monitoring data for the Del Obispo Storm Drain Project illustrates that the project has 
achieved the goals and standards set prior to its implementation.  The diversion is 
successfully removing significant amounts of bacteria from Doheny State Beach.  As a 
result, Beach Mile Days postings appear to be decreasing and the ocean water is 
becoming safer for the public to use.  Figure 4.1 on the following page helps to illustrate 
these results.  The graph shows the number of BMDs impacted by postings in red and 
the activation dates of each of the City’s diversions in San Juan Creek are shown as 
green, dashed lines.  This graph gives a visual illustration of a decreasing trend in 
impacted BMDs beginning at the activation date of the Alipaz Storm Drain, and 
continuing through the activation date of the North Creek Storm Drain and the Del Obispo 
Storm Drain.   
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At this point, the bacteria monitoring data seems to reinforce urban runoff from Del 
Obispo and San Juan Creek as a major contributor to beach postings. Since the 
activation of the City’s three diversions in the San Juan Creek watershed, including the 
Del Obispo project, there has been a significant decrease in BMDs impacted by postings.   
 
In addition to reducing BMDs at Doheny State Beach, the Del Obispo Storm Drain Project 
is also offering additional benefits to the City which were not originally foreseen, such as 
the diversion of sewage spills and construction runoff, and providing a vehicle to pinpoint 
sources of over-watering.  The Del Obispo Storm Drain Project is undoubtedly a valuable 
addition in the effort to improve the water quality in the ocean at Doheny State Beach. 
 
It should also be noted that although the City of Dana Point is implementing projects such 
as the Del Obispo Storm Drain Project, this alone cannot and will not eliminate the high 
bacteria levels entering the ocean at Doheny State Beach.  In order to achieve the goal of 
acceptable water quality, it will be necessary to continue to implement projects that aid in 
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the effort to improve water quality for all sources of runoff entering Doheny State Beach.  
With this in mind, another major contributor of urban runoff to Doheny State Beach is San 
Juan Creek.  In an attempt to meet the goal of improving water quality at Doheny State 
Beach, the City has already installed two additional storm drain diversions within the San 
Juan Creek Watershed which were funded partially by the Clean Beaches Initiative. 
Moreover, in striving to meet the overall goal of improving ocean water quality citywide, 
the City has implemented two other, major water quality projects with Clean Beaches 
grant funding, one in Salt Creek and one in Capistrano Beach.  Table 4.1.1 below 
describes each project and its funding source. 
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While diversion facilities and treatment plants help alleviate water quality problems at the 
storm drain outlets, targeting smaller contributing sources of water pollution is also 
important. With this in mind, additional water quality efforts include City staff actively 
working to make the public knowledgeable of current water quality issues and informing 
them on how they can contribute to the effort.  Water quality information is available on 
the City’s website and there are free pamphlets for the public at City Hall.  City staff has 
also given presentations at the Ocean Institute in Dana Point which offer vital information 
pertaining to water quality efforts and how the public can aid in keeping their watersheds 
clean.   
 
The City has also adopted a Local Implementation Program (LIP) which specifically 
outlines water quality goals for the future.  The City’s LIP is a living document that intends 
to capture all of the activities the City performs with respect to water quality.  The LIP 
contains various program elements in order to present a comprehensive program that 
addresses many of the National Pollution Discharge Elimination System (NPDES) Permit 
requirements as prescribed in the San Diego Regional Water Quality Control Board’s 
NPDES Order Number 2002-01.  The various program elements are as follows: 
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• Legal Authority 
• Municipal Activities 
• Public Education/Public Participation/Training/Outreach 
• New Development/Redevelopment 
• Construction 
• Existing Development – including, Commercial, Residential and Home Owners 

Associations (HOAs) 
• Illegal Discharges and Illicit Connections 
• Water Quality Monitoring 

 
As part of the implementation of the LIP, City staff is visiting the local homeowner’s 
associations and presenting material on how to conserve irrigation water and prevent 
urban runoff from entering the storm drain system.  Best Management Practices (BMPs) 
pertaining to car washing, construction, and information on irrigation are made available 
to the associations.  Various water quality booths have also been set up at local events 
such as Earth Day and the Festival of Whales Ocean Awareness Day.   
 
Further efforts to aid in the water quality effort also include a vigorous street sweeping 
program and the installation of catch basin filters in the storm drain inlets.  Street 
sweeping is performed daily and covers every street over the course of one week.  This 
process helps remove excess sediment, trash, and debris from the storm drain system.  
All of the aforementioned materials are known to increase bacteria levels in the storm 
drain system.  Moreover, the installation of catch basin filters in the storm drain inlets 
provides another method of preventing sediment, trash, and debris from entering into the 
City’s storm drains.  These filters are cleaned on an almost monthly basis.  The last 
citywide cleaning of the filters occurred at the end of January 2005 and yielded 49 tons of 
captured material.  These filters have proven to be an invaluable tool for improving water 
quality in San Juan Creek, and ultimately Doheny State Beach. 
 
Finally, the City is beginning to coordinate with other cities and counties within the 
watershed in an attempt to coordinate efforts to treat and/or divert runoff that contributes 
to bacteria loading.  The possibility of a source tracking study to identify the origin of the 
bacteria is currently being discussed.  Another study being discussed at this point is an 
epidemiology study.  In order for these studies to move forward, the City will need to 
obtain the aid of other local agencies and cities.  City staff is currently soliciting the 
approvals and funding necessary to move forward.  With the cooperation of other 
municipalities within the watershed, and the implementation of similar diversion and water 
quality projects upstream of Dana Point, it is highly probable that the water quality at 
Doheny State Beach will improve to acceptable levels year round.   
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For questions or comments concerning this report, please contact the following 
City of Dana Point staff: 
 
Gabriel Tuft       
Assistant Project Manager     
Phone: (949) 248-3592     
Email: gtuft@danapoint.org     
 
Matthew Sinacori 
Deputy City Engineer 
Phone:  (949) 248-3574 
Email:  msinacori@danapoint.org 
 
 
 
Mailing Address: 
 
City of Dana Point  
Public Works & Engineering Department 
33282 Street of the Golden Lantern, Suite 212 
Dana Point, CA 92629 
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WATER SAMPLING DATA 
May 2004 
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WATER SAMPLING DATA 
June 2004 
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WATER SAMPLING DATA 
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WATER SAMPLING DATA 
August 2004 
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WATER SAMPLING DATA 
September 2004 
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WATER SAMPLING DATA 
October 2004 
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