Overview of the Southern California Bight 1998 Regional Monitoring Program: I.  Summer Shoreline Microbiology.  April 6, 1999                                           

The Shoreline Microbiology Component of the Southern California Bight 1998 Regional Monitoring Program  (Bight'98) was a cooperative sampling effort, conducted in the summer of 1998, that was designed to provide information about the microbiological water quality along the shoreline between Point Conception and Punta Banda, Mexico.

Sampling sites were selected using a stratified random approach, with the strata corresponding to six shoreline types of interest.  To implement this design, a GIS layer of shoreline types was created based upon the knowledge of local shoreline conditions by the participating organizations.  Six strata were defined for the study:   High- and low-use sandy beaches  (differentiated by the presence of lifeguard service) , high- and low-use rocky shoreline (differentiated by the presence of known preferred diving or surfing locations) and perennial and ephemeral (based upon whether water flowed year-round or seasonally, respectively)  freshwater outlets.  A total of 81 freshwater outlets were identified and differentiated as perennial or ephemeral.  The freshwater outlets selected are those outlets that are typically responsible for  99% of the total freshwater/stormwater inputs to the SCB.

Although the basic sample allocation scheme was stratified random, a systematic component was added to minimize clustering of sample sites along the shore.  This approach was accomplished using an extension of the National Stream Survey sampling design (Messer et al. 1986, Overton 1987), whereby each stratum was divided into a series of linear sections of coastline, with each section identified by a count variable.  The sections were joined together into a stratum line, which was then partitioned into a number of intervals equal to the desired sample size.  The partition was randomly placed over the stratum line by selecting a random starting point for the beginning of the first interval.  Based upon this starting point, the intervals were defined as consecutive equal lengths.  A simple random sample was then chosen from within each interval.  Each point was translated back to the shoreline using the section count variable.  The resulting sample possessed spatial separation of sites as well as a random component to ensure statistical validity.  

Sample sites within the perennial water outlet stratum were selected in two ways.  First, sites were selected at a random distance within 100 yards from the mouth of the outlet, using the systematic random approach described above.  Second, a site was placed at the mouth of the outlet (referred to as the point zero site).  Random sites were placed around 32 of the 40 perennial water outlets in southern California.  Point zero sites were placed at 30 of the 40 systems, which were selected by availability of effort.  Fifteen of these 30 point zero sites were randomly selected to also receive virus samples.  

The approach used to select sample sites in the United States was also used for the Mexican shoreline, but the Mexican component of the study was limited to sandy beaches (19 sites) and point zero outlet sites (10 sites).   The Mexican beach sites were not differentiated between high- and low-use, and point zero sites were associated with the highest flow perennial water outlets.   Volunteer organizations enhanced the sampling effort with 14 sampling sites in the Los Angeles and Long Beach Harbor region of San Pedro Bay (between Cabrillo Beach and Seal Beach), and 6 sampling sites in southern Santa Monica Bay (between Ballona Creek and the Palos Verdes peninsula).  Volunteer sites were limited to the high-use sandy beach stratum.  Volunteer sites were selected as a supplement, rather than as an integrated part of the program.  

In addition to the baseline sampling design, the study also included an adaptive component in which five participating organizations increased sampling activity in areas where elevated indicator bacteria levels were found.  Additional sampling took place if a sample exceeded any of the following criteria: 

Total coliforms   >10,000 cfu or MPN/100 mL; or

Fecal coliforms   > 400 cfu or MPN/100 mL; or

Enterococci  >104 cfu or MPN/100 mL; or

Coliforms Index (total:fecal coliforms x 100) <5, if total coliforms > 5,000 cfu or 
MPN/100 mL

The adaptive component involved sampling of additional sites on either side of the elevated indicator site within a week following the initial measurement.  For sites located on open shoreline, the adaptive sites were located 100 yards on either side of the elevated site; for water outlet sites, the adaptive sites were located 25 yards on either side.  

Parameters measured included total coliforms, fecal coliforms, and enterococci, with virus analysis performed at a subset of 15 of the perennial freshwater outlets.

Twenty two organizations were responsible for collecting samples:

Agency
AgencyName

AB
Aquatic Bioassay and Consulting (ABCL)*

AM
Algalita Marine Research Foundation*

AW
Aliso Water Management Authority (AWMA)*

BC
Santa Barbara County Health Service

BH
Los Angeles County Dept. of Beaches & Harbors*

CP
Marine Corps Base - Camp Pendleton

CV
City of Ventura

EH
Orange County Environmental Health Division

EW
Encina Wastewater Authority*

GS
Goleta Sanitation District

HS
Los Angeles County Dept. of Health Services

HY
City of Los Angeles Environmental Monitoring Division (CLAEMD)*

LA
Los Angeles County Sanitation Districts (LACSD)*

LB
City of Long Beach

MI
Southern California Marine Institute(SCMI)

OC
Orange County Sanitation Districts (OCSD)*

OS
City of  Oceanside*

OX
City of Oxnard*

PF
Orange County Public Facilities and Resources (OCPFRD)*

RA
Southeast Regional Reclamation Authority (SERRA)*

SB
City of Santa Barbara

SD
City of San Diego*

SE
San Elijo Joint Powers Authority*

SF
Surfrider Foundation

SH
San Diego County Dept. of Environmental Health

UA
University Autonomous de Baja California*

UB
University of California, Santa Barbara

Station identification, Sampling, Laboratory analysis were treated as separate components of the the study.  Data from the Shoreline Microbiology component of Bight;98 has been divided into three..., one for each component.  Within the zip file there are two files for each dataset.  One file, with "doc" as the extension, is a text file with detailed information about the dataset.  The other file with the same name has the data in comma-delimited ASCII format with field names in the first row.

As noted above, the Shoreline Microbiology Component of Bight'98 was designed to answer questions in a regional context, e.g., what percent of shoreline-mile-days exceed the total coliform threshold along high-use sandy beaches during August 1998? 

The data from the Shoreline Microbiology Component of Bight'98 can also be used to compare the responses of bacterial indicators, and was accomplished primarily through correlation analyses.  Indicator comparisons were performed with the entire data set (including adaptive sampling and data from Mexican waters).  Contingency tables were also developed to assess in a categorical fashion the frequency with which individual sites were classified the same by different indicators.

 For more information about the SCBPP, contact Rachel Noble at (714) 894-2222.
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