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Introduction 
On May 17th 2003, citizen monitoring groups along the entire coast of California joined forces to sample 
California’s coastal water bodies including bays, estuaries, rivers, streams, ocean and more.  With funding 
from the State Water Resources Control Board and the U.S. Environmental Protection Agency, the Monterey 
Bay Sanctuary Foundation partnered with the California 
Coastal Commission and the Coastal Watershed 
Council to coordinate a single day of monitoring along 
the entire California coast.    
 
The objective for Snapshot Day 2003, held on Saturday, 
May 17th, 2003, was to get volunteers, from the 
Northern California border to the Southern California 
border, into their coastal waterways to systematically 
sample the surface waters flowing off the California 
coast and into the Pacific ocean.  Participants were 
trained how to monitor their watersheds using 
standardized protocols defined by the Snapshot Day 
Quality Assurance Project Plan and Monitoring Plan 
developed specifically for this event. Monitors 
measured water and air temperature, pH, conductivity 
or salinity, dissolved oxygen and transparency or 
turbidity in the field.  At many of the sites, samples 
were collected for laboratory analysis of bacteria and 
nutrients.  
 
The 2003 event was orchestrated by eight Coastal Monitoring Coordinators responsible for organizing the 
event in each of eight sections of the coast (Figure 1). The event was supported by numerous state and local 
agencies. Sixty-nine individual watershed and citizen monitoring groups participated along with many new 
volunteers, working together to monitor water quality at 546 sites along the California Coast.   
 
Together, 637 participants worked to answer the question:  What is the quality of the water flowing to 
the coast on May 17th 2003?   The Snapshot Day Coordination Team also addressed the additional 
questions of, “Are the coastal waters of California meeting the water quality objectives designated by the 
Regional Water Quality Control Boards and does citizen monitoring events encourage environmental 
stewardship?”  
 
Goals of Coast Wide Snapshot Day 2003 were to:  

 Provide positive collaboration and foster continued coordination among the participating state 
agencies and watershed groups that are currently monitoring water quality in coastal watersheds  

 Establish and enhance communications between monitoring programs throughout the coast by 
fostering relationships 

 Enhance the abilities of new and existing monitoring programs by providing training and 
equipment 

 Identify “areas of concern” where measured parameters do not meet water quality objectives and 
additional investigation is warranted 

 Establish baseline water quality information for waters that would otherwise not be monitored  
 Evaluate the quality of water based on general water quality objectives as established by State 

and Federal guidance. 
 Provide water quality educational opportunities for the public 

Figure 1. Coast Wide Snapshot Day Coastal Monitoring 
Coordinator’s area of responsibility. 
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At the Monterey Hub, Bill Douros (MBNMS 
Superintendent), Bruce McPherson (State Senator), 
Bridget Hoover (MBNMS)

At the Santa Cruz Hub, (L to R) Rachel Saunders (MBNMS), 
Kaitilin Gaffney (The Ocean Conservancy), Ellen Pirie (County 
Supervisor), Emily Reilly (Mayor), Tamara Doan (Coastal 
Watershed Council), John Laird (State Assemblyman) 

Central Coast Executive Summary 
 
Four years ago on Earth Day, the first Snapshot day 
became a reality when the Monterey Bay National 
Marine Sanctuary, Coastal Watershed Council, California 
Coastal Commission and The Ocean Conservancy teamed 
up to evaluate water quality on the central coast from 
Pacifica to Cambria.  Following three successful years of 
this program, funding was obtained to take Snapshot Day 
coast wide, where, for the first time, the entire coast of 
California would be monitored on the same day. This 
could not have been done without the contributions of 
numerous volunteers, dedicated monitoring 
organizations, and funding provided by the US 
Environmental Protection Agency and the California 
State Water Resources Control Board. A report 
summarizing the statewide event can be found 
at www.coastforyou.org.  The following 
report describes the central coast component 
of this event. 
 
This year, 
within the 
Monterey Bay 
National Marine 
Sanctuary, 155 
people 
monitored 155 
sites.  Water 

bodies as 
diverse as 
urban drainages, brackish sloughs, and major river 
systems were monitored.  In-field measurements 
included; dissolved oxygen, pH, conductivity, 
temperature, and transparency/turbidity - parameters that 
measure the health of a water body and its ability to 
support fish and other aquatic organisms.  Additionally, 
water samples were collected for laboratory analysis of 
nitrate, orthophosphate and bacteria at the majority of 
sites (see Figure 2).  
 
The central coast effort was centered around four hubs, at 
two of which, we were honored with the company of 
several local and state elected officials.  In Santa Cruz, 
Assemblyman John Laird, County Supervisor Ellen Pirie, 
and Mayor Emily Reilly spoke out in support of the Coast 
Wide event and declared May 17th, 2003 “Snapshot Day” 
in the City of Santa Cruz.  In Monterey, Senator Bruce 
McPherson, Assemblyman Laird’s Aid, Gary Shalcross, 

and Sanctuary Superintendent Bill Douros were 
present to inspire and thank all of the volunteers for 
their commitment to this event.   
 
Results show that the majority of sites met the water 
quality objectives intended to support cold water 
fish habitat.  However, when samples did not attain 
water quality objectives, dissolved oxygen was the 
most common field measurement to miss the mark 
at 10% of the sites.  Most of these sites were located 
in the Watsonville slough and scattered locations in 
Santa Cruz, Monterey and San Luis Obispo county 
streams.  The laboratory analysis indicated that, 
bacteria from warm-blooded animals (E. coli), 
exceeded water quality objectives (WQO) at 27% of 
the sites and orthophosphate WQO were exceeded at 

23% of the sites.  The 
E. coli exceedences 
were evenly distributed 
through all four 
counties while the 
orthophosphate 
exceedences were 
found primarily in the 
Watsonville slough and 
lower Salinas valley.   

Fourteen Areas of Concern were identified this year 
as compared to eleven last year.  These sites are all 
located within the Gabilan watershed, Watsonville 
sloughs and one site in the Upper Salinas watershed.  
Of the 25 stations identified as Areas of Concern 
during the last three Snapshot Days, eleven were 
Areas of Concern twice and three have qualified as 
Areas of Concern for the last three years of this 
program.  The three are all located in Salinas on 
Natividad Creek and Alisal Slough. 
 
The volunteers collecting the data were well trained, 
and the rigorous quality assurance gives confidence 
that the results presented in this report are accurate.  
This was the fourth annual Snapshot Day on the 
Central Coast.  Each year has provided data that has 
been used to establish annual trends and identify 
locations that require investigation by local 
jurisdictions.  For the majority of sites, Snapshot 
Day is the only time they are ever monitored.
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Central Coast Snapshot Day 2003 
was organized by: 
 
The Monterey Bay Sanctuary Citizen Watershed 
Monitoring Network (Network) supports citizen 
monitoring programs throughout the Monterey Bay 
National Marine Sanctuary.  (831) 883-9303.   
http://www.mbnms.nos.noaa.gov/monitoringnetwork/welco
me.html 
 
The Coastal Watershed Council is a public education 
non-profit advocating the preservation and protection 
of coastal watersheds through establishment of 
community-based watershed stewardship programs.   
(831) 426-9012.  http://www.coastal-watershed.org/ 

 
The California Coastal Commission is proud to help 
support the Central Coast Snapshot Day as an 
important educational program linking land & water 
quality stewardship with coastal resource protection.  
(831) 427-4863.  http://www.coastal.ca.gov/ 
 

The Monterey Bay National Marine Sanctuary 
(MBNMS) Water Quality Protection Program 
works to protect the watersheds along nearly 300 miles 
of the Sanctuary’s coastline. (831) 647-4201 
http://www.mbnms.nos.noaa.gov/ 
 
The Ocean Conservancy  (Center for Marine 
Conservation) is the largest national nonprofit 
organization committed solely to protecting ocean 
environments and conserving the global abundance and 
diversity of marine life through science-based 
advocacy, research, and public education, as well as 
informed citizen participation.  (831) 425-1363 
 http://www.cmc-ocean.org/ 

 
“Funding for this project has been provided in part by 
the U.S. Environmental Protection Agency (USEPA) 
pursuant to Assistance Agreement  
No. C9-98998901-0 and any amendments thereto 
which has been awarded to the State Water Resources 
Control Board (SWRCB) for the implementation of 
California’s Nonpoint Source Pollution Control 
Program.  The contents of this document do not 
necessarily reflect the views and policies of the 
USEPA or the SWRCB, nor does mention of trade 
names or commercial products constitute endorsement 
or recommendation for use.” 

Participating Agencies and 
Organizations 
 
Arana Gulch Watershed Alliance 
Beckman's Bakery 
Big Creek Reserve 
California Coastal Commission 
Central Coast Regional Water Quality Control Board  
City of Monterey 
City of Pacifica 
City of Pacific Grove 
City of Santa Cruz  
City of Watsonville 
Coastal Watershed Council 
Creekside Environmental Laboratory 
Crystal Geyser Water 
DeAnza College 
Earth Systems Science and Policy Program (CSUMB) 
Elkhorn Slough National Estuarine Research Reserve 
Garrapata Watershed Council 
Greenspace 
Monterey Bay Analytical Services 
Monterey Bay National Marine Sanctuary 
Monterey Bay Sanctuary Foundation 
Monterey County Community Links  
Monterey Regional Water Pollution Control Agency 
Morro Bay Volunteer Monitoring Program 
New Leaf Market 
Noah's Bagels  
Nob Hill 
Pacific Cookie Company  
Peet's Coffee  
San Lorenzo Urban Restoration Project 
San Lorenzo Valley High School 
San Luis Obispo County Environmental Health 
San Mateo County Environmental Health 
Santa Cruz County Environmental Health 
Santa Cruz Safeway 
Scott Creek Watershed Council 
Starbuck’s Coffee  
State Water Resources Control Board Clean Water 
Team 
Surfrider Foundation 
The Ocean Conservancy 
Trader Joe’s 
United States Environmental Protection Agency 
University of California at Santa Cruz GIS Lab 
Upper Salinas Las Tablas RCD 
Upper Salinas Watershed Coalition 
Watershed Institute, CSUMB 
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Background 
Snapshot Day began on the Central Coast within the 
boundaries of the Monterey Bay National Marine 
Sanctuary on Earth Day 2000.  The Monterey Bay 
National Marine Sanctuary (MBNMS) covers nearly 
300 miles of California’s Coast, stretching from the 
Marin headlands in the north to Cambria in the south.  
The MBNMS encompasses more than 5300 square 
miles of water including many diverse ecosystems and 
nearly 500 different species of fish, seabirds, and 
marine mammals.  Eleven major watershed areas, 
including over 7000 square miles of land, drain into the 
MBNMS.   
 
Land use in the Sanctuary’s watersheds includes urban 
and suburban development, extensive areas of irrigated 
croplands, managed timber lands, grazing lands, and 
other agricultural activities.  Extensive public lands 
with diverse multiple uses are also present, including 
lands under the management of the federal, state, and 
local governments. As water passes over any of the 
lands in these watersheds, it can pick up a variety of 
pollutants including sediments, oils and grease, 
nutrients, pesticides, and pathogens which can be 
transported to the region’s rivers, wetlands, harbors, 
and nearshore waters. 
 
To fill the gaps in state monitoring efforts, the 
Sanctuary, in partnership with the Coastal Watershed 
Council and The Ocean Conservancy, created the 
Monterey Bay Sanctuary Citizen Watershed 
Monitoring Network (Network).  The Network is a 
consortium of citizen monitoring groups that monitor 
the health of the watersheds flowing into the Monterey 
Bay National Marine Sanctuary.  It was established in 
1998 and has since provided support, training, and a 
central forum for citizen monitoring programs. The 
Network arose out of one of the Sanctuary's objectives 
of establishing comprehensive monitoring of the health 
of the Sanctuary and its watersheds. The goal of the 
Network is to work towards comprehensive monitoring 
by helping to create integrated, long-term, volunteer-
based water quality and watershed monitoring programs 
within the Monterey Bay National Marine Sanctuary 
and its accompanying watersheds. 
 

The Network, in collaboration with the Coastal 
Watershed Council, has been coordinating an 
annual Snapshot Day event on the Central Coast 
for the past 4 years.  The Coastal Watershed 
Council coordinated San Mateo and Santa Cruz 
counties while the Network coordinated Monterey 
County, south to Morro Bay.   
 
Methods 
In order to ensure valuable data, a state approved 
Quality Assurance Project Plan and Monitoring 
Plan were developed specifically for this event.  
Each of the documents were reviewed by the 
Coast Wide Coordination Team, Coastal 
Monitoring Coordinators and the Technical 
Advisory Committee.  They were designed to 
include monitoring protocols and pertinent quality 
assurance requirements for all coastal water bodies 
that flow to the ocean, including marine waters.  

 
Early in the 
morning on May 
17th, 2003, most of 
the volunteers 
gathered at one of 
four centralized 
locations, called 
hubs, strategically 
placed in each of the 
four counties 
bordering the 
Sanctuary (San 
Mateo, Santa Cruz, 
Monterey, San Luis 

Obispo).  The hubs are a valuable component of 
Snapshot Day for logistical ease and providing a 
sense of comradery for the volunteers.  The hubs 
facilitated the tracking of equipment, lab sample 
chain of custody, verification of complete and 
accurate data sheets, and post calibration 
measurements.  They also provided a means for 
volunteers to gather and feel part of a larger event.  
At the hubs, volunteers signed in to receive their 
official Snapshot Day t-shirt and bucket of 
equipment.  Final instructions were given and 
safety precautions reiterated.   
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Figure 2.  Map of Central Coast monitoring sites
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Volunteers showing off their new t-shirts at the 
Santa Cruz Hub. 

David Norris collects water at the Carmel 
River 

Table 1. Water Quality Objectives 

 
 
 

 
 
 
 

Teams were provided with a bucket “kit” that included 
either a Winkler or CHEMets Dissolved Oxygen kit, 
two bulb thermometers (for air and water) or one digital 
thermometer, Oakton conductivity meter, Machery-
Nagel non-bleeding pH strips and a transparency tube 
or dual cylinder turbidity kit.  The bucket also included 
distilled water, gloves, paper towels, trash bag, 
pens/pencils, sample bottles and clipboard with data 
sheets, instruction, maps, photo documentation form. 
 
Every team measured dissolved oxygen, water and air 
temperature, conductivity, pH, and transparency or 
turbidity.  They also collected water samples for lab 
analysis of nitrate, orthophosphate, total coliform and 
E. coli.  The only sites that were not sampled for nitrate 
and orthophosphate were the nine streams between Big 
Sur and Lucia.   
 
The sample collection and field measurements were 
taken using the protocols developed by the State Water 
Resources Control Board’s Clean Water Team and 
detailed in the California Coast Wide Snapshot Day 
Monitoring Plan.  The results were compared with 
general “Water Quality Objectives” (WQO) designated 
by the Central Coast Ambient Monitoring Program 
(CCAMP), the General Basin Plan or the US 
Environmental Protection Agency (see Table 1). 

 
       
       

 

 
 
 
 

Quality Assurance 
An important component of the Snapshot Day 
event was the training of volunteer teams and the 

Parameter   
(reporting units) 

Water Quality 
Objectives  

Source of 
Objective 

Dissolved Oxygen 
(ppm) 

Not lower than 
7 

Basin Plan 
Objective for Cold 

Water Fish 

pH 
Not less than 
6.5 or more 

than 8.5 

General Basin 
Plan objective 

Water 
Temperature (°C) 

Not more than 
22 

Basin Plan 
Objective for Cold 

Water Fish 

Transparency 
(cm) 

Not less than 
25 

Central Coast 
Ambient 

Monitoring 
Program 

(CCAMP) 

Nitrate as N  
(ppm) 

Not to exceed 
2.25  

Central Coast 
Ambient 

Monitoring 
Program 

(CCAMP) 
Orthophosphate 

as P (ppm) 
Not to exceed 

0.10 
General Basin 
Plan objective 

E. coli  
(MPN/100ml) 

Not to exceed 
235 

EPA Ambient 
Water Quality 

Criteria 
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assurance that the data they collected was complete 
and accurate.  The Snapshot Day program has 
continued to expand the quality assurance 
protocols, which provide the authors and the data 
users with the assurance that the data presented 
truly represent the quality of the waters sampled.  
For the Central Coast region, the efforts of the 
monitoring teams and participating labs paid off 
with all of the quality assurance protocols being 
followed and most of the objectives met.   
 
The Central Coast implemented and met the objectives 
of the Quality Assurance Project Plan and Monitoring 
Plan developed for this event.  Quality 
assurance/quality control (QA/QC) was accomplished 
through a pre-monitoring training and equipment 
calibration session prior to Snapshot Day.  Four 
regional training sessions occurred throughout the 
Monterey Bay Sanctuary in May.  The trainings were 
intended to familiarize all volunteer group leaders and 
coordinators with monitoring protocols, sampling 
equipment, datasheets and safety measures.  All meters 
were calibrated prior to the event and those in the 
control of the Coastal Watershed Council or Network 
were calibrated after the event to document accuracy 
(drift).  Other instruments such as thermometers and pH 
strips were compared to known standards and 
documented prior to the event.  
 
The following is a list of the results of the laboratory 
QA required by the QAPP. 
 

Lab samples 
 Over 6% of the lab samples collected were 

duplicate samples for both bacteria and 
nutrient analysis.   

 Four of the five labs running bacteria samples 
processed a field blank.  Results for all blanks 
were less than the dilution factor.   

 Four of the laboratories analyzed the nitrate 
standard (0.18 ppm NO3-N) that was sent to 
each region on the coast for coast wide 
comparison.   

 Three composite samples were analyzed by 
four labs for nitrate and orthophosphate (split 
sample).   

 
All of the laboratories reported similar results for 
the field split samples as well as the Nitrate 
standard (0.18 ppm N).  In addition, bacteria labs 
analyzed field blanks, which confirmed that no 
samples were contaminated during collection. 
 
The monitoring teams also were tasked with 
completing rigorous quality assurance protocols 
including repeating the measurements collected in 
the field at one of their monitoring locations.  
These field replicates enabled us to ensure that 
field results were analyzed properly and that 
results were repeatable.  For field replicates, only 
a few stations did not meet the objective for those 
measurements.  Specifically, four dissolved 
oxygen samples had large variability between the 
two samples and ten turbidity/transparency 
replicates exceeded the objective.   
 Table 2.  Central Coast statistics 



Snapshot Day 2003 
Central Coast Regional Report 
2/6/2004 

                                                                                                                                          9 

Denyse and Robert Frischmuth with Bill Baird 
at the San Jose Creek 

 
 
 

 
 
 
 

Results 
 
On the Central Coast, 155 participants monitored 155 
sites on 101 water bodies.  This was the largest 
turnout of volunteers and the most sites monitored in 
the four-year history of Snapshot Day on the Central 
Coast.  It was a beautiful day with temperatures 
ranging between 12 and 31 °C.   
 
Most samples met the water quality objectives as 
detailed in Table 2.   Orthophosphate and E. coli were 
the two parameters that most often exceeded their water 
quality objectives. 
 
All of the data from Snapshot Day 2003 can be 
found in tabular form in Attachment 3.  Please refer 
to the table for results of every parameter listed by 
site.  The data are also reported visually on the 
maps on pages 13 and 14.  Map #1 shows sites 
where physical water quality conditions are poor.  
Map #2 shows sites where high levels of nutrients 
and bacteria occurred.  Map # 3 shows Areas of 
Concern.  The data are also available online at 
www.montereybay.noaa.gov/monitoringnetwork/w
elcome.html 
 

The following describes the parameters evaluated 
during this event and their importance in the 
aquatic ecosystem.   
   
Water Temperature 
Water temperature is an important environmental 
factor for fish and other aquatic life, as many 
species need specific temperatures to survive and 
reproduce.  Temperature also affects the 
concentration of dissolved oxygen in the water 
column and the rate of photosynthesis for aquatic 
plants.  Human activities such as water diversions 
that decrease flows or removal of streamside 
vegetation that shades the water, can lead to 
elevated water temperatures.  
 
It is important to keep in mind that much of the 
data was collected in the morning hours; therefore 
water temperature results likely do not reflect the 
maximum daily or annual temperature for the 
water body. 
 
The Basin Plan Objective for Cold Water Fish is 
no greater than 22 degrees Celsius (22°C).  
Temperatures above 22°C can be stressful for 
Coho and steelhead.  The average temperature for 
Central Coast sites was 15°C. This year, three sites 
exceeded the temperature objective with values 
between 24 and 26 °C.  Stations with elevated 
temperatures were located on the Moro Cojo and 
Tembladero Slough in Monterey County and the 
Estrella River near Paso Robles in San Luis 
Obispo County.   
 
Dissolved Oxygen  
All aquatic animals require dissolved oxygen to 
breathe.  The concentration of dissolved oxygen in 
the water column affects a wide range of 
behaviors such as feeding, spawning, and 
incubation. Nutrients found in sewage, fertilizers, 
and manure provides a food source for algae and 
aquatic weeds, causing blooms and increased 
vegetation.  This in turn depletes the amount of 
oxygen available in the water column.  
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The General Basin Plan Objective for dissolved 
oxygen is not less than 5 milligrams per liter (mg/l), 
however, on the Central Coast we use the Water 
Quality Objective for Cold Water Fish, which is not 
less than 7 mg/l, based on the amount of dissolved 
oxygen needed by migrating steelhead trout.  The 
average dissolved oxygen level for Central Coast 
sites was 8.9 mg/l.  Ten percent of the sites ranged 
from 6.4 mg/l to as low as 0.3 mg/l.  Two sites in 
Santa Cruz (Robs Creek and Branciforte Creek) 
and one in the Elkhorn Slough had saturated 
oxygen concentrations greater than 13 mg/l of 
dissolved oxygen. 

 
Conductivity 
Conductivity is a measure of the ability of water to 
conduct electrical current.  Measuring conductivity 
gives an indication of the amount of total solids 
(such as salts, mineral, acids, and metals) dissolved 
in the water.  Conductivity varies with water source 
and geographic region.   
 
There is no water quality objective for conductivity.  
However, once a baseline of conductivity values is 
established, variations may signal a change in the 
waterbody’s composition.  For example, a decline 
in conductivity may be caused by rainwater and an 
increase in conductivity may signal sources of 
pollution such as agricultural runoff or municipal 
wastewater.  Snapshot Day volunteers measured 
conductivity to establish a baseline for future 
comparisons. 
 
Alkalinity/Acidity (pH) 
pH is a measure of the percent of hydrogen ions in 
a water column. Water with a pH value of 7 is 
neutral, above 9 is alkaline and below 5 is acidic.  
Many chemical reactions in aquatic organisms that 
are important for survival and growth occur only 
within a very narrow pH range.  Also, fish gills and 
fins can be damaged in extreme pH conditions. 
 
The General Basin Plan Objective for pH are levels 
less than 8.5 or greater than 6.5.  The average pH 
level for all Central Coast sites was 7.6.  Six sites 
did not meet the water quality objective, with most 

of them being greater than 8.6.  These sites were 
located in the Elkhorn and Moro Cojo Sloughs and 
Corcoran Lagoon in Santa Cruz. 
 
Turbidity/Transparency 
Turbidity is a measure of the amount of suspended 
particles in water.  Natural turbidity levels vary 
from stream to stream.  Excessive turbidity may 
indicate erosion, nutrient loading, or artificial 
algae growth.  Snapshot Day volunteers assessed 
area water bodies using either a transparency tube 
or the dual cylinder method.  Approximately half 
of the teams used 120 cm transparency tubes and 
the other half of the teams used dual cylinder 
turbidity kits.   
 
Eleven (18%) sites using the transparency tubes 
fell below the CCAMP Action Level for 
transparency of 25 cm.  That means that the water 
was so turbid that a miniature secchi disc could 
not be viewed through 25 centimeters of water.  
These sites were all located in the lower Salinas 
Valley and Watsonville Slough area.   
 
There is not an established water quality objective 
for turbidity measured by the dual cylinder 
method, however, a typical turbidity value for 
muddy water after a storm is between 20-50 
Jackson Turbidity Units (JTU).   Just one site 
reported turbidity in this range:  Moore Creek in 
Santa Cruz reported 40 JTU. 
 
Volunteers also recorded turbidity by a visual 
analysis, classifying water clarity at a given site 
as: clear, cloudy, or turbid.  Based on the 
completed data sheets, over 75% of the sites were 
described to have clear water. 
 
Nutrients 
Nitrate and orthophosphate are nutrients that occur 
naturally in water bodies and promote aquatic 
plant growth.  Excessive nutrient levels can lead to 
algal blooms and extensive aquatic weed growth 
that in turn depletes the amount of oxygen 
available in the water column.  Runoff, containing 
detergents, fertilizers, animal waste, industrial 
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Robin Lee and Alan Bilinski at the 
Rec Ditch in Salinas 

waste, or sewage, contribute to elevated nutrient 
levels.  All sites except for the Big Creek area in 
Big Sur were tested for nutrients. 
 
Eighteen (13%) sites exceeded the CCAMP action 
level for nitrate (as N) of 2.25 mg/l.   Nitrate results 
ranged from non-detect at many of the sites to 78.3 
mg/l.  The majority of nitrate exceedences were 
found in the lower Salinas and Watsonville 
watersheds.  The two highest concentrations were at 
Beach Road in Watsonville (52.4 mg/l) and Alisal 
slough in Salinas (78.3 mg/l).   
 
Thirty-four (24%) sites tested above the General 
Basin Plan Objective for orthophosphate (as P) set 
at 0.10 mg/l.  Orthophosphate results ranged from 
non-detect at many sites to 1.7 ppm in the Elkhorn 
Slough.  Many of the exceedences were in the lower 
Salinas and Watsonville watersheds.  Other 
locations with exceedences included; one site in San 
Mateo, eight sites in Santa Cruz county, one site on 
the Monterey Peninsula, three sites in the Upper 
Salinas watershed and two sites in the Morro Bay 
area. 

 
Coliform   
Coliform bacteria originates from the feces of 
warm-blooded animals and are an indicator for 
human sewage or wildlife contamination, as well as 
feces-born organisms that can cause diseases such 
as hepatitis A, bacterial meningitis, and 
encephalitis.  Excessive coliform counts can thus 
indicate potential problems for both aquatic and 
human health. 
 
All Central Coast sites were tested for Total 
coliform and E. coli.  E. coli. is a member of the 
fecal coliform group.   The EPA Water Quality 
Criteria of 235 MPN/100 ml was used as the water 
quality objective.  E. coli concentrations exceeded 
the water quality objective in approximately 27% 
of the sites monitored.  The two highest 
concentrations were found near Morro Bay (24,192 
MPN/100ml) and Pacific Grove (19,200 
MPN/100ml).  Two locations in the Watsonville 
area reported values of 3,076 and 9,208 

MPN/100ml and one site upstream of Natividad 
Creek Park in Salinas reported 5,650 MPN/100ml.   

 

 
 
 
 

Areas of Concern 
By itself, a single day sampling program can provide 
only a glimpse into the quality of the state’s coastal 
creeks and rivers.   The Central Coast program has 
now implemented the same model for four years.  
Stations that exceed three or more of the seven 
parameters with Water Quality Objectives are 
identified as Areas of Concern.  
 
This year, fourteen Areas of Concern were 
identified on the Central Coast (See Map #3), up 
from 11 identified in 2002, but down from the 17 
observed in 2001.  Of the 25 stations identified as 
Areas of Concern, during any of the three annual 
events, eleven were Areas of Concern twice and 
three have qualified as Areas of Concern for the last 
three years of this program (see Figure 3).   
 
The 2003 Central Coast Areas of Concern were 
compared with California’s list of impaired water 
bodies. This list (2002 “303(d) list”) was 
generated by the Regional and State Water Quality  
 

Interesting to 
note, 
approximately 
.5 mile 
downstream 
through a 
highly vegetated 
riparian 
restoration area 
on Natividad 
Creek, the 
E. coli 
concentration 
was just 410 
MPN/100ml. 
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Figure 3. Areas of Concern from the three most recent Snapshot Days across the Monterey Bay area 

 
Control Board and identifies impaired waterways. 
The methodology for this listing is available on the 
State Board web site (www.swrcb.ca.gov).  
 

This comparison between the Snapshot Day 
sampling events and the 303d list is intended to 
compare Snapshot Day results with other studies to 
determine whether the results are similar and also 
to identify areas where further investigation is 
warranted.  Of the 14 Areas of Concern identified 
in 2003 on the Central Coast, all but five were on 
the 303(d) list. For the nine that were listed, the 
Snapshot Day results correlate well. 
 
Further investigation of the five locations not 
presently listed on the 303d list should be a priority 
for future monitoring; especially the two water 
bodies, Alisal Slough and Natividad Creek, which 
were identified as Areas of Concern all three years 

of the Central Coast Snapshot Day program.   
 
It was noted earlier in the section on Quality 
Assurance that ten transparency replicate 
measurements did not meet the criteria established 
in the QAPP.  Three of these field replicates were 
taken at the Moro Cojo Slough.  All three of the 
Moro Cojo stations were identified as Areas of 
Concern.  While the transparency values were 
questioned, each of the three Moro Cojo stations 
exceeded four of the seven Water Quality 
Objectives and would therefore remain an Area of 
Concern regardless of the transparency value. 
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#1  Snapshot Day Locations with  
Poor Physical Conditions 

 
Map 1 illustrates areas where physical measurements indicated a potential water quality problem.  Snapshot 
Day 2003 results were compared with water quality objectives described in Table 2 for each parameter 
(temperature, dissolved oxygen, pH, transparency, turbidity) . 

Elkhorn Slough 
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#2 Snapshot Day Locations with High 
Nutrient and Bacteria Concentrations 

Map 2 illustrates areas where laboratory analysis indicated a potential water quality problem.  Snapshot Day 
2003 results were compared with water quality objectives described in Table 2 for each parameter (nitrate, 
orthophosphate, E. coli and total coliform) . 
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#3 Snapshot Day Areas of Concern 

 
Map 3 illustrates Areas of Concern. If the water quality objective was exceeded for three or more of the seven 
parameters listed, it was deemed an Area of Concern.   The parameters include dissolved oxygen, water 
temperature, pH, transparency/turbidity, nitrate, orthophosphate, and E.coli./fecal coliform.   
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Rebecca Thistlethwaite and Renee Flower at 
Arroyo Seca Creek 

Conclusion 
Valuable data were obtained on Snapshot Day 2003.  
The majority of the sites would never be monitored if it 
was not for this one-day event.  Snapshot Day provides 
a baseline of information on a large geographic scale.  
It helps resource managers to more effectively prioritize 
the water bodies that show some signs of environmental 
degradation.  Some people question whether a single 
sample taken once a year can provide valuable 
information regarding the true health and quality of 
local water bodies.  After four years of this program, 
the same Areas of Concern continue to appear.  Water 
bodies which exceed water quality objectives at any 
time, especially Areas of Concern, should be prioritized 
to find and mitigate the sources of pollution.   
 
Coast Wide 
The Coast Wide Snapshot Day event surpassed all 
expectations.  Stations were monitored from Del Norte 
County to Baja Mexico, all on the same day using the 
same protocols in order to answer a simple question.   
 Throughout the coast, 265 stations (49%) met all of 

the water quality objectives.  
 The northern most region, spanning from the 

Northern California border to the Navarro River, 
reported exceedences in dissolved oxygen, pH and 
turbidity only.  
 The next region to the south, (Navarro River to 

Marin Headlands) reported exceedences of every 
WQO except nitrate.  
 The other six regions reported exceedences for all 

parameters with water quality objectives. 
 Out of the 277 stations that were monitored for 

every parameter, 33 or 6%, were identified as Areas 
of Concern. 

 
Central Coast 
The Central Coast had more Areas of Concern than any 
other region on the California Coast.  This may be due 
to the fact that the most comprehensive monitoring on 
the entire coast was conducted in this region.  All of the 
Areas of Concern that were identified are located in the 
lower Salinas Valley and Watsonville Slough area and 
one site near Atascadero.  These two areas have 
received a considerable amount of grant funding to 
restore habitat and reduce pollutant sources.  In future  

 
 
 
 
 
 
 
 
 
 
 

years, Snapshot Day should demonstrate that 
water quality on the Central Coast is improving as 
a result of the restoration and source mitigation 
projects that are ongoing in these areas. 
 
There are other monitoring sites that were not 
Areas of Concern but reported a high 
measurement of one or more of the parameters.  
These locations include:  
 Calera Creek in San Mateo county with an 

orthophosphate-P result of 1.6 ppm and 
nitrate-N of 4.3 ppm.    

 Los Osos Creek in Morro Bay reported a 
nitrate concentration of 9.2 ppm.  

 Two urban sites on the Monterey Peninsula 
had E. coli values of 4,350 MPN/ 100 ml 
(library site in Monterey) and 19,200 MPN/ 
100 ml (Greenwood Park in Pacific Grove).   

These individual locations warrant more 
investigation.  Already, on the Monterey 
Peninsula, upstream monitoring is being 
conducted in drainages with high bacteria 
concentrations to try to track the sources of the E. 
coli found both on Snapshot Day and in another 
citizen water quality monitoring program called 
Urban Watch. 
 
Overall, the Snapshot Day event provides an 
opportunity for hundreds of citizens to spend a 
day in a local stream and collect data that is 
important to protecting and restoring our rivers 
and streams. 
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Attachment 3. Results by County/Station 
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Attachment 3. Results by County/Station cont.  
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Attachment 3. Results by County/Station cont. 
 

 
 
 
 
 
 
 
 


