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Introduction
The mission of the Coastal Watershed Council (CWC) is to preserve and protect coastal
watersheds through education, monitoring and stewardship. The Urban Watch program is an
annual monitoring program conducted by the CWC in partnership with the City of Capitola with
the purpose of 1) collecting scientifically valid water quality data to support environmental
management decision-making and 2) engaging the watershed residents in protecting local water
quality.
The Urban Watch Program started regionally in 1997 as a joint effort between CWC, the City of
Monterey, and the Monterey Bay National Marine Sanctuary. Since 2000, the City of Capitola
Urban Watch Program has trained citizen volunteers to collect water samples and conduct
water quality assessments at City storm drains and creek sites within the Soquel Creek
watershed. The 2017 Urban Watch monitoring program was conducted by CWC for the City of
Capitola as part of their National Pollutant Discharge Elimination System (NPDES) Phase II
Storm Water Management Program.
The Urban Watch program involves monitoring of surface water flows in Soquel Creek and its
tributaries in the City of Capitola, and assessment of the impact of discharges of urban runoff
from municipal stormwater pipes on creek water quality. While the stormwater drainage system
is intended primarily to move rain water runoff, it also collects flows from human sources, and
storm drain flows can be present year round, with or without rain. These dry weather urban
runoff flows, sometimes referred to as incidental flows, can come from a leaky sprinkler system
or a running hose, or water coming from car washing in a driveway. Incidental flows can be
polluted with cleaning products or pick up fertilizers, pet waste, pesticides, and other pollutants
as they pass over buildings, lawns, sidewalks, driveways, streets, vehicles, and commercial
properties. Incidental flows enter the storm drain on your street and flow through a system of
underground pipes until they are deposited untreated into Soquel Creek or the Monterey Bay.
In 2017, Urban Watch monitoring occurred at seven sites in the City of Capitola over the course
of fifteen weekly water quality monitoring events, from June through the end of September.
During each event CWC staff led teams of volunteers in monitoring Soquel Creek, Noble Gulch
and adjacent storm drains. At each site volunteers recorded observations and field
measurements. Samples were collected at all sites on a monthly basis for laboratory analysis of
nutrients and bacteria indicators, and once during the dry season for copper analysis.
Field Methods
Citizen Scientists
Each year Urban Watch is made possible by the contribution of volunteers trained as citizen
scientists. CWC trainings for water quality monitoring focus on imparting knowledge and skills
required to follow quality assurance protocols consistent with USEPA and State Water
Resources Control Board procedures. The trainings stress the importance of volunteer safety
above all other considerations.
The 2017 Urban Watch monitoring program volunteers received hands-on, in-the-field trainings
for basic field water quality tests, including measurements of temperature, pH, dissolved
oxygen, electrical conductivity, salinity, total dissolved solids (TDS), chlorine, detergent, and
turbidity, and observations related to odor, trash, and other conditions. They were also taught
how to properly collect and preserve water samples for laboratory analysis of copper, nutrients
(nitrate and orthophosphate) and bacteria (Escherichia coli and Enterococcus).
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Volunteers
During the 2017 Urban Watch monitoring study CWC trained 25 volunteers who contributed a
total of 336.5 volunteer hours of water quality monitoring over four months.
Sites
This report presents the results for samples collected at three Soquel Creek stream sites, two
Noble Gulch Creek sites, and two storm drain outlets. Sites represent the upper, middle, and
lower reaches of Soquel Creek, as well as major urban runoff discharge points within the
boundaries of the City of Capitola. These sites were selected specifically to measure the health
of freshwater stream characteristics and the impact of storm drain outfalls that discharge urban
runoff into the creeks. Comparing water quality information for discharges versus receiving
waters (in this case Soquel Creek) can help to geographically place sources of pollution.

Figure 1: Lower Soquel Creek Watershed, Map of Urban Watch 2017 sites
CWC staff and Capitola Public Works Department staff determined the monitoring sites with
consideration of safe access for volunteer monitoring teams. At the end of the 2016 monitoring
season the upper Noble Gulch site, Noble Creek upstream of Brookvale Terrace (304-NOBLE06), was deemed unfit for monitoring due to low flow and pooling. Accordingly, the site was
replaced with another site further upstream: Noble Creek at Highway 1 (304-NOBLE-07),
located 10 feet upstream of a tunnel that transports flow below Highway 1.
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Table 1: Urban Watch 2017 Sites

Volunteers*collect*data*at*a*cross*section*of*the*Soquel*Creek*Mid*(304:SOQUE:28)*site.*
Field Data Collection
Field equipment included a YSI 556 multi-parameter probe, which was used to measure water
temperature, pH, specific and electrical conductivity, salinity, TDS, and dissolved oxygen (both
total mg/L and as a percentage of saturation), and a Hach turbidimeter to measure turbidity. A
digital thermometer was used to measure air temperature. Physical observations such as flow
depth, wetted width, weather, and site conditions (trash, oil sheen, scum, sewage sited or
smelled, and wildlife) were also recorded on field data sheets and photographed.
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Intern*Mary*Snook*prepares*a*test*bottle*for*measuring*turbidity.*
Field Lab
A field lab was conducted by volunteers and CWC staff following the completion of each
monitoring event. Samples collected from each site were tested for detergent and chlorine using
LaMotte testing kits. Water odor and color were also observed as preliminary indicators of water
quality.
Lab Sample Collection
Once monthly, sample containers were filled with creek or storm drain water for laboratory
analysis of nitrate, orthophosphate, E.coli, and enterococcus. During June sampling sites were
also sampled for copper. All collected water samples were analyzed as individual grab samples
rather than as a composite of samples. Following the completion of each monitoring event, all
samples were placed on ice to maintain a temperature of approximately 4°C, and promptly
delivered in an iced cooler to the Monterey Bay Analytical Services lab for analysis.
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Volunteer*Lois*Van*Buren*shows*newly*collected*stream*samples*before*placing*them*in*the*cooler.***
Laboratory Analytical Methods
The monthly laboratory samples were analyzed by Monterey Bay Analytical Services using the
methods shown in Table 2.
Table 2: Urban Watch Laboratory Analytical Methods
Constituent
Nitrate
Orthophosphate
Copper
E. Coli
Enterococcus

Analytical Method
EPA300.0
EPA300.0
ICPMS-CM
SM9223B
Enterolert
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Data Analysis Methods
CWC monitoring teams follow scientific protocols to ensure that our data are reliable and can be
compared to regulatory water quality objectives. Water quality objectives (“WQOs”) are set by
regulators to ensure that ambient water quality is sufficient to support the “beneficial uses” of
each ambient water body, as designated in the regional Water Quality Control Plan (usually
referred to as the “Basin Plan”). With respect to human activities, common beneficial uses
include swimming, fishing, drinking water, or irrigation. When a WQO is exceeded, it indicates
that the water quality may not be protective of one or more beneficial uses, and the water body
may be designated as “impaired”. The designated beneficial uses of Soquel Creek, per Chapter
II of the Basin Plan, are:
MUN – Municipal and Domestic Supply
AGR – Agricultural Supply
IND – Industrial Service Supply
GWR – Ground Water Recharge
REC1 – Water Contact Recreation
REC2 – Non-Contact Water Recreation
WILD – Wildlife Habitat
COLD – Cold Fresh Water Habitat
MIGR – Migration of Aquatic Organisms
SPWN – Spawning, Reproduction, and/or Early Development
BIOL – Preservation of Biological Habitats of Special Significance
FRESH – Freshwater Replenishment
COMM – Commercial and Sport Fishing
Monitoring results for nitrate, copper1, dissolved oxygen, pH, and turbidity were compared to the
WQOs in Chapter III of the Central Coast Regional Water Quality Control Board’s Basin Plan.
E.coli and Enterococcus results were compared to the USEPA 2012 Recreational Water Quality
Criteria. Orthophosphate results were compared to the former Central Coast Ambient
Monitoring Program (CCAMP) Attention Level.
There are no applicable WQO’s or attention levels for air temperature, water temperature,
electrical conductivity, or salinity. Details regarding the applicable WQOs and other criteria are
shown in Appendix A.
While it is essential to note that WQOs apply only to receiving waters (such as named creeks,
rivers, and the Monterey Bay), and not to urban runoff discharges, comparisons of urban runoff
monitoring results to WQOs provide a frame of reference by which results can be evaluated.
Absent other objective standards to use as a comparison, these WQOs are the most
appropriate values to compare to environmental results for both receiving waters and
discharges.

*************************************************************
1
The copper Basin Plan WQO is dependent on water hardness, as higher hardness mitigates
the toxic effects of copper and other heavy metals. Based on historical hardness data from
Soquel Creek monitoring, creek hardness is assumed to be typically >100 mg/L; therefore the
higher (30 µg/L) copper WQO is used for comparison to the Urban Watch data.
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Results
The 2017 Urban Watch annual report is designed to facilitate public education and awareness,
and to engage residents in best management practices to reduce urban runoff pollution in our
local watersheds. The analytical results and instances of exceedance of WQOs and other
criteria are provided in Appendix B for the field-measured parameters and in Appendix C for the
laboratory-measured constituents. Notable outcomes of laboratory and field measured
parameters are outlined below.
Nitrate
Occurring naturally in the environment, nitrate is the primary source of nitrogen for plants. It
promotes growth of aquatic vegetation and algae, but too much nitrate can cause
overproduction, leading to algal blooms that deplete oxygen in water. Excessive nitrate
contributes to the presence of harmful algal blooms (HABs), a rapidly growing problem in
California. Human-caused sources of nitrate include runoff from lawns or fields containing
fertilizers, animal waste, wash water, leaking sewer lines or failing septic systems, and excess
dumping of vegetative material.
During Urban Watch 2017, 100% of nitrate samples met the Basin Plan Water Quality Objective
level of <10.0 mg/L or were at a level below detection limits. Low nitrate levels in local
waterways are in part a product of the work of City of Capitola residents and City staff to reduce
common nitrate sources in urban runoff. Thank you for making a difference in water quality!
Orthophosphate:
Orthophosphate is found naturally in living and decaying plants and animals, and in rocks and
sediment. Orthophosphate is a necessary nutrient for aquatic species growth, but like nitrate,
excess amounts can stimulate rapid growth in aquatic ecosystems resulting in algal blooms,
oxygen depletion and eutrophication. Sources of orthophosphate include runoff from fertilized
lawns, fields, or animal manure storage areas, as well as leaking sewer lines, failing septic
systems and runoff from uses of commercial cleaning products.

Figure 2: Orthophosphate levels at Urban Watch monitoring sites.
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During Urban Watch 2017, orthophosphate was not detected in 23 of the 25 (92%) of the
samples collected. In the other two samples, collected at the Creekside Storm Drain and Soquel
Creek Mid sites, orthophosphate levels exceeded the former CCAMP attention level of <0.12
mg/L, as shown in Figure 2. The level of 4.44 mg/L measured at the Soquel Creek Mid site in
September is particularly notable; this is the highest level of orthophosphate detected in the
history of the Urban Watch monitoring program. This level was anomalous to orthophosphate
data in 2017 and prior but requires further investigation.
Stewardship Tips:
To maintain healthy nitrate and orthophosphate levels in our surface waters please continue to
do your part:
•

Limit the use of chemical fertilizers.

•

Wash pets and vehicles where water won’t run into a storm drain, or go to commercial
pet or car washes that collect the wash water.

•

Where possible, redirect roof downspouts and use the lawn to spread runoff.

Place cut or dead vegetation, a natural source of nitrate, into your yard waste bin can or
compost it.
Learn more at: http://coastal-watershed.org/stewardship/ .
•

E. Coli:
E. coli is a common type of fecal bacteria originating in the intestines of warm blooded animals.
In water quality it is used as an indicator of human waste in the form of sewage or animal waste
contamination. High E. coli levels can be an indication of a septic tank failure or leaky sewer
pipes. The bacteria can also be attributed to more diffuse sources such as wildlife, pets, and
birds. Some strains of E. coli may cause illness if ingested.
During Urban Watch 2017, 18 of the 25 samples (72%) met the USEPA Water Quality (WQ)
Criterion of 410 MPN/100 mL, while seven samples exceeded the WQ Criterion during the 2017
season, as shown in Figure 3. Noble Gulch Creek at Monterey Avenue exceeded the E. coli WQ
Criterion during three of the four sampling events. The highest E. coli value was measured at
the Noble Gulch at Highway 1 site in July, at 10,462 MPN/100 mL.

Figure 3: E. Coli levels at Urban Watch monitoring sites.
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The Creekside Storm Drain, Noble Gulch Creek at Highway 1 and Soquel Creek Upper and Mid
sites each exceeded the USEPA Criterion during one sampling event.
Enterococcus:
Enterococcus is a genus of bacteria that are used as an indicator of potential environmental
contamination by human sources; several species of this genus can cause illness if ingested.
During Urban Watch, 16 of the 25 samples (64%) met the USEPA Water Quality (WQ) Criterion
of 1300 MPN/100 mL, while nine samples exceeded the WQ Criterion during the 2017 season,
as shown in Figure 4. Noble Gulch Creek at Monterey Avenue exceeded the Enterococcus WQ
Criterion in three of the four sampling events. The highest Enterococcus value was measured at
the Noble Gulch at Highway 1 site in July at 24,196 MPN/100 mL. This is an exceptionally high
Enterococcus level and warrants further investigation.

Figure 4: Enterococcus levels at Urban Watch monitoring sites.
Stewardship Tips:
Enterococcus and E. coli enter local waterways through similar pathways. Bacteria can come
from multiple diffuse sources and every person can do their part to reduce bacteria. You can:
• maintain and inspect your sewer lateral and septic tank systems for leaks;
• pick up after your dog in public and in your backyard;
• make sure that only rainwater goes down the storm drain;
• pick up trash that may attract birds.
Copper
Copper is a mineral element that occurs naturally. It also has many industrial applications and is
present in items we use daily such as vehicle brake pads and tires. Surface runoff and
stormwater flows can pick up copper and zinc that are deposited on roadways or mobilized
while you are washing your car. Concentrations over 0.025 mg/L (25 µg/L) are typically toxic to
freshwater fish.
Six of the seven sites met the Basin Plan Water Quality Objective (WQO) of <30 µg/L in annual
sampling conducted on 6/21/17, as shown in Figure 5. Copper was measured at 37 µg/L in

Annual Water Quality Report – 2017 City of Capitola Urban Watch Program
Page 10

discharge flowing from the Capitola Pier Storm Drain. Historically, only one other sample has
exceeded the copper WQO (Soquel Creek Lagoon in 2009).

Figure 5: Copper levels at Urban Watch monitoring sites.
Stewardship Tips:
You can prevent copper from entering local waterways by:
• biking or walking instead of driving when possible;
• using a car wash to clean your car rather than washing it in your yard or driveway;
• opting for copper free brake pads for your vehicle.
Learn more at: http://coastal-watershed.org/stewardship/ .
Dissolved Oxygen:
Dissolved Oxygen is the amount of oxygen present in the water and is imperative for
survival and growth of nearly all aquatic organisms. As a result, it is a good indicator of stream
health. Dissolved oxygen enters water through diffusion or aeration at turbulent reaches of a
stream or through photosynthesis. Low levels can be caused by excess nutrients, warm water
temperatures, and poor water circulation.
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Intern*Samara*Rosen*records*dissolved*oxygen*and*more*with*the*help*of*volunteer*Lois*Van*Buren.***
During 2017 Urban Watch, 97% of measurements met the Basin Plan Water Quality Objective
(WQO) level of >7 mg/L; 3% of measurements did not meet the WQO, as shown in Figure 6.
The only significant excursion below the 7 mg/L WQO occurred at the Soquel Creek Mid site in
the second week of September; the orthophosphate level was also very high at this same site
during September. As noted above this condition warrants further investigation.
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Figure 6: Dissolved oxygen levels in City of Capitola surface waters June – September 2017
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Discussion
Water quality exceedances for both E. coli and Enterococcus are not unique to Soquel Creek
and Capitola Urban Watch sites. This is typical of urban runoff and urban creeks systems
generally, as the sources of these indicator bacteria are ubiquitous in the urban environment. It
is notable that exceedances in both bacterial constituents seemed to mirror each other, with
exceedances occurring at the Noble Gulch Creek site in June, July and September, and very
high levels of bacteria in the Noble Gulch at Highway 1 sample in July.
The City of Capitola continues to maintain generally low nutrient levels in local waters! The
nitrate WQO was not exceeded during the 2017 monitoring. There were two exceedances of the
orthophosphate WQO this year.
Dissolved oxygen levels in Soquel Creek were healthy at all 5 creek sites, and only fell below
the Basin Plan twice in the 73 measurements taken in Soquel Creek and Noble Gulch.
Notably, for the first time in seven years, there was an exceedance of the copper Basin Plan
WQO (at the Capitola Pier Storm Drain site).
Forty-four percent of pH measurements were below the Basin Plan WQO of >7.0 and <8.5 pH
(see Appendix A). Exceedances were most frequent at the Noble Gulch at Highway 1 site,
where 84% of measurements taken were below 7.0.
Environmental data, by their very nature, are extremely variable, and conclusions are often
difficult to make based on limited data points. Nonetheless, these results are of use in shaping
regional programs to inform the public about environmental stewardship.
Summary
Soquel Creek is a key natural asset to the local community, and to the region. The City of
Capitola is acknowledged for its leadership and efforts in striving to not just reduce but eliminate
non-point source pollution in the Creek. The City’s pollution reduction efforts have substantially
reduced the levels of nutrients and bacteria entering the storm drain system and Soquel Creek
during the dry season. The approach of partnering with other organizations and engaging the
community through citizen-based monitoring is an excellent example for other communities to
follow.
Volunteers collecting this valuable information play a key role in our community as stewards of
our watersheds. The information they provide is used by resource agencies, local governments
and community groups to protect and improve the health of our local streams. Volunteers are
impactful in educating their community about local water quality and the associated pollution
prevention best practices they have learned.
Where E. coli and Enterococcus WQOs are exceeded, there is a need for additional
investigative and remedial work. CWC will continue to partner with the City of Capitola and
deepen our understanding of pollution sources in the lower Soquel Creek watershed. Over the
next year, CWC will conduct a targeted in-depth study and analysis of local pollution concerns
by:
1. Reviewing historical lower Soquel Creek watershed water quality constituent data
collected from 2000 to 2017.
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2. Investigating the potential watershed sources of elevated indicator bacteria levels
throughout the study area.
3. Implementing a targeted water quality monitoring program that focuses on pollution
source identification.
4. Developing a pollution prevention plan based on the geographic hotspots or sources that
are identified. Pollution prevention will include place-based outreach programs educating
youth and adult residents about the best practices they can enact to improve water
quality.
More information about local water quality data is available at http://coastal-watershed.org or by
contacting the CWC office at (831) 464-9200 or info@coastal-watershed.org.

Annual Water Quality Report – 2017 City of Capitola Urban Watch Program
Page 15

Appendix A: Water Quality Objectives and Other Criteria
Applicable WQOs for field-measured parameters:

Applicable WQOs and other criteria for laboratory-measured parameters:
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Appendix B – 2017 Field Observations and Measurements
Appendix B provides the summary of field results for each parameter at each site. Results that exceed the applicable WQO or attention
level are shaded in order to highlight these results. Over the course of Urban Watch 2017 flows at Capitola Storm Drain and Noble
Gulch at Highway 1 became too low to monitor. Not all field lab tests were performed during every monitoring event (detergent tests
were only performed at Storm Drain/CSD sites). Instances in which a test was not performed are listed as “NA” and “NR” if the datum
was not recorded.
Table B-1: Creekside Storm Drain (304-CSD-06)
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Table B-2: Noble Gulch Creek at Monterey Avenue (304-CSD-08)
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Table B-3: Capitola Storm Drain (304-CSD-09)
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Table B-4: Noble Gulch at Highway 1 (304-NOBLE-07)
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Table B-5: Soquel Creek at Creekside Plaza (304-SOQUE-26)
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Table B-6: Soquel Creek Mid (304-SOQUE-28)
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Table B-7: Soquel Creek Lower (304-SOQUE-22)
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Appendix C: 2017 Laboratory Results
Appendix C provides a summary of laboratory results for each constituent at each site. Results that exceed the applicable WQO or
attention level are shaded in order to highlight these results. Not all tests were performed during every lab event. Capitola Pier Storm
Drain did not have any flow on 7/27/2017 and on 9/22/2017 the outfall was completely submerged in sand. Noble Gulch at Highway 1
was not sampled on the final event as starting mid-August there was no inflow and the reach mostly pooled stagnant. All instances in
which a sample was not collected are listed as “NA”.
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