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Executive Summary

The City of San Diego (City) conducts an extensive
ocean monitoring program to evaluate potential
environmental effects associated with the discharge
of treated wastewater to the Pacific Ocean via the
Point Loma and South Bay Ocean Outfalls (PLOO
and SBOO, respectively). The data collected are
used to determine compliance with receiving
water conditions as specified in NPDES permits
and orders issued by the San Diego Regional
Water Quality Control Board (San Diego Water
Board) and the U.S. Environmental Protection
Agency (USEPA) for the City’s Point Loma
Wastewater Treatment Plant (PLWTP) and
South Bay Water Reclamation Plant (SBWRP),
as well as the South Bay International Wastewater
Treatment Plant (SBIWTP) operated by the U.S.
Section of the International Boundary and Water
Commission. Since treated effluent from both the
SBWRP and SBIWTP commingle before discharge
to the ocean via the SBOO, a single monitoring
and reporting program approved by the San Diego
Water Board and USEPA is conducted to comply
with these two permits.

The principal objectives of the combined ocean
monitoring efforts for both the PLOO and SBOO
regions include:

* Measure and document compliance with
NPDES permit requirements and California
Ocean Plan (Ocean Plan) water quality
objectives and standards.

* Assess any impact of wastewater discharge or
other anthropogenic inputs on the local marine
ecosystem, including effects on coastal water
quality, seafloor sediments, and marine life.

*  Monitor natural spatial and temporal fluctuations
of key oceanographic parameters, and evaluate
the overall health and status of the San Diego
marine environment.

Overall, the state of San Diego’s coastal ocean
waters remains in good condition based on the

comprehensive scientific assessment of the
Point Loma and South Bay outfall monitoring
regions. Although governed by three separate
NPDES permits as described above, this combined
biennial report approved by the San Diego Water
Board and USEPA summarizes the purpose, scope,
methods and findings of all ocean monitoring
activities conducted in both regions during calendar
years 2016 and 2017.

Regular (core) monitoring was conducted on a
weekly, quarterly, semiannual or annual basis at a
total of 142 discrete sites that are arranged in grids
surrounding the two ocean outfalls. The PLOO
terminates at a discharge depth of about 100 m
located approximately 7.2 km west of the PLWTP
on the Point Loma peninsula, whereas the SBOO
terminates at a discharge depth of about 27 m
located approximately 5.6 km offshore of southern
San Diego just north of the USA/Mexico border.
Core monitoring in the PLOO region extends
from Mission Beach southward to the tip of Point
Loma along the shore, and in nearshore to offshore
waters overlying the continental shelf at depths of
about 9 to 116 m. Core monitoring of shore staions
in the SBOO region extends from Coronado,
San Diego southward to Playa Blanca in northern
Baja California, while offshore monitoring occurs
in waters overlying the continental shelf at depths
of about 9 to 55 m. In addition to monitoring at
the permanent core stations, an annual survey of
benthic conditions (sediment quality, macrobenthic
communities) is typically conducted each year at
40 randomly selected “regional” stations that range
from northern San Diego County southward to near
the international border and that extend further
offshore to continental slope depths as deep as
500 m. These broader geographic surveys are useful
for evaluating patterns over the entire San Diego
coastal region and provide information important for
distinguishing reference areas from those impacted
by human activities. Additional information on
background conditions for San Diego’s coastal



marine environment is also available from
pre-discharge baseline studies conducted by the
City for the PLOO region (1991-1994) and SBOO
region (1995-1998).

Details of the results of all receiving waters
monitoring activities conducted for the PLOO and
SBOO programs from January 1, 2016 through
December 31, 2017 are presented in the following
eight chapters, while supplemental analyses for
Chapters 2-8 are included in Appendices B—H.
Additionally, visual observations and raw data for
2017 are included in Addenda 1-8, while similar
data for 2016 were submitted previously with the
2016 Annual Receiving Waters Monitoring Report
for the Point Loma Ocean Qutfall and South Bay
Ocean Outfall and are available online. Chapter 1
represents a general introduction and overview of the
combined ocean monitoring program for the PLOO
and SBOO regions, while chapters 2—8 include results
of the main monitoring components conducted at
the core and regional stations. In Chapter 2, data
characterizing oceanographic conditions and water
mass transport for the region are evaluated. Chapter 3
presents the results of shoreline and offshore water
quality monitoring, including measurements of fecal
indicator bacteria and oceanographic data to evaluate
potential movement and dispersal of the PLOO
and SBOO waste fields (plumes) and to assess
compliance with water contact standards defined in
the Ocean Plan. Assessments of benthic sediment
quality (physical properties, sediment chemistry, and
sediment toxicity) and the status of macrobenthic
invertebrate communities are presented in Chapters 4,
5, and 6. Chapter 7 presents the results of trawling
activities designed to monitor communities of bottom
dwelling (demersal) fishes and large (megabenthic)
surface dwelling invertebrates. Bioaccumulation
assessments to measure contaminant loads in the
tissues of local marine fishes are presented in
Chapter 8. In addition to the above activities, the
City supports other projects relevant to assessing
the quality and movement of ocean waters in the
region. One such project involves satellite imaging
of the San Diego/Tijuana coastal region, of which
the 2016-2017 results are discussed in Chapters 2
and 3. Another major project represents an ongoing
long-term assessment of the health and status of

San Diego’s kelp forest ecosystems conducted by
the Scripps Institution of Oceanography and funded
by the City, of which the most recent annual report
is included herein as Appendix A. Summaries
of the main findings for each of the main ocean
monitoring components conducted by the City are
included below.

CoASTAL OCEAN CONDITIONS

Oceanographic conditions off San Diego in
20162017 in terms of water temperatures, salinity,
dissolved oxygen concentrations, pH, natural
light levels (transmissivity or water clarity), and
concentrations of chlorophyll a were generally
within historical ranges reported for the PLOO
and SBOO monitoring regions. As is characteristic
for these waters, conditions typically indicative of
coastal upwelling were most evident during the
spring, while maximum stratification or layering of
the water column occurred during mid-summer, after
which the local waters became more mixed in the
winter. Reductions in water clarity or transmissivity
tended to be associated with terrestrial runoff or
outflows from rivers and bays, re-suspension of
bottom sediments in nearshore waters due to waves
or storm activity, or the presence of phytoplankton
blooms. Overall, ocean conditions during the past
two years were consistent with well documented
patterns for southern California and northern
Baja California. These findings suggest that
natural factors such as upwelling of deep ocean
waters and changes due to climatic events such as
El Nifio/La Nina oscillations continue to explain
most of the temporal and spatial variability observed
in the coastal waters off San Diego.

WATER QUALITY AND
PLUME DISPERSION

Ocean water quality was excellent in both the
PLOO and SBOO regions during 2016 and 2017.
Compliance was very high with all Ocean Plan
water quality objectives for water contact areas,
including objectives for natural light, pH, and
dissolved oxygen in coastal waters off San Diego



where the wastewater plumes are likely to occur.
Additionally, overall compliance with the Ocean
Plan single sample maximum (SSM) and geometric
mean standards for fecal indicator bacteria (i.e., total
coliforms, fecal coliforms, Enterococcus) was 98%
for all shore, kelp bed and other offshore stations
located within California State waters. Compliance
with these standards was typically a little higher
at the PLOO stations than at the SBOO stations,
and tended to be higher at the nearshore kelp bed
and other offshore stations compared to along
the shore. Reduced compliance with the various
water contact standards occurred mostly during the
wet season (i.e., October—April). This relatively
common pattern of higher contamination during
or following storm events, especially at some of
the shore stations located near the mouth of the
Tijuana River, is likely due to coastal runoff from
both point and non-point sources.

There was no evidence that wastewater discharged
to the ocean via either the PLOO or SBOO reached
recreational waters along the shore or in the nearshore
kelp beds in 2016 and 2017. Results of water quality
monitoring over the past 27 years off Point Loma and
23 years in the South Bay outfall region are consistent
with observations from remote sensing studies
(i.e., satellite imagery) that show a lack of shoreward
transport of wastewater plumes from either outfall,
and with previous studies that have indicated the
PLOO plume typically remains submerged in deep
offshore waters. Monitoring results specifically for
the shallower SBOO region are also consistent with
past studies that indicated other sources such as
terrestrial runoff or outflows from rivers and creeks
were more likely to impact coastal water quality than
wastewater discharge from the outfall, especially
during and immediately after significant rain events.
Further, the general relationship between higher
rainfall levels and elevated bacteria counts in the
SBOO region existed before wastewater discharge
began in 1999.

REecGIoNAL BENTHIC CONDITIONS

Benthic habitats and associated biological
communities found on the continental shelf and

upper slope off San Diego were in good condition
during the 20162017 reporting period. The results
of comprehensive assessments of benthic condition
at 129 different monitoring sites indicated that the
physical composition of the sediments, sediment
quality, and the ecological status of the resident
macrofaunal communities remain stable in areas
surrounding the two outfalls and show little
evidence of environmental impact off San Diego.
Particle size composition varied throughout the
region, but generally followed the typical pattern
of sediments becoming finer with increasing depth.
Sediment quality was generally good in terms of
both presence and concentrations of key chemical
contaminants, as well as from the results of recently
initiated sediment toxicity studies. For example,
although concentrations of various organic loading
indicators (e.g., total organic carbon, total nitrogen,
and sulfides), trace metals, pesticides (e.g., DDT),
PCBs, and PAHs varied widely in sediments
throughout both outfall regions, there was no
evidence of degraded benthic habitats based on
distribution patterns of these contaminants that
could be associated with wastewater discharge. The
only evidence of possible organic enrichment was
slightly higher sulfide and BOD concentrations at
a few stations located within 200 m of the PLOO
discharge zone. In addition, the results of sediment
toxicity studies conducted in the summers of 2016
and 2017 revealed no toxicity at any of the core or
regional stations tested during these two years.

Benthic macrofaunal communities off San Diego
also appeared healthy in 2016 and 2017, with most
of the different types of assemblages remaining
similar to those observed in the region from 1991
through 2015, as well as from similar habitats
throughout southern California and northern
Baja California. Although these communities
varied across depth and sediment gradients, there
was no evidence of disturbance or significant
environmental degradation during these two years
that could be attributed to anthropogenic factors
such as wastewater discharge via the PLOO or
SBOO or from other point sources. Instead, these
communities segregated by habitat characteristics
such as depth and sediment particle size, often
corresponding with the “patchy” habitats reported



to occur naturally in southern California’s offshore
coastal waters. These assemblages were typically
characterized by expected abundances of pollution
sensitive species of brittle stars (e.g., Amphiodia
urtica) and amphipods (e.g., Ampelisca spp and
Rhepoxynius spp). In contrast, abundances of
pollution-tolerant species such as the polychaete
Capitella teleta and the bivalve Solemya
pervernicosa were relatively low. Comparison of the
results for other major benthic community metrics
such as species richness, macrofaunal abundance,
diversity, evenness, and dominance also showed no
evidence of wastewater impact or significant habitat
degradation. Finally, benthic response index (BRI)
results also revealed little evidence of disturbance
off San Diego, with <2% of all BRI values showing
evidence of likely disturbance. This result is similar
to findings from other studies that have reported
that at least 98% of the entire mainland shelf of
the Southern California Bight is in good condition
based on BRI data.

DEMERSAL FISHES & MEGABENTHIC
INVERTEBRATES

Results for the demersal fish and megabenthic
invertebrate communities trawled off San Diego in
2016 and 2017 were difficult to compare to previous
years due to the presence of exceptionally large
populations of pelagic red crabs (Pleuroncodes
planipes) that had invaded the region and impacted
trawling operations at many stations. The impact
was most pronounced off Point Loma where total
trawling time had to be reduced from 10 minutes
to <3 minutes at most stations in order to limit the
red crab catch so that the trawl net could be safely
brought onboard ship for processing. Consequently,
it was not possible to determine if observed
differences or changes in trawl-caught fish and
invertebrate populations off San Diego during the
past two years were due to unequal trawling times,
direct impacts caused by pelagic red crabs, or other
factors. In spite of these limitations, some patterns
could still be identified. For example, although
trawl-caught populations were reduced in total
numbers, Pacific Sanddabs continued to dominate

demersal fish assemblages surrounding the PLOO.
In contrast, SBOO fish assemblages were dominated
by species such as the California Lizardfish and
Speckled Sanddab that are more common at
shallower depths. The dominant trawl-caught
invertebrate at the SBOO stations in 2016-2017
was the shrimp Sicyonia penicillata, while pelagic
red crabs described above accounted for about 99%
of the invertebrate catch at the PLOO stations.
Where comparisons could be made to previous
years, the findings indicated that demersal fish and
megabenthic invertebrate communities in both the
PLOO and SBOO regions remain unaffected by
wastewater discharge. Although highly variable,
spatial patterns in the abundance and distribution of
individual species were similar at stations located
near the two outfalls and farther away. Finally,
external examinations of fish captured during these
two years indicated that fish populations remained
healthy off San Diego, with less than 1% of all fish
having external parasites or showing any evidence
of disease or other abnormalities.

CONTAMINANTS IN FISHES

The accumulation of chemical contaminants in
San Diego marine fishes was assessed by analyzing
liver tissues from flatfish collected from trawl zones
and muscle tissues from rockfish collected at rig
fishing zones. Results from both analyses indicated
no evidence that contaminant loads in fishes
collected from the PLOO or SBOO regions were
affected by wastewater discharge in 2016-2017.
Although several different trace metals, pesticides,
and PCB congeners were detected in both liver
and muscle tissues, these contaminants occurred
in fishes distributed throughout both regions with
no patterns that could be attributed to wastewater
discharge via the outfalls. While most of the
rockfish muscle samples exceeded international
standards for arsenic and selenium, all samples were
within state and federal action limits. Furthermore,
concentrations of all contaminants were generally
within ranges reported previously for southern
California fishes. Consequently, the occurrence
of some metals and chlorinated hydrocarbons in



some local fishes off San Diego is likely due or
related to other factors such as the widespread
distribution of many contaminants in southern
California sediments, differences in the physiology
and life history traits of various species of fish,
different exposure pathways, and differences in the
migration habits of various species. For example,
an individual fish may be exposed to contaminants
at a polluted site but then migrate to an area that
is less contaminated. This is of particular concern
for fishes collected in the vicinity of the PLOO and
SBOO, as there are many other nearby potential
point and non-point sources of contamination.

CONCLUSIONS

The findings and conclusions for the ocean
monitoring efforts conducted for the Point Loma and
South Bay ocean outfall monitoring regions during
calendar years 2016 and 2017 were consistent

with previous years. There were few changes to
local receiving waters, benthic sediments, and
marine invertebrate and fish communities that
could be attributed to wastewater discharge or other
human activities. Coastal water quality conditions
and compliance with Ocean Plan standards were
excellent, and there was no evidence that wastewater
plumes from the two outfalls were transported
shoreward into nearshore recreational waters.
There were also no clear outfall related patterns in
sediment contaminant distributions or differences
between invertebrate and fish assemblages at the
different monitoring sites. Additionally, benthic
habitats surrounding both outfalls and throughout
the entire San Diego region remained in good
overall condition similar to reference conditions for
much of the Southern California Bight. Finally, the
low level of contaminant accumulation and general
lack of physical anomalies or other symptoms of
disease or stress in local fishes was also indicative
of a healthy marine environment off San Diego.
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Chapter 1. General Introduction

PROGRAM REQUIREMENTS &
OBJECTIVES

Ocean monitoring within the Point Loma and
South Bay outfall regions is conducted by the City of
San Diego (City) in accordance with requirements
set forth in National Pollution Discharge Elimination
System (NPDES) permits and associated
orders for the City’s Point Loma Wastewater
Treatment Plant (PLWTP) and South Bay Water
Reclamation Plant (SBWRP), as well as the
South Bay International Wastewater Treatment
Plant (SBIWTP) that is owned and operated by
the U.S. Section of the International Boundary
and Water Commission (see Table 1.1). These
documents specify the terms and conditions that
allow treated effluent to be discharged to the Pacific
Ocean via the Point Loma Ocean Outfall (PLOO)
and South Bay Ocean Outfall (SBOO). In addition,
the Monitoring and Reporting Program (MRP)
included within each of these orders defines the
requirements for monitoring ocean (receiving)
waters surrounding the two outfalls, including
sampling design, frequency of sampling, field
operations and equipment, regulatory compliance
criteria, types of laboratory tests and analyses,
data management and analysis, statistical methods
and procedures, environmental assessment, and
reporting guidelines.

Overall, the combined ocean monitoring program
for these regions is designed to assess the impact
of wastewater discharged through the PLOO and
SBOO on the coastal marine environment off
San Diego. The main objectives of the program
are to: (1) provide data that satisfy NPDES
requirements; (2) demonstrate compliance with
water-contact standards specified in the California
Ocean Plan (Ocean Plan); (3) track movement and
dispersion of the wastewater plumes discharged via
the outfalls; and (4) identify any biological, chemical
or physical changes that may be associated with the

outfalls and wastewater discharge. These data are
then used to evaluate and document any effects of
wastewater discharge, other man-made influences
(e.g., storm water discharge, urban runoff), or
natural factors (e.g., seasonality, climate change) on
coastal water quality, seafloor sediment conditions,
and local marine organisms.

BACKGROUND

Point Loma Ocean Outfall

The City began operation of the PLWTP and
original PLOO off Point Loma in 1963, at which
time treated effluent was discharged at a depth of
about 60 m located approximately 3.9 km west of
the Point Loma peninsula. The PLWTP operated
as a primary treatment facility from 1963 to 1985,
after which it was upgraded to advanced primary
treatment between mid-1985 and July 1986.
This improvement involved the addition of
chemical coagulation to the treatment process,
which resulted in an increase in removal of total
suspended solids (TSS) to about 75%. Since then,
the treatment process has continued to be improved
with the addition of more sedimentation basins,
expanded aerated grit removal, and refinements in
chemical treatment, which together further reduced
mass emissions from the plant. For example, TSS
removals are now consistently greater than the 80%
required by the NPDES permit.

The structure of the PLOO was significantly
modified in the early 1990s when it was extended
about 3.3 km farther offshore in order to prevent
intrusion of the waste field into nearshore waters
and to increase compliance with Ocean Plan
standards for water-contact sports areas. Discharge
from the original 60-m terminus was discontinued
in November 1993 following completion of the
outfall extension. The present deeper water PLOO
extends approximately 7.2 km west of the PLWTP
to a depth of about 94 m, where the main outfall



Table 1.1

NPDES permits and associated orders issued by the San Diego Water Board for the Point Loma Wastewater
Treatment Plant (PLWTP), South Bay Water Reclamation Plant (SBWRP), and South Bay International Wastewater
Treatment Plant (SBIWTP) discharges to the Pacific Ocean via the Point Loma Ocean Outfall (PLOO) and

South Bay Ocean Outfall (SBOO).

Facility Outfall NPDES Permit No. Order No. Effective Dates

PLWTP PLOO CA0107409 R9-2017-0007 October 1, 2017-September 30, 2022
SBWRP SBOO CA0109045 R9-2013-00062 April 4, 2013—April 3, 2018

SBIWTP SBOO CA0108928 R9-2014-0009° August 1, 2014—July 31, 2019

a0rder R9-2013-0006 amended by Order R9-2014-0071 and R9-2017-0023
®Order R9-2014-0009 amended by Order R9-2014-0094 and R9-2017-0024

pipe splits into a Y-shaped (wye) multiport diffuser
system. The two diffuser legs extend an additional
762 m to the north and south, each terminating at
a depth of about 98 m. The average discharge of
effluent through the PLOO in 2016-2017 was about
137.7 mgd (million gallons per day).

South Bay Ocean Outfall

The SBOO is located just north of the international
border between the United States and Mexico
where it terminates approximately 5.6 km offshore
and west of Imperial Beach at a depth of about
27 m. Unlike other southern California ocean
outfalls that lie on the surface of the seafloor, the
SBOO pipeline begins as a tunnel on land that
extends from the SBWRP and SBIWTP facilities
to the coastline, after which it continues beneath
the seabed to a distance of about 4.3 km offshore.
From there the outfall pipe connects to a vertical
riser assembly that conveys effluent to a pipeline
buried just beneath the surface of the seafloor. This
subsurface pipeline then splits into a Y-shaped (wye)
multiport diffuser system with the two diffuser legs
each extending an additional 0.6 km to the north
or south. The SBOO was originally designed to
discharge wastewater through 165 diffuser ports
and risers, which included one riser at the center
of the wye and 82 risers spaced along each diffuser
leg. Since discharge began, however, low flow
rates have required closure of all ports along the
northern diffuser leg and many along the southern
diffuser leg in order for the outfall to operate
effectively. Consequently, wastewater discharge is
restricted primarily to the distal end of the southern
diffuser leg and to a few intermediate points at or

near the center of the wye. The average discharge
of effluent through the SBOO in 2016-2017 was
about 28.4 mgd, including about 3.4 mgd of tertiary
treated effluent from the SBWRP and 25 mgd of
secondary treated effluent from the SBIWTP.

RECEIVING WATERS MONITORING

The combined monitoring area for the PLOO and
SBOO programs covers about 881 km? (~340 mi?)
of coastal marine waters from Northern San Diego
County into Northern Baja California. Core
monitoring for the Point Loma region is conducted at
82 different stations located from the shore seaward to
a depth of about 116 m, while core monitoring for the
South Bay region is conducted at a total of 53 stations
ranging from along the shore to offshore depths of
about 61 m (Figure 1.1). Each of the core monitoring
stations is sampled for specific parameters as specified
in their respective MRPs. A summary of the results
for all quality assurance procedures performed during
calendar years 2016 and 2017 in support of these
requirements can be found in City of San Diego (2017a,
2018a). Data files, detailed methodologies, completed
reports, and other pertinent information submitted to
the California Regional Water Quality Control Board,
San Diego Region (San Diego Water Board) and the
U.S. Environmental Protection Agency (USEPA),
Region IX during these two years are available
online at: www.sandiego.gov/mwwd/environment/
oceanmonitor.shtml

Prior to 1994, the City conducted an extensive ocean
monitoring program off Point Loma surrounding
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Figure 1.1

Core receiving waters monitoring stations for the Point Loma Ocean Outfall (green) and South Bay Ocean

Outfall (pink) as part of the City of San Diego’s Ocean Monitoring Program. Light blue shading represents State
jurisdictional waters.




the original 60-m discharge site. This program
was subsequently expanded with the construction
and operation of the deeper outfall as discussed
previously. Data from the last year of regular
monitoring near the original PLOO discharge site are
presented in City of San Diego (1995b), while the
results of a 3-year “recovery study” are summarized
in City of San Diego (1998). Additionally, a more
detailed assessment of spatial and temporal patterns
surrounding the original discharge site is available
in Zmarzly et al. (1994). From 1991 through 1993,
the City also conducted “pre-discharge” monitoring
for the new PLOO discharge site in order to collect
baseline data prior to wastewater discharge into
these deeper waters (City of San Diego 1995a,b).
All permit mandated monitoring for the South Bay
region has also been performed by the City since
wastewater discharge through the SBOO began in
1999, which included pre-discharge monitoring for
3% years (July 1995-December 1998) in order to
provide background information against which post-
discharge conditions could be compared (City of
San Diego 2000). Results of NPDES mandated
monitoring for the extended PLOO from 1994
to 2015 and the SBOO from 1999 to 2015 are
available in previous annual receiving waters
monitoring reports (e.g., City of San Diego 2016a,b),
while a combined report for both regions was first
produced for CY 2016 (City of San Diego 2017b).
Finally, additional detailed assessments of the
PLOO region have been completed as part of past
modified NPDES permit renewal applications for
the PLWTP submitted by the City and subsequent
technical decisions issued by the USEPA
(e.g., City of San Diego 2015a, USEPA 2017).

In addition to the above, the City has conducted
annual region-wide surveys off the coast of
San Diego since 1994 either as part of core receiving
waters monitoring requirements (e.g., City of
San Diego 1999, 2016b) or as part of larger,
multi-agency surveys of the entire Southern
California Bight (SCB). The latter include the 1994
Southern California Bight Pilot Project (Allen
et al. 1998, Bergen et al. 1998, 2001, Schiff and
Gossett 1998) and subsequent Bight’98, Bight’03,
Bight’08 and Bight’13 programs in 1998, 2003,
2008 and 2013 respectively (Allen et al. 2002, 2007,
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2011, Noblet et al. 2002, Ranasinghe et al. 2003,
2007, 2012, Schiff et al. 2006, 2011, Dodder et al.
2016, Gillett et al. 2017, Walther et al. 2017). These
large-scale surveys are useful for characterizing
the ecological health of diverse coastal areas
and in distinguishing reference sites from those
impacted by wastewater or storm water discharges,
urban runoff, or other sources of contamination. In
addition to the above activities, the City participates
as a member of the Region Nine Kelp Survey
Consortium to fund aerial surveys of all the major
kelp beds in San Diego and Orange Counties
(e.g., MBC Applied Environmental Sciences 2017).

SPECIAL STUDIES
& ENHANCED MONITORING

The City has been actively working on or supporting
a number of important special projects or enhanced
ocean monitoring studies over the past 10 years or
more. Many of these projects were identified as
the result a scientific review of the City’s Ocean
Monitoring Program and environmental monitoring
needs for the region that was conducted by a
team of scientists from the Scripps Institution of
Oceanography and other institutions (SIO 2004),
as well as in consultation with staff from the
San Diego Water Board, USEPA, SCCWRP and
others. Examples of special projects or enhanced
monitoring efforts that are presently underway, or
that are just being initiated include:

Real-Time Observing Systems for the Point
Loma and South Bay Ocean Outfalls: This
project addresses the primary recommendation
of previous studies of the fate and behavior of
wastewater discharged to the ocean viathe SBOO
(Terrill et al. 2009) and PLOO (Rogowski et al.
2012a,b, 2013). The study involves installation
of a new real-time ocean observing system
that will span both outfall regions. The project
began in late 2015 with initial deployment of
the SBOO mooring in December 2016 and the
PLOO mooring in March 2018. This project
is being conducted in partnership between
the City and the Ocean Time Series Group of
SIO who presently operates a similar mooring




system off Del Mar. The project is expected to
significantly enhance the City’s environmental
monitoring capabilities in order to address
current and emerging issues relevant to the
health of San Diego’s coastal waters, including
plume dispersion, subsurface current patterns,
ocean acidification, hypoxia, nutrient sources,
and coastal upwelling. Additional details are
available in the approved Plume Tracking
Monitoring Plan for the project (City of San
Diego 2018b).

Sediment Toxicity Monitoring of the San Diego
Ocean Outfall Regions: This project represents
a 3-year pilot study implemented as a new joint
regulatory requirement for the Point Loma and
South Bay outfall regions in 2015. Preliminary
results for project years one and two conducted
during the summers of 2016 and 2017 are
discussed in Chapter 6 of this report, while
findings for the entire pilot study will be
presented in a final project report following
completion of the year three survey scheduled
for summer 2018 (see City of San Diego 2015b).

San Diego Regional Benthic Condition
Assessment Project: This multi-phase study
represents an ongoing, long-term project
designed to assess the condition of continental
shelf and slope habitats throughout the entire
San Diego region. A preliminary summary
of the deeper slope (>200 m) results for data
collected between 2003—2013 was included in
Appendix C.5 of City of San Diego (2015a),
while several publications covering the remainder
of the project are planned for completion in late
2018 or 2019.

Remote Sensing of the San Diego / Tijuana
Coastal Region: This project represents a
long-term effort funded by the City and the
International Boundary and Water Commission
since 2002 to utilize satellite and aerial imagery
to better understand regional water quality
conditions off San Diego. The project is
conducted by Ocean Imaging (Littleton, CO),
and is focused on detecting and tracking the
dispersion of wastewater plumes from local
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ocean outfalls and nearshore sediment plumes
caused by stormwater runoff or outflows from
local bays and rivers. Results from this project
for calendar years 20162017 are available in
Svejkovsky (2017) and Hess (2018) and are
included herein in Appendix B.

San Diego Kelp Forest Ecosystem Monitoring
Project: This project represents continuation
of a long-term commitment by the City to
support this important research conducted by
SIO. Overall, this work is essential to assessing
the health of San Diego’s kelp forests and to
monitoring the effects of wastewater discharge
on the local coastal ecosystem relative to other
factors. The final project report for the most
recent 4-year agreement (2010-2014) with SIO
is available in Parnell et al. (2014), while results
for calendar years 2016-2017 are summarized
in Appendix A of this report.

RePORT COMPONENTS
& ORGANIZATION

This report presents a comprehensive biennial
assessment of the results of all receiving waters
monitoring activities conducted during calendar years
2016-2017 for both the Point Loma and South Bay
outfall regions, including detailed comparisons of
long-term spatial and temporal changes and trends.
Included herein are results from all regular core
stations that comprise the fixed-site monitoring
grids surrounding the two outfalls (Figures 1.1),
as well as results from the two corresponding
summer benthic surveys of randomly selected sites
that range from near the USA/Mexico border to
northern San Diego County (Figure 1.2). The main
components of the combined monitoring program
are covered in the following sections or chapters:
Executive Summary; General Introduction (Chapter
1); Coastal Oceanographic Conditions (Chapter 2);
Water Quality Compliance and Plume Dispersion
(Chapter 3); Sediment Quality (Chapter 4);
Macrobenthic Communities (Chapter 5); San Diego
Regional Benthic Condition Assessment (Chapter 6);
Demersal Fish and Megabenthic Invertebrate
Communities (Chapter 7); Contaminants in Marine
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Figure 1.2
Regional randomly selected benthic survey stations sampled during July 2016 and July 2017 as part of the City of

San Diego’s Ocean Monitoring Program.
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Fishes (Chapter 8). Supplemental analyses for
Chapters 2-9 are included in Appendices B-H,
while visual observations for 2016 and 2017 and raw
data for 2017 samples are included in Addenda 1-8.
Raw data for calendar year 2016 were submitted
with the 2016 Annual Receiving Waters Monitoring
Report (City of San Diego 2017b) and are available
online: www.sandiego.gov/mwwd/environment/
oceanmonitor.shtml
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