Executive Summary

The ocean monitoring program for the South
Bay Ocean Outfall (SBOO) is conducted in
accordance with NPDES permit requirements
for the International Wastewater Treatment Plant
(IWTP) operated by the International Boundary
and Water Commission and the South Bay Water
Reclamation Plant (SBWRP) operated by the
City of San Diego.! These documents specify the
terms and conditions that allow treated effluent
originating from the IWTP and SBWRP to be
discharged into the Pacific Ocean via the SBOO.
In addition, the Monitoring and Reporting
Programs contained within each permit define
the requirements for monitoring the receiving
waters environment, including sampling plans,
compliance criteria, laboratory methods, data
analysis and reporting guidelines.

The main objectives of the South Bay monitoring
program are to provide data that satisfy the
requirements of the NPDES permits, demonstrate
compliance with the 2001 California Ocean
Plan (COP), monitor dispersion of the waste
field, and identify environmental changes that
may be associated with wastewater discharge.
Specifically, the program is designed to assess the
impact of wastewater on the marine environment
off southern San Diego, including the effects on
water quality, sediment conditions, and the marine
biota. The study area centers around the SBOO
discharge site, which is located approximately 5.6
km offshore at a depth of about 27 m. Monitoring
at sites along the shore extends from Coronado
southward to Playa Blanca, Mexico. Offshore
monitoring is conducted in an adjacent area
overlying the coastal continental shelf at sites
ranging in depth from about 9—55 m.

Prior to the initiation of wastewater discharge
from the IWTP in 1999, the City of San Diego

' IWTP (NPDES Permit No. CA0108928, Order No. 96-50);
SBWRP (NPDES Permit No. CA0109045, Order No.
2000-129, Addendum No. 1)

conducted a 3':-year baseline study designed to
characterize background environmental conditions
in the South Bay region in order to provide
information against which post-discharge data
could be compared. Additionally, a region-wide
survey of benthic conditions is typically conducted
each year at randomly selected sites from about
Del Mar to the US/Mexico border as part of the
NPDES permit requirements. Such studies are
useful for evaluating patterns and trends over a
broader geographic area, thus providing additional
information to help distinguish reference areas
from sites impacted by anthropogenic influences.

The receiving waters monitoring effort for
the South Bay region may be divided into
several major components, each comprising a
separate chapter in this report: Oceanographic
Conditions, Microbiology, Sediment Characteristics,
Macrobenthic Communities, Demersal fishes and
Megabenthic Invertebrates, and Bioaccumulation of
Contaminants in Fish Tissues. Data regarding various
physical and chemical oceanographic parameters
are evaluated to characterize water mass
transport potential in the region. Water quality
monitoring along the shore and in offshore waters
includes the measurement of bacteriological
indicators to assess both natural (e.g., river and
streams) and anthropogenic (e.g., storm water
and wastewater) impacts. Benthic monitoring
includes sampling and analyses of soft-bottom
macrofaunal communities and their associated
sediments, while communities of demersal fish
and megabenthic invertebrates are the focus
of trawling activities. The monitoring of fish
populations is supplemented by bioaccumulation
studies to determine whether or not contaminants
are present in the tissues of “local” species. In
addition to the above activities, the City, the
International Boundary and Water Commission,
and the San Diego Regional Water Quality Control
Board (RWQCB) support other projects relevant
to assessing ocean quality in the region. One



such project is a remote sensing study of the San
Diego/Tijuana coastal region, the results which
are incorporated herein into the interpretations
of oceanographic and microbiological data (see
Chapters 2 and 3).

The present report focuses on the results of the
ocean monitoring activities conducted in the
South Bay region during calendar year 2004. An
overview and summary of the main findings for
each of the major components are included below.
A separate regional benthic survey of randomly
selected sites was not conducted during the
summer of 2004 pursuant to an agreement with
the RWQCB and USEPA to conduct a special
study to generate scientifically defensible maps
of sediment condition in the San Diego region
(see Appendix A in City of San Diego 2005)%.
The results of the “San Diego Sediment Mapping
Study” are not yet available and are therefore not
included herein.

OCEANOGRAPHIC CONDITIONS

Oceanographic conditions in the South Bay
region were generally similar to previous
observed seasonal patterns. Thermal stratification
of the water column followed the typical cycle
with maximum stratification in mid- to late
summer and reduced stratification during winter.
Surface temperatures were affected by drought
conditions that persisted from January through
mid-October resulting in an extended warming
trend, which was more gradual, longer lasting,
and yielded slightly warmer surface waters than
in 2003. In contrast, water clarity was negatively
impacted by record rainfall during February, late
October, and December of 2004. These storms
resulted in heavy runoff into nearshore waters,
which subsequently resulted in persistent turbid

2 City of San Diego. (2005). EMTS Division Laboratory
Quality Assurance Report, 2004. City of San Diego
Ocean Monitoring Program, Metropolitan Wastewater
Department, Environmental Monitoring and Technical
Services Division, San Diego, CA.

conditions. For example, aerial imagery from
the remote sensing study indicated that runoff
from the Tijuana River was the most significant
contributor to increased turbidity at these times.
The input of freshwater associated with the
increase in runoff likely contributed to reduced
salinity values observed at the kelp stations during
the spring and fall months. In general, data from
both oceanographic measurements and aerial
imagery provide no evidence of change in any
water quality parameters (e.g., dissolved oxygen,
pH) that can be attributed to wastewater discharge
from the SBOO.

MICROBIOLOGY

The greatest effects on nearshore water quality
conditions in the South Bay in 2004 appeared to
be associated with a) the above average rainfall
during February, October, and December, and b)
the northward current flow that occurred during
April and October—December. For example,
during these periods, runoff from the Tijuana
River along with discharge from the Los Buenos
Creek was carried northward into the sampling
grid. The elevated bacterial densities associated
with these water masses contributed to the lowest
overall rates of shore and kelp station compliance
with COP standards since January 1999, when
calculations became required after the onset
of discharge. Data from monthly offshore
monitoring sites suggested that the wastewater
plume was confined below a stratified water
column from April through October. Bacterial
counts indicative of wastewater were evident in
surface waters only during January, March, and
Decemberwhenthe water column was well mixed.
Overall, data from shore, kelp, and monthly water
quality stations suggest that elevated bacterial
counts detected along the shore in 2004 were not
caused by the shoreward transport of the SBOO
wastewater plume. Instead, the distribution and
frequency of high bacterial counts in nearshore
waters correspond to inputs from the Tijuana
River and the northward transport of materials



from the river and Los Buenos Creek, particularly
during the rainy season.

SEDIMENT QUALITY

The composition and quality of ocean sediments
in the South Bay area were similar in 2004 to those
observed during previous years. Sediments at most
sites were dominated by fine sands with grain size
tending to increase with depth. Stations located
offshore and southward of the SBOO discharge
area consisted of very coarse sediments, while
sites located in shallower water and north of the
outfall towards the mouth of San Diego Bay had
finer sediments. Spatial differences in sediment
composition can be partly attributed to patches
of sediments associated with different origins
(e.g., relict red sands, other detrital material).
For example, the deposition of sediments from
the Tijuana River and to a lesser extent from San
Diego Bay probably contributes to the higher
content of silt at nearby stations.

As in previous years, there was no evidence
that discharged wastewater from the SBOO
negatively impacted contaminant concentrations
in South Bay area sediments. Concentrations of
organic indicators such as total organic carbon,
total nitrogen and sulfides, as well as various
trace metals were generally low in South Bay
sediments relative to other coastal areas off
southern California. In general, the highest
organic indicator and metal concentrations were
associated with finer sediments. In addition,
other contaminants (e.g., pesticides, PAHs)
were detected infrequently or at low levels. For
example, derivatives of the pesticide DDT were
found in sediment samples from only three sites
in 2004; the presence of DDT does not appear to
be related to wastewater discharge since it was
presentat these sites prior to outfall construction. In
addition, although PAH compounds were detected
more frequently in 2004 than in previous years,
this was due to a change in reporting procedures.
PAH concentrations were very low overall and

unlikely related to wastewater discharge. Finally,
PCBs were not detected in sediments from any
station in 2004.

MACROBENTHIC INVERTEBRATE
COMMUNITIES

Benthic communities in the SBOO region
included macrofaunal assemblages that varied
along gradients of sediment structure (e.g., grain
size) and depth (e.g., shallow vs. mid-depth
waters). During 2004, assemblages surrounding
the SBOO were similar to those that occurred
during previous years. Most sites were dominated
by the spionid polychaete Spiophanes bombyx,
a species characteristic of other shallow-water
assemblages in the Southern California Bight.
Another type of assemblage occurred in slightly
deeper waters at sites where the sediments
contained finer particles. Although this assemblage
was also dominated by S. bombyx, it was
distinguished from the shallow-water assemblage
by populations of the polychaetes Chloeia
pinnata, Myriochele gracilis, and Sthenelanella
uniformis, and probably represents a transition
between assemblages occurring in shallow sandy
habitats and those occurring in finer mid-depth
sediments off southern California. Finally, sites
with sediments composed of relict red sands were
also characterized by unique assemblages.

Patterns of species richness and abundance
also varied with depth and sediment type in the
region, although there were no clear patterns
with respect to the outfall. The range of values
for most community parameters in 2004 was
similar to that seen in previous years, and
values of environmental disturbance indices
such as the BRI and ITI were characteristic of
undisturbed sediments. In addition, changes in
benthic community structure near the SBOO
that occurred in 2004 were similar in magnitude
to those that have occurred previously and
elsewhere off southern California. Such changes
often correspond to large-scale oceanographic



processes or other natural events. Overall, benthic
assemblages in the region remain similar to
those observed prior to discharge and to natural
indigenous communities characteristic of similar
habitats on the southern California continental
shelf. The data from present monitoring efforts
provide no evidence that the SBOO wastewater
discharge has caused any substantial degradation
of the benthos in the area.

DEMERSAL FISH AND MEGABENTHIC
INVERTEBRATE COMMUNITIES

Asinprevious years, speckled sanddabs continued
to dominate fish assemblages surrounding the
SBOO in 2004. This species occurred at all
stations and accounted for 84% of the total catch.
Other characteristic, but less abundant, species
included the California lizardfish, roughback
sculpin, hornyhead turbot, longfin sanddab, and
yellowchin sculpin. Most of these common fishes
were relatively small, averaging less than 17 cm
in length. Although the composition and structure
of the fish assemblages varied among stations,
these differences were mostly due to variations in
speckled sanddab populations.

Assemblages of relatively large (megabenthic)
trawl-caught  invertebrates were similarly
dominated by a few, prominent species. The sea
star Astropecten verrilli was the most abundant
species, while the shrimp Crangon nigromaculata,
and the crabs Pyromaia tuberculata and Cancer
gracilis were alsocommon. Although megabenthic
community structure also varied between sites,
these assemblages were generally characterized
by low species richness, abundance, biomass and
diversity.

Overall, results of the trawl surveys conducted in
2004 provide no evidence that the discharge of
wastewater has affected either fish or megabenthic
invertebrate communities in the region. Although
highly variable, patterns in the abundance and
distribution of species were similar at stations

located near the outfall and further away. Finally,
the absence of any physical abnormalities or
evidence of disease on local fishes suggests that
their populations remain healthy in the region.

TISSUE CONTAMINANTS IN FISHES

There was no clear evidence to suggest that
tissue contaminant loads were affected by the
discharge of wastewater from the SBOO in 2004.
Although various contaminants were detected
in both liver and muscle tissues, concentrations
of most contaminants were not substantially
different from those reported prior to discharge.
In addition, samples of muscle tissues from sport
fish collected in the area were found to be within
FDA human consumption limits for both mercury
and DDT.

The occurrence of both metals and chlorinated
hydrocarbons inthe tissues of South Bay fishes may
be due to many factors, including the ubiquitous
distribution of many contaminants in coastal
sediments off southern California. Other factors
that affect the accumulation and distribution of
contaminants include the physiology and life
history of different fish species. Exposure to
contaminants can vary greatly between species
and even among individuals of the same species
depending on migration habits. For example,
fish may be exposed to pollutants in a highly
contaminated area and then move into a region
that is less contaminated. This is of particular
concern for fishes collected in the vicinity of the
SBOO, as there are many other point and non-
point sources that may contribute to contamination
in the region.



