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3.5 WATER RESOURCES

3.5.1 Affected Environment 
3.5.1.1 Introduction 
3.5.1.1.1 Definition 
This section addresses the sources, availability, and uses of surface waters and groundwater. Hydrology 
addresses bodies of water, water transfers, and the horizontal (geographic) and vertical (topographic) 
distribution of water within the environment. Water quality addresses the physical and chemical 
composition of water as affected by natural conditions and human activities. Hydrology is described to 
provide a basis for understanding the relationship between the Proposed Action and the water resources in 
the area of potential effect. Water quality is described to provide a basis for evaluating impacts from the 
possible release of pollutants from training activities such as use of vehicles, personnel movements, 
expenditures of training materials, and detonation of explosives. 

3.5.1.1.2 Regional Setting 
The Silver Strand Training Complex (SSTC) is located on Silver Strand peninsula in southern San Diego 
County. To the east of the Silver Strand peninsula lies San Diego Bay, a large enclosed bay that is heavily 
used for recreational, commercial, industrial, and institutional purposes. To the west of the peninsula lies 
the Pacific Ocean. Ocean waters off SSTC—from Point Conception south to Mexico—are part of the 
Southern California Bight (SCB), which is influenced by two major oceanic currents: the southward-
flowing, cold-water California Current and the northward-flowing, warm-water California Countercurrent 
(also known as the Davidson Current). The mixing of these two currents in the SCB strongly influences 
patterns of ocean water circulation and temperatures (Figure 3.5-1). 

3.5.1.1.3 Region of Influence 
The Region of Influence (ROI) for marine water resources at SSTC can be partitioned into three areas: the 
bayside training zones within San Diego Bay (sandy beaches, mudflats, and the nearshore environment); 
the oceanside intertidal and nearshore training lanes of SSTC-North (SSTC-N), SSTC-South (SSTC-S), 
and the Breakers Beach and Zuniga Point portions of Naval Air Station North Island (NASNI); and the 
offshore ocean environment of SSTC-N and SSTC-S including the ocean anchorages. Freshwater 
resources include all surface water and groundwater on these properties. 

3.5.1.2 Federal and State Regulations 
3.5.1.2.1 Federal Regulations 
Clean Water Act (CWA) 
Federal statutes play an important role in protecting surface and ocean waters, and preserving wetlands. 
The principal federal law on water quality is the Clean Water Act (CWA) (33 United States Code [USC] 
§ 1251 et seq.). The CWA was enacted by Congress to restore and maintain the chemical, physical, and 
biological integrity of United States (U.S.) waters. The CWA is administered by the United States 
Environmental Protection Agency (USEPA). 

The CWA protects the nation's waters from pollution by setting water quality standards for surface waters 
and by limiting discharges of pollutants into U.S. waters. The CWA also establishes permitting 
requirements for wastewater discharges to surface waters. The CWA prohibits the intentional discharge of 
hazardous substances, including petroleum products, into U.S. waters in quantities harmful to the public 
health or welfare, or to the environment. The CWA is the primary federal statute governing the discharge 
of dredge or fill materials into U.S. waters. 
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Figure 3.5-1: California Current and Countercurrent 
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Relevant CWA sections include: 

� Section 303 requires States to establish and enforce water quality standards to protect and 
enhance beneficial uses of water for such purposes as recreation and fisheries; 

� Section 304 requires USEPA to publish water quality criteria that reflect the latest scientific 
knowledge on the effects of pollutants in water; 

� Section 313 requires federal agencies to observe State and local water quality regulations; 

� Section 401 requires States to establish water quality standards for waters in the U.S. territorial 
sea. Section 401 further requires any applicant for a Section 404 permit to provide certification 
from the State in which the discharge originates that the discharge will comply with applicable 
water quality standards; and  

� Section 404 regulates the discharge of dredged and fill materials into navigable waters of the U.S. 

As required under the CWA, USEPA has established National Recommended Water Quality Criteria 
(NRWQC) (USEPA 2006). The NRWQC are recommended ambient concentrations of specific 
contaminants in marine waters necessary to protect ecological and human health. The criteria are not 
rules, and have no regulatory effect; however, they can be used to develop regulatory requirements, based 
on concentrations that will have an adverse effect on the qualities necessary to sustain beneficial uses of 
U.S. waters. Table 3.5-1 shows the NRWQC for hazardous constituents that may be present in wastes 
generated by activities described in this Environmental Impact Statement (EIS). 

Table 3.5-1: NRWQC for Saltwater 

Contaminant Concentration (µg/L) 
Maximuma Chronicb

Nickel 74.0 8.2 
Lead 210.0 8.1 

Cadmium 40.0 8.8 
Copper 4.8 3.1 
Mercury 1.8 0.94 

Notes: µg/L - micrograms per liter; (a) the maximum concentration is 
an estimate of the highest concentration to which an aquatic 
community can be exposed briefly without resulting in an 
unacceptable effect; and (b) the chronic concentration is an estimate of 
the highest concentration to which a marine community can be 
exposed indefinitely without resulting in an unacceptable effect.  
Source: USEPA 2006

Rivers and Harbors Act (RHA) 
The Rivers and Harbors Act (RHA) (33 USC § 401, 403) controls the construction of structures in 
navigable waters of the U.S. RHA Section 10 authorizes the U.S. Army Corps of Engineers (USACE) to 
regulate structures and works in, over, under, or affecting navigable waters of the U. S. For example, a 
Section 10 permit from USACE is required to place any permanent or temporary piles in navigable 
waters. The RHA defines navigable waters as those waters subject to the ebb and flow of the tide, and 
which were used, are now used, or may be used for interstate or foreign commerce. USACE jurisdiction 
extends to the ordinary high water mark of navigable waters. 

3.5.1.2.2 State Regulations 
The State of California’s principal law on water resources is the Porter-Cologne Water Quality Control 
Act (WQCA) (California Water Code §§ 13000-13999.10). The WQCA gives the State Water Resources 
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Control Board (SWRCB) and nine Regional Water Quality Control Boards (RWQCBs) responsibility for 
protecting the waters within their regions. The RWQCBs also implement provisions of the CWA 
delegated to states which regulates point (industrial) and nonpoint (storm water) sources of pollution. 

The WQCA directs local RWQCBs to establish beneficial uses for water bodies in California; the WQCA 
controls water quality to ensure that these beneficial uses are not degraded. Under the authority of 
California law, the SWRCB has promulgated the Water Quality Control Plan, Ocean Waters of 
California (Ocean Plan) (SWRCB 2005), which contains numerical water quality objectives for 
protection of beneficial uses (Table 3.5-2).  

Table 3.5-2: California Ocean Plan Marine Water Quality Objectives 

Contaminant 
Concentration (µg/L) 

Instantaneous
Maximum 

Six-Month
Median

Nickel 50 5 
Lead 20 2 

Cadmium 10 1 
Copper 30 3 
Mercury 0.4 0.04 

Notes: µg/L - micrograms per liter.  
Source: SWRCB 2005 

Under California law, water quality criteria have been promulgated for the coastal watersheds of San 
Diego County (Basin Plan, RWQCB 2007); these criteria are analyzed to determine the significance of 
impacts on fresh water quality. 

3.5.1.3 Hydrology 
3.5.1.3.1 Drainage Basin 
SSTC and NASNI are part of the Coronado Subunit of the Otay Hydrographic Unit; the Coronado 
Subunit consists of Coronado Peninsula. No natural streams or major drainages occur within the 
Coronado Subunit although SSTC-S has wetlands, vernal pools, and natural and manmade drainage 
channels. Groundwater on Coronado Peninsula—because of its proximity to San Diego Bay and the 
Pacific Ocean—is too saline for potable uses (RWQCB 2007; DoN 1992). Accordingly, the Basin Plan
exempts the Coronado Subunit from Municipal Groundwater as a beneficial use (RWQCB 2007). 

3.5.1.3.2 Floodplains and Wetlands 
Coastal areas of NASNI that are less than 10 feet above mean sea level (msl) are within the 100-year 
floodplain (Figure 3.5-2). The 100-year flood is defined as the largest flood with a recurrence interval of 
100 years or less, based on current topography, recorded precipitation, and tidal surge. The 100-year 
floodplain is the zone that would be subject to flooding during a 100-year storm event, combined with a 
very high tide or seismic ocean wave. SSTC is susceptible to flooding from local storm runoff or seismic 
ocean waves due to its low-lying, flat terrain. 

A combination of low, sloping terrain, poor drainage, and a high water table create seasonal pools of 
storm water runoff in several depressions in the east-central and southern portions of SSTC-S 
(Department of the Navy [DoN] 2004). Runoff from an area of about 60 acres in the City of Imperial 
Beach and seawater infiltration during high winter tides contribute to the seasonal formation of these 
pools. Ditches connecting low-lying areas on the eastern portions of SSTC-S to culverts under State 
Route (SR)-75 drain to San Diego Bay, and drainage channels carry storm water runoff from the central 
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Figure 3.5-2: NASNI 100-Year Flood Zones 
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portions of SSTC-S to a sump pump at the YMCA Camp Surf that drains to the ocean. A USACE 
wetlands delineation in 2002 identified 59.6 acres of jurisdictional wetlands, mostly non-tidal pickleweed, 
and 11.3 acres of nonwetland U.S. waters on the site (shown in Section 3.11, Figure 3.11-11). A seasonal 
freshwater pond of about 0.7 acre, fed by storm water runoff from Imperial Beach, occupies the central 
portion of YMCA Camp Surf in the southwestern corner of SSTC-S. 

3.5.1.3.3 San Diego Bay 
San Diego Bay (Figure 3.5-3) is a naturally formed, crescent-shaped embayment. It is separated from the 
Pacific Ocean by Silver Strand Peninsula, a long, narrow sand spit that extends from the City of Imperial 
Beach to North Island. The mouth of San Diego Bay is about 0.6 mile wide, and is aligned north-to-south 
between Point Loma and Zuniga Point. From the mouth of Otay River to the tip of Point Loma, San 
Diego Bay is about 15 miles long, and varies from 0.2 to 3.6 miles in width. It is 17 square miles in area 
at Mean Lower Low Water (Wang et al. 1998). The outer half of San Diego Bay is narrow, averaging 
about 0.6 to 1.2 miles, while the inner half is much wider, averaging about 2.0 to 2.4 miles.  

Prior to major filling activities, which began in 1888 and intensified just before and during World War II, 
San Diego Bay had an area of 21 to 22 square miles, as defined by the mean high tide line of 1918. About 
six square miles of San Diego Bay, or about 27 percent, have been filled, based on this high tide line 
(Smith 1976). Only 17 to 18 percent of the original San Diego Bay floor remains undisturbed by dredge 
or fill (Smith 1976). 

Several major freshwater basins drain into San Diego Bay. These basins include Sweetwater River, which 
drains to the south-central portion of San Diego Bay; Chollas Valley, which drains to the central portion 
of the Bay; and Otay River and Telegraph Canyon, which drain to southern San Diego Bay. In winter— 
when San Diego County receives most of its precipitation—fresh water enters San Diego Bay via storm 
drains, urban runoff, streams, and flood control channels. In summer, freshwater flows into San Diego 
Bay are minimal, and evaporation of water from the surface of the Bay increases. San Diego Bay is an 
“inverse” embayment—where evaporation exceeds freshwater inputs—creating a net inflow of ocean 
water. 

Bathymetry 
With a water volume of approximately 287,000,000 cubic yards (Chadwick et al. 1999), San Diego Bay’s 
depth ranges from 59 feet near the mouth, to less than three feet at the southern end. It has an average 
depth of 21 feet below msl (Wang et al. 1998). The northern area of San Diego Bay, generally north of 
Coronado Bridge, is deep—about 39 feet on average. In the central area of San Diego Bay, generally 
between Coronado Bridge and Sweetwater Flood Control Channel, water depth averages about 10 feet. In 
southern San Diego Bay, water depth generally is less than about eight feet, and deep water is found only 
in areas that were dredged for shipping channels. 

There has always been a narrow, natural channel deepening at the mouth, possibly cut by river floods at a 
time when sea level was much lower (Peeling 1975). This channel continues to be deepened by dredging 
for safe passage of ships seeking sheltered anchorage at port. Figure 3.5-3 shows the most recently 
surveyed bathymetry of the San Diego Bay floor (Scientific Services 1994 for DoN). This map also 
shows the bathymetry of the nearshore oceanside of the SSTC, in seven-foot intervals. 

Hydrology and Hydrodynamic Regions of San Diego Bay 
San Diego Bay circulation may be driven by wind, tides, temperature, and density gradients associated 
with seasonal, tidal, and diurnal cycles. In San Diego Bay, circulation is primarily related to tides, 
because winds are of mild magnitude and there is a low fetch (short distance for winds to pick up speed)  
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Figure 3.5-3: Bathymetry and Circulation of San Diego Bay  
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(Wang et al. 1998). Tides in San Diego Bay are classified as mixed diurnal/semi-diurnal, with the semi-
diurnal component dominant (Largier 1995). Generally, the tides in San Diego Bay consist of two low 
and two high tides per day on an approximately two-week, spring-neap tidal cycle that is associated with 
the phase of the moon. Tides do not follow a 24-hour cycle, so some days experience only three of the 
four tides within the calendar day. 

Driven by the ebb and flood of the tides, the currents in San Diego Bay change direction approximately 
every six hours (i.e., two flood and two ebb tides each day). Tidal currents are strongest near the mouth of 
San Diego Bay. Tidal current velocities decrease toward the head of San Diego Bay, due to the relatively 
smaller upstream tidal prism volume. In southern San Diego Bay, tidal currents are very weak (Largier 
1995). Local winds can induce surface currents in San Diego Bay independent of tidal influences. 

The mean tidal range—the difference between mean lowest low water and the mean highest high water—
is about 5.7 feet and the maximum tidal range is about 10 feet (DoN 1998). Near SSTC, the average tidal 
range is about three feet. The strength of the tides affects the rate at which San Diego Bay is flushed (i.e., 
San Diego Bay water exchanged with ocean water). Flushing rates during minimum tidal exchanges can 
be one-third to one-fourth the rates observed during maximum tidal exchanges.  

Tidal exchange in San Diego Bay exerts control over the flushing of contaminants, salt and heat balance, 
and residence time of water (Chadwick 1997). The ebb and flood of tides mix ocean and San Diego Bay 
waters. Tides produce currents, induce changes in salinity, and alternately expose and wet portions of the 
shoreline. Tidal flushing and mixing are important for dispersing pollutants, maintaining water quality, 
and moderating water temperature that has been affected by exchange with the atmosphere or heating. 

Based on the residence time of water in different areas from the mouth to the southern salt ponds, Largier 
(1996, 1997) described four hydrodynamic subregions of San Diego Bay: 

� Marine Region. Circulation in the marine region is dominated by tidal exchange within the 
ocean. In San Diego Bay, this area of efficient flushing is within perhaps three to four miles of the 
entrance. Residence time of water in this portion of San Diego Bay is just a few days. The net 
result of these circulation patterns in San Diego Bay is the presence of cold, clean ocean water at 
depth (Largier 1996, 1997). 

� Thermal Region. In the thermal region—still in northern San Diego Bay but extending to 
approximately Glorietta Bay—currents are driven primarily by surface heating. The vertical 
exchange of water results from entry of a cold, oceanic plug at depth with the flood tide, then the 
receding of warm, San Diego Bay surface water with the ebb tide. 

� Seasonally Hypersaline Region. Between Glorietta Bay and Sweetwater Marsh National 
Wildlife Refuge (SMNWR) is a seasonally hypersaline region. Water is stratified by salinity 
gradients induced by evaporation. 

� Estuarine Region. South of the SMNWR is an estuarine region where occasional inputs of 
freshwater discharge from the mouths of the Otay and Sweetwater Rivers. Residence time of 
water in this portion of San Diego Bay can exceed one month. 

Variations in the width of San Diego Bay affect the strength of the tidal current. For example, currents are 
strong in the narrow region near Coronado Bridge. Drift studies indicate that pollutants spilled in this area 
would disperse rapidly. Conversely, pockets such as Glorietta Bay have average residence times much 
longer than nearby locations in the main San Diego Bay, inhibiting the dispersal of pollutants. 
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Ocean waves affect circulation, turbidity, and sediment transport. The height and frequency of waves also 
can affect the uses suitable for San Diego Bay waters. The narrow entrance to San Diego Bay protects its 
interior from ocean waves, so the surface of San Diego Bay is relatively calm except when strong local 
winds generate steep, short-period waves. Short-period waves in San Diego Bay can be two to three feet 
high (Michael Brandman Associates 1988). 

Temperature, Salinity, and Turbidity 
Temperature and density gradients, both with depth and along a longitudinal cross-section of San Diego 
Bay, drive tidal exchange of San Diego Bay and ocean water beginning in the spring and continuing into 
fall. Salinities near the San Diego Bay entrance approach those of the Pacific Ocean. In contrast, salinities 
in southern San Diego Bay are greater than in the ocean in late summer, but can be lower in the winter 
following rain. Turbidity is elevated in bays and estuaries due to shallow depths, stream discharges, storm 
runoff, or algal blooms. Waters of San Diego Bay become more turbid, or less transparent, as distance 
increases from the entrance.  

3.5.1.3.4 Pacific Ocean 
Offshore Currents 
The oceanic circulation off the coast of California is dominated by a long-term mean southward flow 
associated with the California Current. The California Current (Figure 3.5-1) flows from north to south 
along the California coast. This cold-water current diverges from the coast at Point Conception and flows 
south along the edge of the continental shelf. This current is considered the western boundary of the SCB. 
Underlying the California Current at a depth of approximately 275 fathoms is the California 
Undercurrent, which flows northward. 

In southern California, the current divides into a southward extension and a recirculating flow toward the 
coast. The north-flowing current, called the Davidson Current, flows northward between the California 
Current and the coast. As the Davidson Current approaches the Channel Islands and Point Conception, 
part of the current turns east and south along the coast. The recirculation forms a counterclockwise eddy 
that is present most of the year. This surface current pattern is sometimes referred to as the Southern 
California Eddy (SCE). 

The strength and influence of the various currents in the SCB vary seasonally. Between July and 
November (the Oceanic period), the California Current dominates nearshore circulation, and the SCE is 
well developed. Between December and February (the Davidson period), the California Undercurrent 
becomes stronger, and partially displaces the California Current westward, weakening the SCE. Between 
March and June (the Upwelling period), longshore winds drive surface water offshore, and deeper, colder 
water moves onshore. 

Currents move large amounts of water with varying levels of temperature, salinity, dissolved oxygen 
(DO), and nutrients in and out of the study area. These water movements vary in strength, and are 
influenced by weather patterns and seasonal variations. In addition, currents along the coast are 
influenced by coastline orientation, bottom topography, and tides. Kelp forests may slow ocean currents 
to one-third of their normal speed (San Diego Association of Governments [SANDAG] 2000). 

Littoral Circulation 
Local currents in nearshore waters are complex and include longshore currents caused by waves striking 
the shore at oblique angles, which flow parallel to the shore, and cross-shore and rip currents, which move 
in an onshore-offshore direction. The combination of these currents makes up the littoral transport 
process. Overall, longshore currents produce a net drift and sediment transport (turbidity) from south to 
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north. Wave exposure affects the receiver beaches from the south and west. The currents closest to shore 
vary in response to coastline orientation, bottom topography, and tides.  

The nearshore ocean is an exposed, open subtidal area called the Silver Strand Littoral Cell (SSLC), 
which extends from south of the international border to the Zuniga Jetty at San Diego Bay for over 17 
miles of coastal reach. The main features of this littoral cell are the coastal bluffs of the Playa de Tijuana 
in Baja California, the Tijuana River delta, and the broad sandy beaches of the Silver Strand. The shoal 
located adjacent to Zuniga Jetty impounds sand transported to the north along the Silver Strand beaches in 
the lee of Point Loma. Within the SSLC, variations in the seasonal wave energy elicit substantial sand 
movement both longshore and on- and offshore (SANDAG 2000). Silver Strand Peninsula, a sand spit 
deposited by a northward-bound eddy of the coastal current on the west, separates San Diego Bay from 
the Pacific Ocean. Sand transport along the beach in the SSLC generally has a net northward direction of 
117,715 to 196,192 cubic yards per year (Moffatt & Nichol 2000).  

Beach recession has occurred south of Coronado and at Imperial Beach. Historically, the sand transported 
was laid down from deposition emanating from the Tijuana River. Since the damming of the river in 
1937, however, the sand supply has been cut off and beaches have undergone severe erosion (Peeling 
1975) south of Coronado and at Imperial Beach. Zuniga Jetty, which runs parallel to Point Loma at the 
San Diego Bay inlet, was built to control erosion near the inlet, changing San Diego Bay’s hydrodynamic 
characteristics by diverting both northward-bound sediment and currents (Wang et al. 1998). 

The coastal currents in the SSLC were measured between 1986 and 1988 for the Tijuana Oceanographic 
Engineering Study. The mean water flow was measured by current meters at 15 stations in U.S. and 
Mexican waters. These current meter data were augmented by satellite imagery and other studies (U.S. 
International Water and Boundary Commission [USIBWC] 1998). 

Subsequently, flow patterns in this area were modeled (Hendricks 1988). The principal pattern is a 
relatively uniform longshore flow north and south along the coast; this pattern represented about 60 to 65 
percent of the variance in current measurements. Another intermittent flow pattern is a recurring eddy 
south of Point Loma with a counterclockwise circulation of varying intensity that can extend six to nine 
miles offshore and approximately 11 miles along the shore. About 87 percent of the variability in current 
meter data is accounted for by these two patterns. 

Wave Action 
Shoreline circulation is strongly influenced by wave action. Northerly swells during late fall, winter, and 
early spring are caused by northern storms, while southerly swells during summer and fall result from 
tropical storms and wind patterns. Wave data collected to the south of SSTC in Imperial Beach indicate 
that the predominant wave direction is from the west to southwest, with a nearly continuous northerly 
transport through Imperial Beach and along Silver Strand. 

Ocean swells exert a significant influence upon the water column and nearshore bottom habitats. Wave 
energy (swell) initiates the resuspension and transport of bottom sediments. The highest wave height and 
energy tend to be during winter and spring due to storms from the North Pacific (SANDAG 2000). 

Upwelling and Stratification 
Upwelling occurs when northern winds displace surface waters offshore, resulting in replacement by 
colder, deeper waters. These colder waters have lower DO concentrations, but they have higher salinity 
and are richer in nutrients. Upwelling occurs from late March through July in San Diego County. 
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Downwelling occurs when southern winds push offshore waters toward the shore, thus pushing nearshore 
surface waters down and causing warmer waters and lower salinity than is typical for deeper waters. 
Nearshore water visibility ranges between 5 and 20 feet; however, visibility is substantially reduced in the 
surf zone by sediment disturbance from wave action and rip currents. Intertidal waters of beaches are 
characteristically turbid due to the high energy activity in the nearshore environment (SANDAG 2000). 
Seasonal upwelling and downwelling affect marine water quality within the nearshore ocean 
environment. 

Waters are stratified in terms of temperature during the summer and early fall, unstratified during the 
winter, and transitional (e.g., stratification weakening or strengthening) in late fall and spring. 
Thermoclines are barriers to mixing between surface and bottom waters. Surface water temperatures are 
highest from June through September and lowest from November through February. In contrast, 
temperatures near the bottom generally are higher from October through January and lower from April 
through June. Historical temperatures in the study area range from 52 to 74 degrees Fahrenheit (º F) near 
the surface and from 49º to 61º F near the bottom. Water temperatures near the beach tend to be more 
uniform throughout the water column due to turbulent mixing and shallower depths (SANDAG 2000). 

3.5.1.4 Water Quality 
The water quality of ephemeral pools, vernal pools, seasonal wetlands, and permanent pools on SSTC-S 
is unknown because the qualities of these waters have not been studied. To the extent that water quality 
affects the suitability of these habitats for plants and wildlife, this issue will be addressed in the 
discussion of biological resources. As discussed under Hydrology, no potable surface or ground waters 
exist on Silver Strand peninsula. Therefore, this discussion focuses on marine water quality. 

SWRCB adopted the California Ocean Plan (Ocean Plan) in 1974, and amended it in 1988, 1990, 1997, 
2001, and 2005 (SWRCB 2005). The Ocean Plan prescribes effluent quality requirements, management 
principles for waste dischargers, and specific waste discharge prohibitions. 

The CWA prohibits the discharge of hazardous substances into or upon U.S. waters, out to a distance of 
200 nautical miles. Historically, vessel discharge standards have been established individually by the 
coastal states. This state-by-state approach has proved to be problematic for the military. To resolve this 
issue, USEPA has proposed and is developing Uniform National Discharge Standards for military vessels. 
Table 3.5-3 summarizes current waste discharge restrictions for Navy vessels in the coastal zone 
(OPNAVINST 5090.1). Local Navy policy may be more restrictive than the limits shown in Table 3.5-3. 

Table 3.5-3: Discharge Restrictions for Navy Ships 

Waste Type Criteria For U.S. Waters (0-3 nautical miles) 
Black Water (sewage) No discharge 
Grey Water (from sinks 
and showers) 

If vessel is equipped to collect grey water, pump out when in port. If 
not, then direct discharge is permitted 

Oily Waste Discharge allowed if waste has no visible sheen. If equipped with Oil 
Content Monitor, discharge if < 15 parts per million of oil. 

Garbage No discharge 
Hazardous Materials No discharge 
Medical Wastes No discharge 

Source: OPNAVINST 5090.1, Section 22, Environmental Compliance Afloat. 
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3.5.1.4.1 San Diego Bay 
Marine water quality is determined by complex chemical and physical processes. Its dynamic equilibrium 
is evident in a variety of indicators, including temperature, salinity, and DO and nutrient concentrations. 
The major constituents of sea water are water, sodium chloride, dissolved gases, minerals, and nutrients. 
Table 3.5-4 lists the major mineral components of seawater. 

Table 3.5-4: Mineral Composition of Sea Water 

Constituent Concentration 
 (Parts per million) Constituent Concentration 

 (parts per million) 
Chloride 18,890 Bromide 65 
Sodium 10,560 Strontium 13 
Sulfate 2,560 Boron 4.6 

Magnesium 1,272 Fluoride 1.4 
Calcium 400 Aluminum 0.16-1.9 

Potassium 380 Barium 0.05 
Bicarbonate 142 Silicate 0.04-8.6 

Note: Several other minerals are present in seawater at concentrations less than 1.0 part per million 
Source: U.S. Geological Survey 1983. 
Pertinent chemical characteristics of marine waters include temperature, salinity, and density, and the 
concentrations of hydrogen ions (pH), DO, and nutrients. The major ions present in seawater are sodium, 
chloride, potassium, calcium, magnesium, and sulfate. Seawater has a high buffering capacity, due 
primarily to the presence of dissolved carbon and hydrogen. Most of the dissolved carbon in the sea 
originates from the equilibrium reaction of dissolved carbon dioxide (CO2) and water. This CO2-
carbonate balance buffers seawater, keeping the pH between 7.5 and 8.5. 

Primarily, water quality in north-central San Diego Bay is affected by tidal flushing and currents. Water 
quality also is influenced locally by freshwater inflows. Portions of San Diego Bay are listed as impaired 
water bodies by the RWQCB due to excessive concentrations of one or more contaminants (RWQCB 
2007).1 A total of 172 acres of San Diego Bay are designated as contamination hot spots, which are a 
management priority in the total maximum daily load process. Hot spots are identified as having toxic 
sediments and degraded benthic communities, due to both point and non-point sources. The hot spots 
closest to SSTC are at Glorietta Bay and Coronado Cays. 

Gross water quality characteristics (e.g., salinity, temperature, and DO) form a gradient within San Diego 
Bay: waters in northern San Diego Bay being similar to ocean conditions; waters in southern San Diego 
Bay being strongly affected by shallow depths, fresh water inflows, and insulation; and waters in central 
San Diego Bay being intermediate in character. 

Temperature
Water temperature is an important physical characteristic of the marine environment. Temperature 
controls the rate at which chemical reactions and biological processes occur (Waller 1996). Temperature 
also strongly influences vertical stratification and mixing. Most aquatic organisms thrive within a narrow 
range of temperature. A greater number of species live in the moderate temperature zones, with fewer 

                                                     

1 Impaired waters are those waters that do not meet water quality standards for one or more pollutants; thus, they are impaired for 
their designated use.
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species tolerant of extremes in temperature. The massive volume of large water bodies moderates the rate 
at which their temperature changes in response to natural processes, and marine organisms typically 
cannot survive rapid or substantial temperature fluctuations. 

Surface water temperatures in northern San Diego Bay range from lows of 54°F to 58°F in winter to highs 
of 71°F to 74°F in summer. Water temperatures in southern San Diego Bay tend to be warmer both in 
winter (59°F) and in summer (74°F). Vertical thermal stratification is well-developed in the waters off the 
mouth of San Diego Bay in summer, with temperature differences of about 18°F. In winter, vertical 
temperature differences are about 3.6°F. 

Dissolved Oxygen 
The amount of DO present in seawater varies with the rate of production by plants, consumption by 
animals and plants, bacterial decomposition, and surface interactions with the atmosphere. When surface 
water sinks, it retains its store of oxygen (Waller 1996). 

DO concentrations vary with season, depth, and location within San Diego Bay. Although no direct 
information is currently available, well-mixed areas within San Diego Bay, including SSTC training 
areas, should maintain DO concentrations similar to nearshore ocean conditions, which vary seasonally 
and vertically. Surface DO levels measured in 1988 ranged from 7.6 to 10.1 milligram per liter (mg/L) 
(Engineering Science 1988). In southern San Diego Bay, DO concentrations are affected by other 
environmental factors, such as limited water exchange rates and circulation, higher water temperatures, 
oxygen uptake by organisms, and consumption of oxygen by decaying organic matter. DO values in San 
Diego Bay as low as 5 mg/L have been reported (Michael Brandman Associates 1988). 

Salinity 
Salinity is a measure of the salt (sodium chloride) content of seawater. The salinity of seawater is 
approximately 35 parts per thousand (ppt) of salt in water. Variations in the salinity of seawater are linked 
primarily to climatic conditions. The salinity of seawater is affected by freshwater inflow, temperature, 
evaporation, and depth. 

Salinity varies most at the surface of the water. Evaporation increases the salinity of surface waters, while 
rain and inflows of fresh water from streams decrease salinity. Salinity is relatively constant in northern 
San Diego Bay because of high exchange rates with the ocean, but it can vary considerably in southern 
San Diego Bay. Salinity near the harbor entrance ranges from 32.8 to 33.7 ppt (Engineering Science 
1988). Salinity in southern San Diego Bay ranges from 31 to 37 ppt, or nearly a 20-percent change. 

Salinity also varies with the season. Water in San Diego Bay is much warmer and saltier than adjacent 
ocean waters in summer (Largier 1995). With increasing distance from the mouth of San Diego Bay (at 
least one tidal excursion), residence time increases to several days, and significant temperature gradients 
are observed. At longer residence times, the heat content is saturated and an evaporative increase in 
salinity occurs. These conditions are typical of low-inflow estuaries in California where, during the long, 
dry summer, evaporative losses exceed the supply of fresh water from precipitation and runoff. At such 
times, the salinity of San Diego Bay waters substantially exceeds that of the ocean—a condition called 
hypersalinity. Within this hypersaline regime, inverse circulation (net inflow takes place in a surface 
layer, and net outflow in a bottom layer) may be observed. In some areas, a small freshwater inflow 
persists during the dry season and an estuarine (brackish) regime occurs. 

Turbidity 
Water clarity is measured in terms of the amount of turbidity (i.e., the amount of particulate matter in 
suspension in the water column). The turbidity of San Diego Bay waters is affected by phytoplankton 
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blooms; inputs of fine sediments from surface runoff during and after storms; sediment resuspension by 
winds, waves, and human activities; and discharges from wastewater treatment plants. Consequently, an 
increase in turbidity can limit light penetration and the level of primary production. Turbidity in San 
Diego Bay varies both temporally and spatially. In general, water clarity is about 6.6 feet. 

Contaminants
Major contaminants found in San Diego Bay include chlorinated hydrocarbons, polychlorinated 
biphenyls, toxic components of petroleum hydrocarbons, polynuclear aromatic hydrocarbons, heavy 
metals, and organotins such as tributyltin (DoN 1998). The sources of these compounds include effluents 
from non-point-source storm drain runoff (municipal and industrial); vessel-related contaminants from 
maintenance, antifouling paints (military, commercial, and private vessels), and marina discharges; and 
residues of prior industrial discharges. Recent sediment sampling in San Diego Bay near SSTC-N 
indicates that—while concentrations of some contaminants are elevated above background levels—no 
contaminants were present at concentrations which would adversely affect marine organisms (Port of San 
Diego 2002). The Ecological Assessment of San Diego Bay (City of San Diego 2003a) stated that “[i]n 
comparison to other bays and harbors in the Southern California Bight…San Diego Bay has relatively 
low levels of widespread contamination and has considerably less contamination than in decades past.” 

Sediment studies performed in 1998 and 2002 for dredging projects in San Diego Bay indicate that its 
sediments are substantially free of chemical contamination, compared to a reference site (Naval Oceans 
Systems Center 2002). Additional sediment samples were collected in December 2002 for a dredging 
project in San Diego Bay. Samples were collected to the project depth (plus two feet of overdredge) of 44 
feet below mean low water. Concentrations of heavy metals in test sediments were comparable to the 
heavy-metal concentrations in the reference sample collected from the ocean. In general, man-made 
organic chemicals were either not detected in the sediment samples or were found in trace concentrations. 

Sediment samples from the Tijuana Oceanographic Engineering Study indicate that organic carbon, 
biological and chemical oxygen demand, sulfides, total nitrogen, arsenic, lead, nickel, zinc, copper, 
chromium, cyanide, and dichlorodiphenyltrichloroethane (DDT) are highest in the northwestern portions 
of San Diego Bay. Sediments in the central areas of the Bay were highest in mercury, cadmium, silver, 
and phenol. Higher concentrations of nickel, zinc, copper, chromium, and DDT were found in sediments 
adjacent to Tijuana Estuary (USIBWC 1998). 

3.5.1.4.2 Pacific Ocean 
Ocean water quality offshore of the Silver Strand peninsula is influenced by natural conditions such as 
thermal stratification, upwelling, tides, and currents; by surface runoff and river discharges; and by 
wastewater discharges. Three wastewater treatment plants in the region discharge treated wastewater to 
the Pacific Ocean via two outfalls. Point Loma Wastewater Treatment Plant has an ocean outfall north of 
Coronado that discharges wastes at a location 4.5 miles offshore at a depth of 320 feet. South Bay 
Reclamation Plant and International Wastewater Treatment Plant have an ocean outfall that discharges 
wastes at a location 3.5 miles offshore at a depth of 100 feet. 

Temperature
In the waters offshore of SSTC, seasonal thermoclines (water layers of markedly differing temperatures) 
stratify the water column. Surface temperatures are more affected by atmospheric conditions, and tend to 
fluctuate along lines of latitude. Surface water temperatures vary seasonally in association with 
upwelling, climatic conditions, and latitude. Water temperatures closer to the coast tend to be more 
uniform throughout the water column due to turbulent mixing and shallower depths. Nearshore locations 
are shallower and have slightly higher temperatures. 
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Warming by the sun is the primary factor that affects surface water temperatures in southern California 
from June to October. Surface water temperatures are highest from June through September and lowest 
from November through February. Temperatures near the bottom are higher from October through 
January and lower from April through June. Waters are stratified during the summer and early fall, 
unstratified during the winter, and transitional (e.g., stratification weakening or increasing) in late fall and 
spring. Thermoclines limit the mixing of surface and bottom waters. 

Baseline monitoring of ocean conditions for South Bay International Wastewater Treatment Plant 
between July 1995 and June 1996 showed that mean bottom temperatures at the 90-foot depth stations 
increased from about 52°F in July to about 58°F in December, and then declined to a range of about 52°F 
to 55°F in winter and spring. Mean surface temperature increased from about 62°F in July to about 71°F 
in September, and declined to about 58°F in February. In May and June, mean surface temperatures began 
to rise to about 52°F and 69°F, respectively (USIBWC 1998). Surface temperatures of waters along the 
coast of the SCB range from about 54°F in the winter to about 70°F in the summer. Temperatures of 
bottom waters in the study area range from about 49°F to 61°F. 

Dissolved Oxygen 
Historical DO concentrations range from 5.0 to 11.6 mg/L throughout the SCB. Surface water DO 
concentrations at sites off San Diego were 7.8 mg/L and 8.3 mg/L during a June 1999 survey (SANDAG 
2000). The bottom water DO concentration at surveyed locations was 8.6 mg/L. Surface and nearshore 
waters generally have higher concentrations of DO due to continuous wave action and atmospheric 
mixing. A DO level equal to or greater than 5 mg/L has been recommended as a general standard of 
acceptable water quality for aquatic life. 

During baseline monitoring for the South Bay Ocean Outfall, offshore DO concentrations decreased with 
depth and distance from shore, and mean high values were highest during the summer and fall. At a depth 
of 90 feet, mean concentrations in summer ranged from 7.7 to 8.8 mg/L. A high mean value of 8.9 mg/L 
was recorded in October. DO concentrations declined in winter and then increased in the spring, except 
during April, when the lowest recorded value of 6.9 mg/L occurred due to upwelling (USIBWC 1998). 

Salinity 
Historically, salinity has been fairly uniform, ranging from approximately 32 to 34 ppt throughout the 
SCB. Salinity tends to be homogenous throughout the water column; with differences between the surface 
and the bottom typically less than one ppt. Salinity of both surface and bottom waters may be slightly 
higher from April to August due to upwelling of denser bottom waters. Maximum thermal stratification 
was observed in June 1996, when salinity was 33.7 ppt at the surface and 38.3 ppt at a depth of 180 feet. 
In December 1996, the range of salinity was narrow and inverted, with a value of 33.4 ppt at the surface 
and 33.4 ppt at 180 feet. There were insufficient data to explain the inversion, and upwelling did not 
appear to be a factor (USIBWC 1998). 

Turbidity 
Ocean water quality parameters monitored by the City of San Diego (see “Contaminants” discussion 
below) include Total Suspended Solids (TSS), a measure of turbidity, oil and grease, and sediment 
quality. Monitoring data indicate that the waters offshore of Silver Strand typically have higher-than-
average levels of TSS (e.g., 11.5 to 23.2 mg/L in 2002) and low levels of oil and grease. Tidal flushing of 
San Diego Bay is responsible for higher levels of turbidity beyond the Bay's entrance, and increased 
turbidity in shallow waters in September and October are associated with seasonal phytoplankton blooms 
(red tides). 
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Contaminants
The City of San Diego Metropolitan Wastewater Department has monitored water quality offshore of 
Silver Strand since 1999 under the City's South Bay Ocean Outfall, located south of the Tijuana River 
estuary on the U.S-Mexico border. Ocean water quality monitoring by the City over the last three to five 
years provides a good understanding of typical water quality conditions in the area of potential effect. 
Local ocean water quality is generally good, with episodes of poor water quality associated with heavy 
storm runoff and sewage spills. 

The County Health Department closes public beaches to water-contact recreation when coliform bacteria 
counts indicate a potential risk to public health. The number of closures per year is shown in Table 3.5-5 
for three locations along Silver Strand. The number of days that the beaches are closed increases from 
north to south, and most closures are associated with a sewage spill or possible sewage spill. The data 
indicate that Tijuana River and South Bay Ocean Outfall discharges strongly influence water quality in 
this area. Storm water runoff has a relatively minor influence on local water quality. 

Table 3.5-5: Beach Closures Due to High Coliform Bacteria Levels 

Location
Beach Closures By Calendar Year (Days) 

2003 2004 2005 2006 
S R S R S R S R

NASNI Beach 0 0 9 0 15 0 1 0 
Silver Strand State Beach 4 0 21 4 31 0 11 0 
YMCA Camp Surf 20 4 50 0 80 2** 55 0 

Notes: S - caused by sewage spill or possible sewage spill; R - attributed to storm water runoff. ** - cause unknown. 
Source: County of San Diego Department of Health 2005, 2006. 

Sediments offshore of Silver Strand have above-average levels of organic loading and concentrations of 
some metals (aluminum, arsenic, chromium, copper, iron, manganese, and zinc), but they are not present 
at concentrations that pose a risk to public health or the environment. Traces of synthetic organic 
contaminants (e.g., polycyclic aromatic hydrocarbons) are occasionally detected in sediments, but to date 
have been well below a threshold of concern (USACE 2002). 

3.5.1.4.3 Beneficial Use Designations 
The RWQCB prepared a Basin Plan that identifies beneficial uses of local surface waters, water quality 
objectives necessary to protect designated beneficial uses, and water quality standards to achieve the 
objectives (RWQCB 2007). These designations address water quality, not the apportioning or 
consumption of the available resources. Thirteen beneficial uses of San Diego Bay and 12 beneficial uses 
of the Pacific Ocean are designated by the RWQCB. These beneficial uses are described in Table 3.5-6. 
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Table 3.5-6: Designated Beneficial Uses of San Diego Bay and Pacific Ocean Waters 

Beneficial Use San Diego 
Bay

Pacific
Ocean Description 

Industrial Service 
Supply � �

Industrial activities that do not depend primarily on water 
quality 

Navigation � � Shipping, travel, or other transportation 
Recreation - Water 
Contact � �

Body contact water sports where ingestion of water is 
reasonably possible 

Recreation - Non-
Water Contact � �

Uses of water requiring proximity to water but not 
normally involving body contact 

Commercial and Sport 
Fishing � �

Commercial or recreational collection of fish and other 
organisms, including those used for human consumption 

Preservation of 
Biological Habitats of 
Special Significance 

� �
Uses of water that support designated areas or habitats, 
such as established refuges, parks, or sanctuaries where 
natural resources require special protection 

Estuarine Habitat �
Uses of water that support estuarine ecosystems, including 
preservation of estuarine ecosystems 

Wildlife Habitat � �
Uses of water that support terrestrial ecosystems, 
including preservation of terrestrial ecosystems 

Preservation of Rare 
and Endangered 
Species 

�
Uses of water that support habitats necessary for the 
survival and maintenance of plant or animal species 
protected by state or federal laws. 

Marine Habitat � �
Uses of water that support marine ecosystems, including 
preservation of kelp, fish, shellfish, and wildlife 

Aquaculture �
Aquaculture and mariculture of plants and animals for 
human consumption or bait. 

Migration of Aquatic 
Organisms � � Uses of water that support habitat necessary for migration 

Spawning, 
Reproduction, and 
Early Development 

� �
Uses of water that support high quality aquatic habitats 
suitable for reproduction and early development of 
anadromous fish. 

Shellfish Harvesting � �
Uses of water that support habitats suitable for collection 
of filter-feeding shellfish for human consumption or 
commercial or sport purposes. 

Source: SDRWQCB 2007 

The SWRCB’s Ocean Plan guides the management and protection of offshore marine water quality in 
California (SWRCB 2005). The Ocean Plan designates several beneficial uses of ocean waters along the 
San Diego coast: shellfish harvesting, industrial water supply, water recreation, navigation, fishing, 
mariculture, preservation and enhancement of Areas of Special Biological Significance (ASBS), rare and 
endangered species, marine habitat, fish migration, and fish spawning (these Pacific Ocean uses also are 
designated in the Basin Plan). The Ocean Plan identifies two ASBS's in the San Diego region: the San 
Diego - La Jolla Ecological Reserve and the San Diego Marine Life Refuge. Both of these locations are 
north of Point Loma; the ROI for SSTC does not contain any ASBS. 

3.5.1.5 Water Use 
3.5.1.5.1 San Diego Bay 

The diverse uses of San Diego Bay waters include ocean shipping, transportation, tourism, military use 
for Navy and U.S. Coast Guard, and recreational boating and fishing. No commercial fishing occurs in 
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San Diego Bay. A portion of central San Diego Bay offshore of Naval Amphibious Base, Main Base is 
designated as a Restricted Area in the Code of Federal Regulations (Figure 3.16-2 in Section 3.16, Public 
Health and Safety). A large rectangular area in central San Diego Bay is designated for regattas; this 
regatta area lies partly within the Navy’s designated restricted area. The San Diego Bay Integrated 
Natural Resources Management Plan (Port of San Diego and DoN 2007) attempts to quantify the use of 
San Diego Bay waters in terms of ship traffic. On the basis of shore-based visual surveys of portions of 
San Diego Bay and interviews with users, estimates of annual ship traffic for four categories of vessels 
(commercial, recreational, Navy vessel, and Navy small boat) were made for each cell of a grid 
superimposed on San Diego Bay. This analysis indicates that portions of San Diego Bay used for SSTC 
training activities are not used by commercial or Navy vessels. Recreational boat traffic in these areas was 
estimated at less than 1,000 boats per year, and Navy small boat traffic was estimated at between 1,000 to 
2,500 boats per year. 

Assuming for analytical purposes that most of the recreational boat traffic occurred on weekends, that 
central San Diego Bay represented roughly 35 percent of the 17 square miles of San Diego Bay surface, 
and that most of the boat traffic occurred over an eight-hour period, then the density of recreational boat 
traffic is about 0.2 boat per square mile. Based on the same assumptions, Navy small boat density is about 
0.5 boat per square mile. These rough estimates indicate that the potential for conflicts between SSTC 
training activities and public use of San Diego Bay waters is negligible, and need not be further 
addressed. 

3.5.1.5.2 Pacific Ocean 
Public uses of Pacific Ocean waters adjacent to SSTC are broader than those of San Diego Bay, including 
swimming, snorkeling, surfing, Self-contained Underwater Breathing Apparatus (SCUBA) diving, and 
commercial fishing in addition to those listed for San Diego Bay. Little useful data on the public use of 
this area are available. An EIS prepared for the City of Imperial Beach (Silver Strand Shoreline Final 
General Reevaluation Report, USACE 2002) provides the following annual estimates of use for shore and 
nearshore recreation along its 3.5 miles of beach front: 

� 1.8 million beach goers, 
� 8,000 beach anglers, and 
� 400 fishing boats providing an estimated 10,000 fishing trips. 

While these data may be useful for the city's land use and socioeconomic planning purposes, they do not 
provide quantitative information on the actual use of ocean waters off Imperial Beach, and may not be 
representative of other beach areas, such as Silver Strand State Beach or Coronado Municipal Beach. 

3.5.1.6 Current Mitigation Measures 
The Navy’s current practices affecting water quality—primarily hazardous materials handling and waste 
disposal practices—are based on requirements in OPNAVINST 5090.1. Those requirements were 
developed to comply with federal environmental regulations. Efforts to preserve vegetation on the 
backsides of dunes along the shoreline may reduce erosion and reduce transport of sediments into 
adjacent surface waters. Collection of spent training materials at the conclusion of training activities may 
incrementally reduce the amounts of contaminants transported into adjacent waters. 

With respect to water use, the Navy mitigates potential effects by avoiding washing causeway pier 
sections in the ocean and by pumping seawater through its Offshore Petroleum Discharge System (OPDS) 
during training instead of using petroleum products. OPNAVINST includes guidance on shipboard 
operations afloat. 
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3.5.2 Environmental Consequences 
3.5.2.1 Approach to Analysis 
This resource section focuses on groups of activities that could affect hydrology, water quality, or 
designated beneficial uses of water. As discussed in Chapter 2, similar types of activities are grouped 
together (agglomerated) for ease of analysis. Types of activities that could affect hydrology are those that 
alter topography or bathymetry. Types of activities that could affect water quality are those that could 
increase turbidity or increase concentrations of water pollutants. Types of activities that could affect 
designated beneficial uses are those that alter water quality in a way that affects commercial, recreational, 
or institutional uses of ocean, bay, or wetland areas (the area has no groundwater resources to be 
affected). Activities that do not have the potential to adversely affect water resources—and are not 
addressed below—include 17, 19, 31, 36, 43, 47, 58, 59, 61-63, 65, 66, 68, 72, 74-76, and N11 (Table 2-1 
and Table 2-2).  

3.5.2.2 Approach to Analysis 
Factors considered in evaluating the effects of an alternative on surface hydrology include the extent to 
which the Proposed Action or alternatives would: 

� Substantially alter surface hydrology on land ranges to the detriment of the physical environment 
(i.e., result in substantial flooding or ponding of surface runoff); or 

� Violate laws or regulations established to protect or manage water resources (see discussion of 
CWA and RHA, Section 3.5.1.2.1). 

Factors considered in evaluating the effects of an alternative on water quality include the extent to which 
the Proposed Action or alternative would: 

� Produce concentrations of chemicals in fresh waters that exceed criteria in the Basin Plan (see 
discussion of Basin Plan in Section 3.5.1.2.2);

� Produce concentrations of chemicals in marine waters that exceed Ocean Plan objectives (Table 
3.5-2), or 

� Substantially affect existing or future beneficial uses (see Section 3.5.1.4.3 for a discussion of 
these regulatory designations under the RWQCB’s Basin Plan and Ocean Plan).

Factors considered in evaluating the effects of an alternative on water use include the extent to which the 
Proposed Action or alternatives would: 

� Conflict with public use of state or federal waters, or 
� Otherwise discourage public use of state or federal waters. 

No federal or state regulations seek to apportion use of San Diego Bay or ocean waters between public 
and institutional uses. Federal regulations pertaining to public safety and homeland security are addressed 
in Section 3.16, Public Health and Safety. 
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3.5.2.3 No Action Alternative 
3.5.2.3.1 Hydrology 
The surface hydrology of SSTC, including seasonal wetlands and USACE jurisdictional wetlands, is 
described in Section 3.5.1.3.2. Training activities at SSTC do not permanently alter topography or surface 
flows.

Certain training activities result in minor topographic alterations of the SSTC beaches (e.g., OPDS Beach 
Termination Unit, Amphibious Bulk Liquid Transfer System [ABLTS] Beach Interface Unit and 
Causeway Pier Insertion and Retraction; Activities 38, 30, and 41, respectively [see Table 2-1]), but 
disturbed areas are graded to restore the pre-existing conditions at the conclusion of the training exercise. 
Landing craft cause temporary, minor alterations in bottom topography at the shoreline that are eventually 
restored to their natural contours by wave action and currents. Piles placed in the water during Elevated 
Causeway System (ELCAS) training (Activity 42, Table 2-1) create some local turbulence during the 
short periods they are in place (see discussion below). Fluid transfer training activities (Reverse Osmosis 
Water Purification Unit [ROWPU], Activity 40, Table 2-1) withdraw small amounts of seawater from the 
surf zone and discharge similar quantities at another location. 

OPDS (Activity 38, see Table 2-1), consists of a two-mile-long underwater conduit anchored to the sea 
floor; when deployed and anchored, OPDS disturbs and resuspends bottom sediments. OPDS presents a 
minor barrier to currents and the natural movement of sediments when in place. This activity occurs an 
average of up to six times per year, the conduit is in place for nine days during each exercise—for a total 
of 54 days per year—and the conduit is not placed in the same location during each training event; 
therefore, this activity has no long-term effects on the ocean bottom. During training, seawater rather than 
petroleum products is pumped through the system, eliminating any risk of accidental leaks or spills of 
petroleum. 

The placement of piles in shallow water during ELCAS training (Activity 42, see Table 2-1) requires a 
Rivers and Harbors Act Section 10 permit and may require a CWA Section 404 permit from USACE. 
Before issuing a Section 404 permit, USACE requires a Section 401 Water Quality Certification, which is 
issued by the RWQCB. This activity occurs two times per year, and each training event lasts 14 to 28 
days. The piles create small depressions in the sea floor and obstruct water flow, but to an insignificant 
degree because the piles have a small cross-section. When the pile is being driven and extracted, ocean 
bottom sediments are disturbed, substantially increasing turbidity near the pile; however, this is a local 
and temporary effect. In addition, the Causeway Pier Insertion and Retraction (Activity 41) would require 
a Section 404 permit (and thus also a Section 401 water quality certification) because it requires 
excavation and fill below the high tide line, and may require a Section 10 permit because it would 
temporarily obstruct navigable waters of the United States. 

Effects of training activities on soil erosion and sediment transport are addressed in Section 3.2, Geology 
and Soils. 

3.5.2.3.2 Water Quality 
Silver Strand peninsula has no potable surface or groundwaters, so SSTC training activities do not affect 
freshwater water quality. The water quality analysis is focused on the potential effects of the training 
activities on the marine waters of San Diego Bay and the nearshore Pacific Ocean. Water quality 
parameters of concern consist of physical characteristics—such as temperature, density, stratification, 
clarity, dissolved gases, and suspended sediments—and water pollutants. Military training activities at 
SSTC have no known effects on water temperature, density, stratification, or dissolved gases. Hazardous 
materials use, discharges of wastes, underwater detonations, and sediment resuspension, however, could 
affect turbidity (water clarity) and concentrations of water pollutants. 
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Hazardous Materials 
Training involves the use of fuels, engine oil, hydraulic fluids, batteries, flares, and explosives with 
hazardous constituents that may adversely affect water quality. Anti-corrosion coatings typically include 
cadmium. Anti-fouling paints may contain copper, and batteries may contain lead, cadmium, or mercury. 
These hazardous substances may be present in materials leaked or spilled in the water, or in runoff from 
surfaces flushed with water. They also may leach from surfaces in contact with the water. 

Petroleum Products 

Minor quantities of petroleum products, including fuel, oil, hydraulic fluids, and lubricants, may enter San 
Diego Bay and ocean waters during routine transit of Navy vessels and equipment conducting training 
activities. The hazardous constituents of petroleum products—such as fuels, engine oil, and hydraulic 
fluid—are hydrocarbons. The most toxic components of petroleum products are polycyclic aromatic 
hydrocarbons, such as benzene, toluene, xylene, and naphthalene. These chemicals are relatively volatile, 
and highly water-soluble. Used engine oil, fuel additives, and hydraulic fluids also may contain low 
concentrations of toxic metals such as chromium, cadmium, and nickel. The small quantities of these 
substances released into the environment are not anticipated to affect water quality. 

Because of the number of potential sources and the stresses placed on personnel and equipment during 
training, small leaks or spills may occasionally occur due to equipment failure (e.g., burst hydraulic line) 
or human error. According to Navy spill reports, training activities at SSTC were responsible for four 
spills of primarily fuel and hydraulic fluid between 2005 and 2007. One spill was reported as 35 gallons 
of hydraulic fluid on the beach, and the other three spills were less than five gallons. Such spills are 
cleaned up by on-site personnel, using spill control equipment and supplies stored on Navy vessels, 
military vehicles, and military facilities. Thus, the unrecovered spill materials left in the water would be a 
small portion of the quantity originally spilled. Overall, the quantities of petroleum products leaked or 
spilled during training activities will likely be negligible. 

Coatings

Concentrations of copper and other toxic constituents of marine vessel antifouling coatings are a concern 
in San Diego Bay, as are anode materials used in cathodic protection systems. Training activities, 
however, have little or no effect on concentrations of these substances in San Diego Bay and ocean 
waters. Training at SSTC does not affect the number of large Navy vessels stationed in San Diego or the 
length of time they are present. Smaller vessels and personal watercraft stored out of the water when not 
in use have insufficient contact time with the water to be a notable source of contaminants. 

Pyrotechnics

While the SSTC EIS discusses cumulative increase in the quantity of smoke grenades and flares used in 
training events, the increase is quantified in terms of individual grenades and flares and not necessarily 
the small quantities of potentially hazardous substances. Greater than 95 percent of training events 
involving smoke grenades and flares will likely be associated with land or amphibious training events. 
There will be little use of smoke grenades or flares directly in or over water. Use per training event in 
which smoke and flares apply is also small (2-11 items). In addition, this use is spaced out both in time 
and space throughout the year and at various locations within SSTC meaning there is no spot 
concentration in usage. 

From an environmental perspective, smoke grenade filler has approximately 11 ounces of a colored 
smoke mixture (white, red, yellow, green and violet). The smoke mixture is composed of a mixture of 
potassium chlorate, sodium bicarbonate, lactose and a dye, all of which are relatively environmentally 
benign. In addition, most of the filler is consumed during use. Chemical composition of military flares 
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can be a combination of magnesium, boron, potassium perchlorate, and barium chromate (USAF 1994), 
or in some cases red phosphorus. Red phosphorus is a common ignition compound used for instance in 
matches. Red phosphorus is a relatively non-toxic compound, although highly flammable, and subject to 
environmental degradation in marine systems (Spanggord et al. 1985, European Flame Retardants 
Association 2010). In an analysis of military flares, the U.S. Air Force found that most of the common 
flare constituents were consumed during flare ignition. Residual ash from flares contained small 
quantities of magnesium and boron (USAF 1994). Measured values of magnesium in flare ash [86 part 
per million (ppm)] were found to be below the natural seawater composition of magnesium (1,290 ppm). 

Potassium perchlorate was not a significant residue and not detected in ash samples measured. In the rare 
eventuality that any perchlorate were to remain, perchlorates are also highly soluble, and the ions have a 
limited tendency to interact with other dissolved chemical species or to adsorb to aquifer materials under 
typical environmental conditions (Clausen et al. 2007). Pechlorate in marine aquatic systems would be 
subject to significant bacterial degradation (Urbansky 1998, Logan et al. 2001, Brown and Gu 2006, 
Petrisor 2006, Wilkin et al. 2007). 

Therefore, given the limited, short-term potential for smoke grenade and flare residuals to fall into San 
Diego Bay and the ocean and the relatively low levels of actual constituent released combined with 
natural environmental degradation of these compounds, the relative risk from use of these items is not 
significant.

A further comparison can be made to related pyrotechnics with substantially more constituents within the 
San Diego region. For example, San Diego Regional Water Quality Control Board (SDRWQCB) required 
water and sediment monitoring by Sea World due to daily firework displays over Mission Bay. On 
average, Sea World conducts 100-120 shows per year with each show using up to 250 shells, and up to 
1,750 shells for special holidays (SDRWQCB 2007). In support of a concern for potential environmental 
contamination from fireworks residue, water and sediment samples were taken from 2001 through 2006 
as part of a Coastal Commission permit requirement. Samples were analyzed for various constituents 
found in fireworks, including oxidizers (ammonium perchlorate and potassium perchlorate), metals 
(antimony, barium, copper, strontium), and salts (magnesium, sodium, etc.). The final monitoring report 
concluded that there were no significant spatial or temporal patterns in concentrations of critical metals in 
sea water or sediments in the small area of Mission Bay subject to repeated large-scale fireworks displays 
(SDRWQCB 2007). 

Explosives 

Under the No Action Alternative, SSTC training activities require the detonation of small amounts of 
explosives on the water surface and underwater. While up to 2,810 pounds of explosives are used each 
year for underwater detonations (Table 3.5-7), most of these training events occur on the open ocean side 
of SSTC. 
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Table 3.5-7: Surface and Underwater Detonations - No Action Alternative 

Activity1
Events/Year2 Explosives (pound, NEW) 

# Description Per Event Per Year 
5 Mine Countermeasures (MCM) 32 (16) 10 – 20 320 – 640 
6 Floating Mine 25 (0) 5  125 
7 Dive Platoon 8 (2) 8 x 3.5 224 
9 Very Shallow Water (VSW) MCM 60 (60) 0.1 - 20 6 – 1,200 

10 Autonomous Underwater Vehicle 
(AUV)/Unmanned Underwater Vehicle 
(UUV) Activities (3% of activities) 

4 (1) 10 – 15 40 – 60 

11 Marine Mammal System (10% of activities) 16 (10) 13-20 312 
12 Mine Neutralization 4 (4) 8 x 3.5 112 
37 SEAL Delivery Vehicle/Advanced SEAL 

Delivery System 
14(4) 10 140 

TOTAL3 163 (97) – 1,280 – 2,8104

1 See Table 2-1 
2 Total number of events (Total number of events scheduled for bottom detonations) 
3 Totals rounded to three significant digits; # - number 
4 Rounded to three significant digits 

As discussed in Sections 3.4.2.1.1 through 3.4.2.1.3, high-order combustion products of typical military 
explosives used at SSTC such as Royal Demolition Explosive (RDX) and pentaerythritol tetranitrate 
(PETN) consume over 99.997 percent of the original explosive material during detonation with by-
products of common inert gases and relatively inert inorganic salts. For example, exploding 10 pounds of 
Composition (C)-4, which is 91 percent RDX, produces about 3.7 pounds of nitrogen, 25 pounds of CO2,
1.6 pounds of water, 1.8 pounds of carbon monoxide, 0.2 pound of ethane, 0.03 pound of hydrogen, 0.02 
pound of propane, 0.09 pound of ammonia, and 0.02 pound of methane. The major products of 
combustion—nitrogen, CO2, and water—are all common natural components of the atmosphere and 
water. Any explosive residue (<0.003 percent) would be relatively insignificant and either quickly 
dispersed by local ocean currents (Section 3.5.1.3.4) , or buried in ocean sediment. 

The environmental fate and effect of military munitions constituents including RDX have been subject to 
a number of scientific studies to determine if these compounds represent a risk in the marine environment 
including water and sediment (Hawari 2000, Belden et al. 2005, Lotufo and Lydy 2005, Houston and 
Lotufo 2005, Rosen and Lotufo 2005, Juhasz and Naidu 2007,  Rosen and Lotufo 2007a, 2007b, Boyd et 
al. 2008, Monteil-Rivera et al. 2008, Mukhi and Patino 2008, Weber 2008, Lotufo et al. 2009, Lotufo et 
al. 2010, Rosen and Lotufo 2010, Zhao et al. 2010). 

As a compound in the environment, RDX is subject to natural processes in marine systems that break 
down (i.e., degrade) the parent molecule to inert nitrogen compounds. Processes include hydrolysis in 
marine water, photodegradation from light, uptake and metabolism from marine plants, and bacterial 
degradation in water and sediment (Hawari 2000, Juhasz and Naidu 2007, Boyd et al. 2008, Monteil-
Rivera et al. 2008, Lotufo et al. 2009, Weber 2008, Zhao et al. 2010). 

Based on both laboratory toxicity testing and more realistic environmental exposure scenarios, RDX has 
also shown low to no toxicity and no potential for bioaccumulation to a variety of marine species 
including amphipods, mussels, and fish (Belden et al. 2005, Lotufo and Lydy 2005, Houston and Lotufo 
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2005, Rosen and Lotufo 2005, Rosen and Lotufo 2007a, 2007b, Mukhi et al. 2008, Lotufo et al. 2009, 
Lotufo et al. 2010, Rosen and Lotufo 2010). 

Therefore, based on the limited amount of explosive residue actually deposited during SSTC training 
events, dispersion and natural degradation of any small amount of residue, and limited toxicity to marine 
organisms, the overall effect on the environment from in-water explosives use would be insignificant. 

Other Chemicals 

Activity 50, ROWPU (Table 2-1) requires the staging on the beach of water treatment chemicals, 
including sodium hexametaphosphate (calgon), sodium hypochlorite (bleach), and citric acid. These 
chemicals are stored in five-gallon pails that remain sealed until use; the chemicals are mixed with water 
and added to dispensing pumps. The potential for a chemical spill is avoided by use of these small storage 
containers and by staging at the site only the quantities needed for the exercise. 

The ROWPU unit generates a stream of concentrated brine that is collected in a storage tank and then is 
discharged to the sewer or percolated through the sand. Brine (concentrated salt water) may be lethal for 
biological organisms, but the small amounts generated would be quickly diluted into large volumes of 
ocean water, limiting any adverse effects to a very minimal area. 

Waste Discharges 
As noted in Table 3.5-3, discharges of black water from Navy ships within three nautical miles of shore 
are prohibited. Most of the SSTC training activities take place within this zone, so discharges of black 
water associated with training at SSTC are not expected. Grey water discharges are permitted within 3 nm 
of shore if no pierside collection capabilities exist (OPNAVINST 5090.1). NAB Coronado has readily 
available pierside collection capabilities. Accordingly, discharges of black and grey water will not be 
further addressed in this analysis. 

One possible source of water quality degradation is the discharge of solid wastes produced by training 
participants on vessels afloat. The Navy has instituted solid waste management guidelines and procedures 
for surface ships through its Environmental Compliance Afloat (OPNAVINST 5090.1). The guidelines 
stipulate minimum distances from shore for discharges of solid wastes. The Navy vessels supporting 
training activities at SSTC do not intentionally discharge any solid wastes into the water. Similarly, shore-
based personnel are required to collect and dispose of solid wastes properly. The amount of solid wastes 
inadvertently entering marine waters from training activities is negligible. 

Resuspension of Sediments 
Contaminants from many sources accumulate in bay and ocean bottom sediments over time. Ship 
movements and amphibious exercises may stir up bottom sediments. These activities can temporarily 
increase the concentration of suspended sediments and increase turbidity in the vicinity of the training 
exercise. 

Detonating underwater explosives charges in shallow water also stirs up sediments, with a short-term 
increase in turbidity in the vicinity of the exercise. Several training activities would involve detonating 
underwater explosives charges of up to 20 pounds. Depending upon the sizes of the explosives charges 
and their locations in the water column, these activities could create craters in the bottom sediments up to 
10 feet in diameter, for a total surface area of (�r2 = 3.14*25 = ) 78.5 square feet (Naval Ordnance 
Laboratory 1973). A total of 163 such training events are held per year under the No Action Alternative 
(Table 3.5-7). Of these events, approximately 97 detonations will occur at or near the bottom surface, so 
approximately (78.5*97 =) 7,600 square feet of bottom surface would be temporarily disturbed. Shifting 
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of bottom sands and sediments in response to currents, tides, and bottom surge would eventually fill in 
craters and benthic fauna would recolonize the area. 

When SSTC training activities disturb bottom sediments, re-suspending them in the water, sediment 
contaminants may re-enter the water. Sediments offshore of Silver Strand have above-average loads of 
organic materials and of some toxic metals (USACE 2002; City of San Diego 2003b, 2004). Training 
resuspends small quantities of sediments (as identified above under Section 3.5.2.3.1, Hydrology) relative 
to the volume of water and these activities are intermittent; however, the re-suspension of bottom 
sediments during SSTC training activities is an insignificant source of contaminants. Thus, this aspect of 
water quality does not need to be considered further in this analysis. 

Beneficial Uses 
The RWQCB identified 13 beneficial uses for San Diego Bay and 12 beneficial uses for the Pacific Ocean 
(Table 3.5-6). The RWQCB identifies water quality objectives to prevent degradation of these existing or 
potential beneficial uses. The proposed training activities would not measurably affect monitored water 
quality parameters, so they would not affect the potential of these waters for their designated uses. 

3.5.2.3.3 Water Use 
Water use is restricted surrounding some training activities for public safety and security of Navy 
equipment, vessels, and personnel used during the training. For instance, areas where personnel are 
swimming, diving, or parachuting into the water (approximately 0.5 acre) are cleared of boats for safety. 
Areas surrounding an underwater explosive (approximately 16 acres) are cleared prior to detonations for 
public safety. Areas surrounding hoses that are deployed from ship to shore during ABLTS/OPDS 
training (approximately 18 acres) and areas of pier construction during ELCAS training (approximately 8 
acres) are cleared for public safety and equipment security (Activity 42, Table 2-1). Areas around an 
LCAC landing site (approximately 0.75 acre) also are cleared for public safety. 

In total, training requires portions of the ocean or bay to be closed to the public for about 5,000 hours per 
year under the No Action Alternative. Thus, by dividing the total number of hours of closure by the total 
number of hours in a year, during approximately 55 percent of the year, varying sections of the ocean or 
bay would be closed if no training is conducted concurrently. However, training is likely to overlap in 
time in an unpredictable way, which results in two or more areas being closed for a shorter total 
percentage of the year. 

The size of the water area that is closed for each training activity is relatively small when compared to 
total Bay and Ocean waters available for uses described in the Basin Plan. In addition, the durations of 
most training activities are short, usually less than one day. The public has multiple, alternate, equally 
suitable Ocean and Bay locations that it can use during training activities. In addition, the areas are not 
permanently closed off from use; closures are temporary and areas are reopened at the conclusion of 
training. Areas closed off for Navy use also change from training activity to training activity. Water use 
for any area of the Ocean/Bay is not permanently lost. For these multiple reasons, under the No Action 
Alternative, Navy training activities at SSTC are consistent with the Basin Plan.

3.5.2.4 Alternative 1 (Preferred Alternative) 
3.5.2.4.1 Hydrology 
Under Alternative 1, land training activities would have the same types of effects on topography, and thus 
on surface hydrology, as described for the No Action Alternative. However, the rate (number/year) of 
these activities would generally increase under Alternative 1. The exercise participants would restore 
preexisting conditions following large-scale topographic modifications and natural processes such as 
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wave action, wind erosion, and deposition would reduce or eliminate small-scale modifications over time. 
Accordingly, long-term effects of training on hydrology would be minimal. 

Under Alternative 1, the level of training activity for the OPDS (Activity 38, see Table 2-1) would be the 
same as under the No Action Alternative. Therefore, the potential environmental effects would be as 
described for the No Action Alternative. 

Under Alternative 1, the number of ELCAS (Activity 42, see Table 2-1) training events would increase 
from two to four per year. Each training activity would require 14 to 28 days to complete, so these four 
events would be in progress a total of 56 to 112 days per year. The effects of an individual training event 
would be as described under the No Action Alternative; however, ocean-bottom sediments would be 
displaced and local turbidity would be increased twice as often as under the No Action Alternative. These 
activities would occur over no more than 112 days of the year, and their effects on water resources still 
would be minor. 

Underwater detonations could affect ocean-bottom contours by creating craters. Under Alternative 1, the 
number of underwater detonation training events would increase to 373 per year (Table 3.5-8). Assuming 
that up to 141 detonations would occur on or near the unprotected bottom surface, bottom sediments over 
an area of up to 11,068 square feet could be temporarily disturbed. Shifting of bottom sands and 
sediments by currents, tides, and bottom surge would eventually fill in craters and benthic fauna would 
recolonize the area. 

ROWPU (Activity 50, Table 2-1) requires the staging of water treatment chemicals, a generator, and fuel 
tank on the beach, and the generation and possible discharge of brine, as discussed under the No Action 
Alternative. Under Alternative 1, the number of these exercises would increase from two to four per year. 
The potential for bulk chemical spills would remain insignificant, and the discharge of brine would be 
accomplished to avoid adverse effects on marine organisms. 

3.5.2.4.2 Water Quality 
Hazardous Materials 
The hazardous constituents of concern under Alternative 1 would be the same as those described under 
the No Action Alternative. The training tempo under Alternative 1 would be greater than under the No 
Action Alternative, as would the expenditures of training materials on the beaches and in the water. 
Effects on water quality would be about the same because the overall quantities of expended materials 
would still be small relative to the volumes of soil and water in which they would be expended and 
because the hazardous constituents in these expended items would be present in small amounts and would 
be released into the environment over long periods. 

Under Alternative 1, SSTC training activities would require the detonation of small amounts of 
explosives on the water surface and underwater. Under Alternative 1, between 2,300 and 4,440 pounds of 
explosives would be used each year. All underwater detonation training activities occur on the oceanside 
of SSTC within the designated boat lanes, with the exception of small charge weight (0.033 lb) Shock 
Wave Action Generator (SWAG) within the open waters of San Diego Bay. In general, 78 percent of the 
annual SSTC underwater detonations include underwater charges of less than 10 lbs. Net Explosive 
Weight. Combustion of typical military explosives such as RDX and PETN releases common gases (e.g., 
nitrogen, CO2) and relatively inert inorganic salts. Although combustion is less than 100 percent, and 
residues of these hazardous materials may remain in the water and sediment, these trace concentrations 
would not measurably affect monitored water quality parameters. 
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Table 3.5-8: Surface and Underwater Detonations - Alternative 1 

Activity
Events/Year1 Explosives (pound, NEW) 

# Description Per Event Per Year 
5 MCM 58 (29) 10 – 20 580 – 1,160 
6 Floating Mine 53 (0) 5  265 
7 Dive Platoon 8 (8) 8 x 3.5 224 
9 VSW MCM 60 (60) 0.1 - 20 6 – 1,200 

10 AUV/UUV Activities (3% of activities) 4 (1) 10 – 15 40 – 60 
11 Marine Mammal System (10% of activities) 16 (10) 13 – 29 208 - 464 
12 Mine Neutralization 4 (4) 8 x 3.5 112 
N1 Shock Wave Generator 90 (0) 2 0.033 3 
N2 Surf Zone T&E 2 (2) Up to 20 40 
N3 UUV Neutralization 4 (1) 2 x (3.3 – 3.57) 26.4 – 28.6 
N7 Airborne Mine Neutralization System (10% 

of activities) 
10 (3) 3.5 35 

N9 Underwater Demolition Requalifications 12 (9) 2 x (12.5 – 13.75) 
or 1 x 25.5  

300 – 330 

N11 Naval Special Warfare Demolition Training 12 (4) 5 – 10 60 – 120 
37 SDV/ASDS 40 (10) 10 400 

TOTAL3 373 (141) – 2,300 – 4,4401

1 Total number of events (total number of events scheduled for bottom detonations) 
2 Of the 90 total events, 74 will occur in the San Diego Bay and 16 will occur in SSTC oceanside boat lanes 
2 Totals rounded to three significant digits 

Beneficial Uses 
The RWQCB identified 13 beneficial uses for San Diego Bay and 12 beneficial uses for the Pacific Ocean 
(Table 3.5-6). The RWQCB identifies water quality objectives to protect these existing or potential 
beneficial uses from degradation. Water quality objectives are achieved primarily through the 
establishment of waste discharge requirements (RWQCB 2007). Because the proposed training activities 
would not measurably affect monitored water quality parameters in the ROI, they would not affect the 
potential of these waters for these designated uses. 

3.5.2.4.3 Water Use 
Water use would be restricted surrounding some training activities for public safety and for the security of 
Navy equipment, vessels, and personnel used during the training. For instance, areas would be cleared of 
boats for safety reasons where personnel are swimming, diving, or parachuting into the water 
(approximately 0.5 acre). Areas surrounding an underwater explosive (approximately 16 acres) would be 
cleared prior to detonations for public safety. Areas surrounding hoses that are deployed from ship to 
shore during ABLTS/OPDS training (approximately 18 acres), and the area of pier construction during 
ELCAS training (approximately 8 acres) would be cleared for public safety and equipment security. 
Areas around an LCAC landing site (approximately 0.75 acre) would also be cleared for public safety. 

In total, training would require closure of portions of the ocean or bay for about 7,500 hours per year 
under Alternative 1. This level of use would translate into closures of varying sections of the ocean or bay 
for about 85 percent of the year if no training were conducted concurrently. However, training would 
likely overlap in time in an unpredictable way, which would result in multiple areas being closed for a 
shorter total percentage of the year. 
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The size of the water area that would be closed for each training activity is relatively small when 
compared to total bay and ocean waters available for the uses described in the Basin Plan. In addition, the 
durations of most training activities would be short, usually less than one day. The public would have 
multiple, alternate, equally suitable ocean and bay locations that it could use during training activities. In 
addition, the areas would not be permanently closed off for use; closures would be temporary, and areas 
would be reopened at the conclusion of training. Areas closed off for use would also change from training 
activity to training activity. Permanent loss of water use is not anticipated for any area of the ocean or 
bay. For these multiple reasons, under Alternative 1, Navy training activities at SSTC are consistent with 
the Basin Plan.

3.5.2.5 Alternative 2 
The only difference between Alternatives 1 and 2 is that, under Alternative 2, all SSTC-N oceanside 
beach training areas would be available for Navy training, regardless of time of year. Therefore, with 
respect to Pacific Ocean and San Diego Bay waters, impacts associated with Alternative 2 would be the 
same as those described above for Alternative 1. Under Alternative 2, the proposed changes in access to 
and availability of existing beach and inland training areas would not result in a difference in the 
Proposed Action’s effects on water resources, as described under Alternative 1.

3.5.3 Proposed Mitigation Measures 
Current mitigation measures to protect water quality would continue to be implemented. 

3.5.4 Unavoidable Adverse Environmental Effects 
No unavoidable adverse environmental effects on water quality would result from implementing any of 
the alternatives. 

3.5.5 Summary of Effects 
Table 3.5-9 summarizes the water quality effects of the No Action Alternative, Alternative 1, and 
Alternative 2. 
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Table 3.5-9: Summary of Effects 

Alternative Effect 

No Action Alternative 

� No effects on surface water or groundwater hydrology (Silver Strand 
peninsula has no potable surface or groundwaters, so SSTC training 
activities do not affect freshwater water quality) 

� Consistent with Basin Plan and NRWQC 
� Releases of munitions constituents and other expended materials during 

training activities have no measurable effects on water quality 
� No long-term degradation of marine, surface, or groundwater quality 
� Consistent with public uses of state or federal waters 

Alternative 1 

� No effects on surface water or groundwater hydrology (Silver Strand 
peninsula has no potable surface or groundwaters, so SSTC training 
activities do not affect freshwater water quality) 

� Consistent with Basin Plan and NRWQC 
� Increased releases of munitions constituents and other expended materials 

during training activities would not measurably affect water quality 
� No long-term degradation of marine, surface, or groundwater quality  
� Increased use of water areas for training would be consistent with public 

uses of state or federal waters 

Alternative 2 
� Vehicle, boat, and helicopter use and amphibious landings would increase 

similar to Alternative 1. Effects generally are the same as described for 
Alternative 1. 

Mitigation Measures 

� The Navy’s current practices affecting water quality, primarily hazardous 
materials handling and waste disposal practices, are based on 
requirements in OPNAVINST 5090.1. Those requirements, in turn, were 
developed primarily to comply with federal environmental regulations. 
Efforts to preserve vegetation on the backsides of dunes along the 
shoreline may reduce erosion and thus reduce transport of sediments into 
adjacent surface waters. Collection of spent training materials at the 
conclusion of training activities also may incrementally reduce the 
amounts of contaminants transported into adjacent waters. 

� With respect to water use, the Navy mitigates potential effects by 
avoiding washing causeway pier sections in the ocean and by pumping 
seawater through its OPDS during training instead of using petroleum 
products. OPNAVINST includes guidance on shipboard operations afloat. 
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