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3.2 GEOLOGY AND SOILS

3.2.1 Affected Environment 
3.2.1.1 Introduction 
3.2.1.1.1 Definition  
Topographic characteristics, geologic formations, soil conditions and erosion potential, and seismic and 
faulting conditions, in addition to landslide and liquefaction potential, are discussed in this section. The 
geologic resources of an area consist of its soil and bedrock materials. This includes sediments and rock 
outcroppings in the onshore and nearshore environments. For the purposes of this Environmental Impact 
Statement (EIS), the terms soil and rock refer to unconsolidated and consolidated materials, respectively. 

3.2.1.1.2 Regional Setting 
Silver Strand Training Complex (SSTC) is located in Southern California, a region noted for its intense 
seismic activity. The action area is located on the coastal plain that occupies the western portion of the 
Peninsular Ranges Geomorphic Province. The coastal plain consists of numerous marine and nonmarine 
terraces of sedimentary rocks dissected by stream valleys. Most of the soils within the coastal terraces are 
comprised of sandy loams, clay loams, and clays. At the base of the western mountain slopes, the soils are 
generally well-drained sandy loams or silt loams over decomposed granitic or meta-volcanic rock (Pryde 
1992). 

3.2.1.1.3 Region of Influence 
The Region of Influence for the alternatives addressed in this EIS includes the topography, geology, soils, 
and seismic hazards of SSTC and the southern beaches and nearshore waters of Naval Air Station North 
Island (NASNI). 

3.2.1.2 Terrestrial Geology and Topography 
3.2.1.2.1 Topography 
The topography of the lands around San Diego Bay is characterized by gently sloping ground at an 
average elevation of about 10 feet above mean sea level (msl). Silver Strand peninsula, which lies 
between San Diego Bay and the Pacific Ocean, is generally level, with slopes typically between 1 and 5 
percent. The average elevation of Silver Strand peninsula, including SSTC-North (SSTC-N), is also about 
10 feet above msl, and the elevation rarely exceeds 15 feet above msl (Department of the Navy [DoN] 
1989). 

SSTC-South (SSTC-S) slopes gently from about 35 feet above msl at its northern end to about 10 feet 
above msl at its southern end. Most of SSTC-S lies on a plateau at an elevation of about 30 feet above 
msl, from which the terrain slopes gradually down toward the Pacific Ocean to the west and toward the 
tidelands of San Diego Bay to the east. A few small depressions on SSTC-S form seasonal pools and 
waterfowl habitats during the winter. 

3.2.1.2.2 Geology 
SSTC is underlain by the Quaternary-age Bay Point Formation and surficial deposits of natural beach 
sands and dredge fill soils. The Bay Point Formation is composed of marine, lagoonal, and nonmarine 
sources of poorly consolidated fine- and medium-grained, pale brown, fossiliferous sandstone (United 
States Department of Agriculture [USDA] 1973). Beach deposits are composed of unconsolidated sand 
and silt derived from many sources as a result of longshore drifts and alluvial discharges from major 
stream courses. No artificial fill soils are located on SSTC-S. 
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3.2.1.2.3 Soils 
Soil types on the Silver Strand peninsula vary by location. North Island is mapped as primarily Marina 
Loamy Coarse Sand (USDA 1973). The southeastern portion of North Island abutting the City of 
Coronado is mapped as filled soils. Soils on Breakers Beach and Zuniga Point are mapped as Coastal 
Beach (Table 3.2-1). 

Table 3.2-1: Soils on Silver Strand Training Complex and Portions of Naval Air Station North 
Island

Soil Type Training Areas Soil Characteristics 
Marina Loamy Coarse 
Sand (MIC) 

SSTC-N, SSTC-S Medium grain, with low shrink-swell potential, 2-9 percent 
slope, 0.6-20.0 permeability (inches/hour), depth >5 feet, 
severe erodability potential. Mean annual precipitation 12-14 
inches. Mean annual air temperature 60-62 degrees 
Fahrenheit (°F). 

Huerhuero Loam (HrC) SSTC-S Very fine grain, with high shrink-swell potential, 2-9 percent 
slope, 0.6-2.0 permeability (inches/ hour), depth >5 feet, 
severe erodability potential. Mean annual precipitation 10-12 
inches. Mean annual air temperature 60-62°F. 

Huerhuero Urban (HuC) none 

Coastal Beach (Cr) NASNI (beaches), 
SSTC-N, SSTC-S 

Low shrink-swell potential, severe erodability potential. 
Partially, regularly covered by water. No vegetation. Mean 
annual precipitation 12-14 inches. Mean annual air 
temperature 60-62°F. 

Tidal Flats (Tf) SSTC-N Level, barren, saline soils inundated daily by tidal waters. 
Higher elevations may support sparse salt-tolerant 
vegetation. Texture ranges from very fine sand to clay. High 
shrink-swell potential, severe erodability potential 

Made Lands (Md) none Variable – depends upon source of fill materials 
Source: USDA 1973. 

Soils on the bayside portion of SSTC-N are mostly hydraulic fill (Figure 3.2-1). These soils are composed 
of loose to moderately dense, silty, fine- to medium-grained sand with gravel and shell, and become 
saturated at a depth of about 26 feet below grade (DoN 1992). This fill is underlain by Bay Point 
Formation deposits. 

Soils on the southern bayside portion of SSTC-N consist of Marina Loamy Coarse Sand. These soils are 
very deep, excessively drained, loamy coarse sands to loamy sands that occur on beach ridges. These soils 
have a high infiltration rate, a slow to medium runoff rate, and a severe erosion potential. The topsoil is 
loamy coarse sand to loamy sand, ranging from 6 to 14 inches thick. The subsoil is loamy coarse sand to 
loamy sand 27 to 47 inches thick (USDA 1973). 

Soils on the bayside portion of SSTC-S include Marina Loamy Coarse Sand and Huerhuero Loam (Figure 
3.2-2). These soils have low to medium fertility, a slow permeability rate, a slow to medium runoff rate, 
and a severe erodability potential. The topsoil is sandy loam to loam 5 to 30 inches thick. The subsoil is 
clay, to clay loam, to sandy loam, 45 to 67 inches thick (USDA 1973). 

The oceanside portions of SSTC-N and SSTC-S are mapped as Coastal Beaches, sandy and gravelly areas 
along the open shoreline of the Pacific Ocean. Beach soils sampled on Silver Strand by the U.S. 
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Figure 3.2-1: SSTC-North Soil Composition
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Figure 3.2-2: SSTC-South Soil Composition 
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Army Corps of Engineers (USACE) are a mixture of fine-grained silty sands and well-graded to poorly 
graded medium-grained sands, with a fine grains content of 1 to 5 percent (USACE 2003). Beach soils 
have a high infiltration rate. The rate of water transmission is also high, resulting in low runoff potential. 
These soils are highly erodible. The beaches are exposed to constant sea-action and coastal winds and are, 
therefore, subject to further erosion. The dunes along the oceanside of Silver Strand peninsula are also 
subject to erosion from prevailing coastal winds, surf, storm surge, and military training maneuvers. 

3.2.1.2.4 Geologic Hazards 
The California Geological Survey (CGS) classifies faults as either active or potentially active, according 
to the Alquist-Priolo Special Studies Zone Act of 1972 (California Division of Mines and Geology 
[CDMG] 1990). CGS defines an active fault as a fault that has exhibited surface displacement within the 
Holocene Epoch (the last 11,000 years). A fault that has exhibited surface displacement during the 
Pleistocene Epoch (which began about 1.6 million years ago and ended about 11,000 years ago) is defined 
as potentially active. Earthquake magnitude is measured according to the Richter scale. 

SSTC lies in coastal San Diego County, which is an active seismic region. Major active or potentially 
active faults in the San Diego area include San Jacinto and Elsinore faults located approximately 66 miles 
and 44 miles east of SSTC, respectively; La Nacion Fault, located approximately 7 miles east of SSTC; 
and Rose Canyon Fault, crossing NASNI north of SSTC-N (Figure 3.2-3). Offshore faults include 
Coronado Bank Fault and San Clemente Fault, located approximately 12 and 41 miles to the west in the 
Pacific Ocean, respectively. 

There is also a north-trending pattern of secondary faults, including (from north to south) the Spanish 
Bight, Coronado, and Silver Strand Faults. These secondary faults are considered to be splays of the Rose 
Canyon Fault. Rose Canyon Fault is considered to be active by the CDMG, and could produce a 
maximum credible earthquake of 7.0 on the Richter Scale. 

The seismic hazards most likely to be detrimental to SSTC are ground shaking and liquefaction resulting 
from a large earthquake generated on a major regional or locally active fault. Liquefaction is defined as 
the transformation of soils from a solid to a liquid state during ground shaking. Liquefaction generally 
requires loose, unconsolidated silts or sands at or near the groundwater table. Liquefaction can result in 
differential settlement of structures, damaged foundations, and downed utility lines. Portions of SSTC are 
located on hydraulic fill or sand, so the project area is highly susceptible to liquefaction and settlement 
from ground shaking during an earthquake. A major earthquake on a local fault could render SSTC 
unsuitable for training until liquefaction abates. 

The threat of flooding by tsunami is a potential hazard because of the proximity of SSTC to the ocean. 
Tsunamis are long, shallow, high-velocity ocean waves that are typically generated by seismic activity. 
Historically, the highest recorded tsunami in San Diego County was 4.6 feet, following the 1960 Chilean 
earthquake (DoN 1992). An earthquake along San Clemente Fault, which shows evidence of vertical 
separation parallel to the coastline, could generate a tsunami along the California coast (Inman and 
Nordstrom 1973). Associated currents could be strong enough to damage structures in the water or along 
the coastline. 

Seiches are surges of liquids in confined bodies of liquid, such as reservoirs or tanks. They can be caused 
by ground shaking during an earthquake. Such events may inundate shorelines and possibly cause some 
flooding. A review of relevant literature indicates that San Diego Bay is not prone to seiches. 

Landslides typically occur on steep slopes in soils with high shrink-swell characteristics, such as clays. 
Because SSTC is relatively flat, with no major slopes, and the soils are well-drained loamy sands, 
landslides are not a potential hazard. 
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Figure 3.2-3: Local and Regional Faults in Project Vicinity 
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3.2.1.3 Marine Geology 
3.2.1.3.1 San Diego Bay 
Historically, the San Diego Bay floor and margins were characterized by sand, silt, clay, mud (silt and 
clay less than 62 microns in diameter), and mudstone. Sands were most common at the mouth and along 
the western margins of San Diego Bay, while finer mud deposits characterized the eastern margins and 
southern extremity of San Diego Bay (Peeling 1975). According to studies in 1980 by San Diego Gas & 
Electric Company, the thickness of San Diego Bay floor muds averages 0 to 8 feet. The mud sits upon 
layers of sand and sandy-silt, which rest on older semiconsolidated sediments. The diversion of the San 
Diego River and the damming of the Sweetwater and Otay Rivers have reduced natural sedimentation 
sources into San Diego Bay. 

Without human intervention, San Diego Bay may have eventually (in geologic time) filled up with 
sediment delivered by the San Diego, Otay, and Sweetwater Rivers. The northward drift of beach sand 
that connected Coronado Island with the mainland, and Coronado and North Islands together, eventually 
could have blocked or nearly blocked the harbor entrance. Breakwaters, channel maintenance, and tidal 
action prevent this process from occurring (Norris and Webb 1990). 

During the century prior to the 1960s, the annual dredging rate averaged 4.3 to 6.1 million cubic yards, 
which is 3 to 6 times the former (background) yearly sediment input. This annual dredging rate was 
roughly 17 to 34 times the current yearly sediment input to San Diego Bay. The severely reduced 
sediment input is further confirmed by the unusually low volume of maintenance dredging conducted in 
interior channel areas (Smith 1976). As a result of all the above, sediment composition and distribution 
are highly altered from their historical conditions.  

3.2.1.3.2 Pacific Ocean 
The marine portions of SSTC are located in Silver Strand Littoral Cell (SSLC). A littoral cell is a coastal 
compartment that contains a complete cycle of littoral (beach) sedimentation, including sources, transport 
pathways, and sinks. SSLC extends south along the coast from Point Loma in the United States to the 
southern end of Playas de Tijuana in Baja California Sur, Mexico. The Tijuana River Delta is a major 
shoreline feature within SSLC. 

SSLC has been the subject of many shoreline studies since the early 1960s. Many recent reports were 
produced by USACE as part of the Coast of California Storm and Tidal Wave Study (Inman et al. 1986; 
USACE 1985, 1987). These studies reveal that the advance and retreat of the shoreline have varied 
greatly over the last several decades, primarily as a result of beach nourishment projects and wave 
erosion.  

In the past, the large volume of sediment discharge from the Tijuana River ensured a continuing supply of 
sand and sediment entering SSTC from the south. The damming of the Tijuana River has decreased its 
sediment load by an estimated 70 percent, however, and beaches in Imperial Beach and Coronado are 
experiencing rapid erosion. Erosion is most noticeable to the south of Coronado, at Imperial Beach and 
Playas de Tijuana. Historical surveys and photographs reveal average annual erosion rates of about 3 feet 
per year (USACE 2003). The sand movement along the shoreline is predominantly toward the north, with 
occasional reversals. The primary sink for beach sands is a shoal off Zuniga Jetty at the entrance to 
San Diego Bay. 

SSTC ocean shores are characterized by sand beaches, wave-cut rocky platforms, and gravel beaches. 
Along SSTC-S, soft-bottom habitat characterizes the ocean floor, with a short stretch of cobble bed at a 
depth of about 55 feet. Coarse shell debris was observed along the alignment of South Bay Ocean Outfall 
from about 50 to 80 feet deep, with finer sediments inshore and offshore. A study area one mile to the 
north and parallel to this outfall alignment indicated substantially more low-relief rocks, boulders, and 
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cobbles from approximately 48 feet out to about 90 feet in depth (U.S. International Boundary Waters 
Commission 1998). 

The sea floor within the region consists of soft sand and mud, hard-shale bedrock, and cobble/ 
boulder fields, with finer-grain clays more common in deeper water and sandy sediments along the 
shoreline. Hard substrate is found along the shoreline at shallow and deep rock reefs, while 
cobble/boulder habitats are most common near the mouths of rivers and streams. Centaur Associates 
(1984) found that, except in some submarine canyons, the regional sea floor habitats generally consist of 
mud (silts and clays) in water depths of 300 feet or more. 

3.2.2 Current Mitigation Measures 
The Navy has implemented measures to mitigate the effects of its training activities on soils: 

� Sand (of a quality that is appropriate for nesting California least terns) is periodically replenished 
on Delta beaches when available. 

� Vegetation on the back dunes of SSTC beaches is maintained to reduce water and wind erosion. 

� In inland SSTC-S areas, vehicles are restricted to existing roads to minimize the loss of 
vegetation. 

In addition, the Naval Base Coronado (NBC) Integrated Natural Resources Management Plan (INRMP) 
includes strategies to minimize erosion on SSTC, and the Navy works to implement these strategies. 

3.2.3 Environmental Consequences 
This resource section focuses on groups of activities that could accelerate soil erosion or loss of 
sediments. Geologic hazards, such as earthquakes, liquefaction, and tsunamis will affect all training 
activities if the event reaches sufficient magnitude. Soil erosion is a natural process occurring on all land. 
Erosion processes include sheet and rill erosion, gullying, and wind erosion. Accelerated soil erosion is 
defined as a net loss of soil due to land use. 

Similar types of activities are grouped together (aggregated) for ease of analysis. Types of activities that 
could affect soils and sediments include intense or extensive foot traffic on sandy beaches, beach landings 
of large motorized vessels, large beach camps, and substantial soil (e.g., by bulldozer) or sediment (e.g., 
by driving piles) displacement. Activities without the potential to affect soils or sediments are air, ground, 
surface, and mid-column water activities, including 2-4, 6, 8, 9, 13-16, 18, 21, 23, 35, 44, 49, 54, 55, 63, 
66, 70, 78, and N1, N4-N7 (Tables 2-1 and 2-2). Other activities without the potential to affect soils or 
sediments are anchoring (Activity 1, Table 2-1), dispersed or small-footprint foot traffic, or foot traffic on 
hard surfaces (16, 17, 19, 30, 36, 47, 57-64, 67, 72, and 73 [Table 2-1]), small beach camps (Activity 74, 
Table 2-1), beach landings by small boats (20, 22, 24, 29, 33, 34, 56 [Table 2-1]), and land training 
activities that do not disturb surface soils (Activities 31 and 65, Table 2-1). 

3.2.3.1 Approach to Analysis 
Potential geologic and soil impacts are limited to elements of current and proposed activities that could 
affect onshore and bay/ocean bottom sediments or that could be affected by geologic hazards. Aircraft 
activities are not expected to affect geology or soils. Potential bay/ocean sediment contamination issues 
are addressed in the Water Resources impact analysis (Section 3.5). 

Impacts associated with geology and soils can be direct or indirect. Direct impacts result from physical 
soil disturbances or topographic alterations, while indirect impacts include risks to individuals and 
facilities from geologic hazards. Factors considered in determining whether an impact would be 
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significant or substantial include the potential for substantial change in soil stability and physical effects 
on ocean bottom sediments and natural ocean processes (e.g., sedimentation and currents). 

Because the rainy season in San Diego is relatively short and the incidence of heavy rainfall events is 
relatively low, wind erosion is expected to account for a large portion of the overall soil transport. The 
extent of direct land use effects on soil erosion depends on the nature, frequency, and duration of the 
activity, and on the topography of the training area, the soil type, and prevailing meteorological 
conditions (e.g., surface wind speeds and seasonal rainfall patterns): 

� Longer training activities result in more soil disturbance than shorter activities, 
� Areas frequently disturbed are more prone to erosion than areas seldom disturbed, 
� Sloped areas have higher erosion rates than level areas, 
� Finer soils are affected more by disturbance than coarser soils,  
� Erosion from surface flows of rain storm runoff occurs mostly from October to April, and  

� The intensity of wind erosion of soils is related to wind speed, with noticeable entrainment of 
loose alluvial soils beginning at wind speeds of about 12 miles per hour. 

Currently available methods and information are insufficient to fully quantify these effects; however, a 
qualitative analysis of training impacts on the soils of the training areas is provided. 

3.2.3.2 No Action Alternative 

3.2.3.2.1 Inland Activities 
Training activities under the No Action Alternative may alter erosion rates in upland areas by disturbing 
surface soils. Foot and vehicle travel on unpaved surfaces increase wind and water erosion of soils by 
reducing vegetative cover and breaking up the soil crust. The excavating, grading, and trenching of 
unpaved surfaces is an intentional disturbance and redistribution of these inland soils.  

Under the No Action Alternative, 24 separate training activities will take place in the inland portions of 
SSTC-S (4, 16, 25, 26, 28-31, 47, 58-66, 69, 71-74, and 77 [Table 2-1]). On inland portions of SSTC-S, 
vehicles are restricted to existing roads, so they do not disturb soils. Because the site has low relief, is 
well vegetated, and dispersed, low-intensity training activities do not affect surface soils. Six activities 
could affect soils (25, 26, 68, 69, 71, and 77 [Table 2-1]). 

The most intense use of SSTC-S Inland, in terms of effects on soils, is the Field Training Exercises 
(FTXs), which include large, multiday camps. This intensive use (roughly about one exercise per week) 
results in unavoidable surface disturbance and damage to or loss of vegetation. Past exercises have 
resulted in the loss of vegetative cover over several acres. Depending upon their timing, relative to 
seasonal conditions such as summer drought (when plant growth is minimal) and winter rain storms, these 
soil disturbances and surface hydrology alterations could accelerate natural erosion processes. However, 
the topography of the site,with low areas landward of a barrier of beach dunes along the western fence 
line, serves to contain eroded soils on-site. Thus, off-site transport of soils is expected to be negligible. 
Long-term use of the uplands on SSTC-S for overnight camps would not cause soils to be transported 
from the higher elevations of the site to the lower elevations because the area is relatively flat and 
vegetation on the site would retain the soils. 

3.2.3.2.2 Beach Activities 
Training activities at SSTC affect beach sands by disturbing their surfaces and increasing their erosion 
potential. Some logistics activities alter surface contours directly or involve the use of special equipment 
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(e.g., bulldozer) that has enhanced potential for disturbance. The discussion below focuses on these 
aspects of training. 

Foot and Vehicle Traffic 
Training activities under the No Action Alternative may affect beaches directly by disturbing the surface 
of the ground, as discussed above for upland areas. Training activities that generate extensive foot traffic 
on beaches include 17, 25, 26, 32, 68, 69, 71, 72, 73, and 77 (Table 2-1). Together, these 10 SSTC 
training activities generate an estimated 1,350,000 person-hours of foot travel on SSTC beaches. 
Approximately 80 percent of this activity occurs on SSTC-S Inland, with about 13 percent occurring on 
SSTC-N and seven percent occurring on SSTC-S. Of the activities listed, only Hell Week activities may 
occur on Breakers Beach at NASNI. 

The use of wheeled vehicles on beaches, especially on the wet lower portion of the beach, has no long-
term effect on beach sands. Tracked heavy equipment and vehicles, such as the bulldozers used in several 
of the Logistics Over the Shore (Navy Tactical Task [NTA] 4.5.6) activities, have a larger footprint than 
wheeled vehicles. On soft ground, they compact the surface when traveling in a straight line, but create 
ruts and loose soil when turning. Bulldozers may be used for beach preparation, including construction of 
temporary sand ramps and beach access roads. They also drag and secure beach termini of logistics 
systems (e.g., Beach Interface Unit [BIU] of Amphibious Bulk-Liquid Transfer System [ABLTS], Beach 
Termination Unit [BTU] of the Offshore Petroleum Discharge System [OPDS]). Where training activities 
require natural beach contours to be altered, they are restored using bulldozers, to the extent practical, at 
the conclusion of the activity. Thus, training units ensure that heavy equipment use on SSTC beaches has 
no long-term effect on beach sands. 

Bulk Liquid Transfers 
Under the No Action Alternative, the Navy will conduct up to 14 simulated bulk-fuel transfers (Activities 
38, 39, and 50 [Table 2-1]). During such training exercises, seawater pumped through the transfer line 
onto the beach must be returned to the sea. Training units use a return hose to ensure that seawater 
discharges do not affect beach soils.  

3.2.3.2.3 Water Activities 
Existing training activities in nearshore and surf zone areas, as well as those on the wet portion of the 
beach, have continuing effects on bottom sediments and beach sands. Bottom sediments in the surf zone 
(or in shallow waters on the bayside) are stirred up by turbulence from the propellers of small, powered 
watercraft. Fine sediments are suspended in the water column more frequently, and for longer durations, 
than under natural conditions. Larger watercraft, such as Landing Craft Units (LCUs), may stir up large 
amounts of sand and sediment. Maneuvering and positioning powered pontoons and barges in shallow 
water also stirs up bottom sediments. Construction training in the San Diego Bay and ocean occurs in 
Causeway Pier Insertion/Extraction, Elevated Causeway (ELCAS), and OPDS training exercises. These 
exercises occur 19 times per year under baseline conditions. Ocean floor construction disturbs bottom 
sediments. 

The amount of sediment disturbed may be insignificant for an individual activity; however, the aggregate 
effect of these periodic disturbances could be to accelerate the erosion of beach sands and enhance 
longshore transport of nearshore bottom sediments along the training beaches. By increasing the 
frequency of sediment disturbance and the length of time the sediments remain suspended in the water 
column, training activities in very shallow water could enhance the lateral transport of sediments to the 
north in the relatively strong longshore current along Silver Strand.  
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Under baseline conditions, approximately 10,000 small boats and amphibious vehicles and vessels per 
year land on SSTC beaches (Appendix C). Beach landings temporarily result in loss of beach sand and 
sediments. Ocean sediment transport, however, will deposit new sediment in areas disturbed by beach 
landings. These training activities have no long-term or widespread effects on bottom topography or 
sediment quality. 

Underwater detonations of up to 20 pounds Net Explosive Weight (NEW) may occur on the ocean floor 
in conjunction with training activities. An estimated 147 bottom-laid or near-bottom underwater 
detonations per year occur in the waters off SSTC, which may result in a crater. 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). These detonations at or near the bottom surface would 
temporarily disturb about (214*78.5 =) 16,799.5 square feet of bottom surface, or about 0.39 acre. These 
detonations create shallow craters and resuspend bottom sediments into the water column. Craters fill in 
over time, with sediments settling out of the water column or transported laterally by currents. Based on 
worst-case assumptions on the sizes of craters left by these detonations, the effects of these detonations 
are negligible.  

3.2.3.3 Alternative 1 (Preferred Alternative) 
3.2.3.3.1 Inland Activities 
Under Alternative 1, approximately 25 types of training would occur on the inland portions of SSTC-S. 
Training activities under Alternative 1 would have similar effects to those described for the No Action 
Alternative in Section 3.2.3.2.1. Under Alternative 1, six training activities would be a concern for soil 
impacts. The most intense use of SSTC-S Inland would be FTXs, as under the No Action Alternative. For 
the reasons discussed above and under the conditions described above for the No Action Alternative, 
these activities could accelerate natural erosion processes. The topography of the site, however, with low 
areas landward of a barrier of beach dunes along the western fence line, serves to contain eroded soils on-
site. Thus, off-site transport of soils is expected to be negligible. Long-term use of the uplands on SSTC-S 
for overnight camps would not cause soils to be transported from the higher elevations of the site to the 
lower elevations because the area is relatively flat and vegetation surrounding the site would retain the 
soils. 

3.2.3.3.2 Beach Activities 
Training activities at SSTC would affect beach sands and sediments by disturbing their surfaces and 
increasing their erosion potential. Some logistics activities would alter surface contours directly or 
involve the use of special equipment (e.g., bulldozer) that has enhanced potential for disturbance. The 
discussion below focuses on these aspects of training. 

Foot and Vehicle Traffic 
Training activities under Alternative 1 could affect beaches directly by disturbing the surface of the 
ground, as discussed above for upland areas. Training activities that could generate extensive foot traffic 
on beaches include 17, 25, 26, 32, 68, 69, 71, 72, 73, 77, N8, and N10 (Table 2-1 and Table 2-2). These 
12 SSTC training activities could generate an estimated 1,390,000 person-hours of foot travel on SSTC 
beaches. Approximately 77 percent of this activity would occur on SSTC-S Inland, about 13 percent 
would occur on SSTC-N, and about 10 percent would occur on SSTC-S. Of the activities listed above, 
only Hell Week activities could occur on Breakers Beach at NASNI. 

The use of wheeled vehicles on beaches, especially on the wet lower portion of the beach, would have no 
long-term effect on beach sands. Tracked heavy equipment and vehicles, such as the bulldozers used in 
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several of the Logistics Over-the-Shore (NTA 4.5.6) activities, have a larger footprint than wheeled 
vehicles. On soft ground, they compact the surface when traveling in a straight line, but create ruts and 
loose soil when turning. Bulldozers would be used for beach preparation, including construction of 
temporary sand ramps and beach access roads. They also would drag and secure beach termini of logistics 
systems (e.g., BIU of ABLTS and BTU of the OPDS). Where training activities require natural beach 
contours to be altered, they would be restored using bulldozers, to the extent practical, at the conclusion 
of the activity. Thus, training units would ensure that heavy equipment use on SSTC beaches would have 
no long-term effect on beach sands. 

Bulk Liquid Transfers 
Under Alternative 1, the Navy would conduct up to 15 simulated bulk-fuel transfers (Activities 38, 39, 
and 50 [Table 2-1]). During such training exercises, seawater pumped through the transfer line onto the 
beach must be returned to the sea. Standard practice for training units is to use a return hose so that the 
seawater discharges would not affect beach soils. During bulk-liquid transfer activities, transfer lines on 
the beach could be buried to secure them, which could disturb some beach soils. 

3.2.3.3.3 Water Activities 
Under Alternative 1, the increase in disturbance of surf zone beach sediments would be roughly 
proportional to the increase in landings of large amphibious vessels and vehicles, which would increase 
by about 72 percent. Underwater construction training exercises would increase 16 percent from baseline 
conditions. Other natural and manmade sources of disturbance along the Silver Strand would continue to 
affect beach sediments. Beach replenishment by the federal government would continue to be necessary 
for long-term maintenance of the sandy beaches, even without the increase in training activities under 
Alternative 1. 

Under Alternative 1, over 13,100 small boats, amphibious vehicles and vessels per year could land on 
SSTC beaches. Beach landings would temporarily result in loss of beach sediments. But, ocean sediment 
transport would deposit new sediment in areas disturbed by beach landings. These training activities 
would have no long-term or widespread effects on bottom topography or sediment quality. 

Under Alternative 1, the Expeditionary Fighting Vehicle (EFV) would replace the Amphibious Assault 
Vehicle (AAV). The EFV is 50 percent (10 tons) heavier than the AAV, but also is slightly longer and 
wider. The bearing weight of the EFV’s tracks on the ground thus would be slightly greater than that of 
the AAV. The typical speed of the EFV during training exercises would be the same as the AAV. Up to 
six EFVs would participate in up to 18 Amphibious Raids (Activity 25, Table 2-1) per year. Based on this 
level of activity and the total distances anticipated to be traversed by the EFVs, the introduction of this 
new weapons platform would not affect soils or erosion potential. 

Underwater detonations of up to 29 pounds NEW may occur on the ocean floor in conjunction with 
training activities. An estimated 297 bottom-laid or near-bottom underwater detonations per year would 
occur in the waters off SSTC. These detonations would resuspend bottom sediments into the water 
column. Depending upon the sizes of the explosives charges and their locations in the water column, these 
detonations 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). These detonations could 
disturb up to (78.5*297 =) 23,314.5 square feet of bottom surface, or about 0.55 acre would be 
temporarily disturbed. Craters fill in over time, however, with sediments settling out of the water column 
or transported laterally by currents. Based on worst-case assumptions on the sizes of craters left by these 
detonations, the effects of these detonations would be negligible. 
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3.2.3.4 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 use, regardless of time of year. Under Alternative 2, foot and 
vehicle traffic would be more dispersed than under Alternative 1. Areas supporting sensitive biological 
resources would experience more disturbance than under the No Action Alternative or Alternative 1. 
These effects are addressed under Terrestrial Biological Resources (Section 3.11) and Birds (Section 
3.12). In addition to surface soil disturbance, foot and vehicle traffic could compact surface soils, 
resulting in less infiltration and more runoff of rainfall. 

3.2.4 Proposed Mitigation Measures 
Current best management practices, in place to mitigate the effects of training activities on soils, would 
continue to be implemented at SSTC. 

3.2.5 Unavoidable Adverse Environmental Effects 
There are no unavoidable adverse effects on geology and soils as a result of implementation of any of the 
alternatives. 

3.2.6 Summary of Effects  
Table 3.2-2 summarizes the effects and mitigation measures for the No Action Alternative, Alternative 1, 
and Alternative 2. 

Table 3.2-2: Summary of Effects 

Alternative Effect 

No Action 
Alternative 

� Only previously disturbed land areas are affected. Soil disturbances are minor and affect 
only portions of the area. 

� Sandy beaches are disturbed; however, the impacts are temporary. 
� Ocean bottom sediments are disturbed by underwater detonations, but the areas affected 

are small. 

Alternative 1  

� Proposed training activities would be comparable in type to existing activities, but the level 
of activity of some activities would increase. The level of disturbance of beach and inland 
surfaces would incrementally increase the potential for soil erosion, but would still be 
minor and affect only portions of the area.  

� Underwater detonations would affect a larger area of bottom sediments than under the No 
Action Alternative, but the area affected would be small. 

Alternative 2  � With regard to soils and sediments, the effects of this alternative would be similar to those 
described for Alternative 1. Overall, the effects of Alternative 2 would be more widely 
dispersed and training areas formerly avoided would experience a slightly increased level 
of use over Alternative 1. 

Mitigation 
Measures 

� Currently, sand (of a quality that is appropriate for nesting California least terns) is 
periodically replenished on Delta beaches when available, vegetation on the back dunes of 
SSTC beaches is maintained to reduce water and wind erosion, and in inland SSTC-S 
areas, vehicles are restricted to existing roads to minimize the loss of vegetation. 

� Currently, disturbed areas of beach are restored as needed with bulldozers. 
� The NBC INRMP includes strategies to minimize erosion on SSTC and the Navy works to 

implement these strategies. 
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