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5.5 GEOLOGY/SOILS 
 
This section describes existing environmental conditions related to geology and soils in the 
project area, including W-19, the disposal site, and beach placement sites proposed as part of 
W-19 wetlands maintenance. The section also summarizes pertinent policies and regulations, and 
evaluates the impacts associated with implementation of the proposed project. 
 
Information in this section is largely derived from the Preliminary Geotechnical Report for the 
San Dieguito Lagoon Restoration (Geocon 2011), the Additional Geotechnical Studies for the 
San Dieguito Lagoon Restoration (Geocon 2012), the Sediment Disposal Study (Appendix C) 
and the W-19 Fluvial and Tidal Hydraulic, Sedimentation, Water Quality and Sea Level Rise 
Modeling Studies (Appendix D). 
 
5.5.1 EXISTING CONDITIONS 
 
Regulatory Setting 
 
A full description of the regulatory setting for this document can be found in Appendix E. The 
following laws, regulations, policies, and plans are applicable to this resource area: 
 

• U.S. Geological Survey Landslide Hazard Program 
• Alquist-Priolo Earthquake Fault Zoning Act 
• Building Codes 
• Construction General Permit 
• Seismic Hazards Mapping Act of 1990 

 
Geologic Setting 
 
The project area, disposal site, and maintenance beach placement sites are located in the coastal 
plain and the western foothill slopes of the Peninsular Ranges geomorphic province. The 
geologic reference map indicates that the project site and disposal site are generally underlain by 
young alluvial floodplain deposits (Qya), and that these Holocene and late Pleistocene young 
alluvial floodplain deposits typically consist of poorly consolidated, poorly sorted, permeable 
sands and silts (Kennedy and Tan 2008). 
 
Regional soils information, as described in the Sediment Disposal Study (Appendix C), indicates 
that soils at the project site are primarily Tujunga Sand with Grangeville Fine Sandy Loam, a 
combination consistent with soils formed in alluvium weathered from granitic sources. Tujunga 
Sand and Grangeville Fine Sandy Loam are typically found in alluvial fans and floodplains with 
slopes between 0 and 9 percent. 
 
The general topography of the W-19 site consists of flat and gentle sloping terrains. The surface 
elevation of the site generally ranges between 5 and 15 feet NGVD. Man-made features that alter 
the generally flat topography of the lagoon in the project area include the existing utility corridor. 
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The disposal site is at higher elevations than the W-19 site as it is located to the south where the 
terrain slopes up toward the hilltops above. Portions of the site used for disposal (DS-36) are 
elevated relative to the surrounding terrain due to the previous placement of material and are 
relatively flat with no substantial geologic features or slopes. The southernmost portion of the 
disposal site is currently undisturbed and has more varied terrain, rising up to the south to meet 
the steep foothills. Elevations in the southern portion of the disposal site range from 
approximately 130 to 140 feet across the majority of the area with a steeper slope in a small 
southeastern corner extending up to approximately 165 feet. The disposal site and nearby 
portions of the haul routes are underlain by marine terrace deposits and alluvial fill. 
 
The topography of the beaches proposed for material placement is dynamic, but generally 
characterized by sand overlying Marine Beach Deposits (Qmb). 
 
Subsurface Testing 
 
On July 8, 2011, a total of eight geotechnical borings were conducted on the W-19 site to depths 
between 1 foot and 20 feet below the existing grade. Groundwater was encountered in all 
borings, at depths between 7 and 9.5 feet below the existing grade. All borings contained alluvial 
deposits consisting of very soft to soft sandy silt (Unified Soil Classification System [USCS] 
Classification ML). Loose to medium dense silty sand (USCS Classification SM) was also 
encountered within the upper 2 to 4 feet in six of the borings. Occasional gravel and pockets of 
clayey sand (USCS Classification SC) were encountered at varying depths. Due to the highly 
variable fines content of the soils in the area, excavated soils are not anticipated to be suitable for 
use as structural backfill. However, the material would generally be usable in berms, 
embankments, and other non-structure fill uses. No substantial levels of pollutants or hazardous 
wastes were found in the boring samples. Detailed results of these borings can be found in the 
Preliminary Geotechnical Report (Geocon 2011). 
 
Between October 30 and November 2, 2012, six additional borings were conducted and three 
groundwater monitoring wells were placed within W-19, as detailed in the additional 
Geotechnical Studies (Geocon 2012). The borings were drilled to a maximum depth of 41.5 feet, 
and the groundwater monitor wells were drilled to a depth of 20 feet. All borings again contained 
alluvium, consisting of very loose to dense silty sand to poorly graded sand (USCS Classification 
SP) and fine to medium sand to poorly graded sand (USCS Classification SP-SM), as well as 
very soft to firm sandy silt. Groundwater was encountered in all borings at depths between 7 and 
10 feet below the existing grade. 
 
Faulting and Seismicity 
 
The southern California region is a seismically active area with a large number of known faults 
traversing the region. Neither the W-19 site nor the disposal site is located within an Alquist-
Priolo Earthquake Study Zone as established by the State Geologist, and no active faults have 
been discovered within or near the site. The site is located approximately 4 miles east of the 
Newport-Inglewood-Rose Canyon fault zone (Oceanside section) (Geocon 2011). 
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Liquefaction and Lateral Spreading 
 
Liquefaction is a seismic hazard in which loose, saturated soils located beneath the groundwater 
table lose strength during strong ground motions. The geotechnical investigation (Geocon 2011) 
for the project indicates that the W-19 project site is vulnerable to liquefaction due to the soil 
characteristics and water table level. The potential for liquefaction at the site is considered 
moderately high, and there is a potential for surface settlement and slope movement. 
Additionally, there is the potential for lateral spreading in liquefiable areas adjacent to slopes 
(such as river channels or large bodies of water). The potential for lateral spreading in the project 
area is considered moderate, due to the presence of liquefiable materials and a relatively shallow 
groundwater table. 
 
Erosion 
 
As described in the Preliminary Geotechnical Report, slope erosion in the project area consists 
primarily of minor rilling of fill and cut slopes in cohesionless soils. There are features within the 
project area, including berms and/or flow channel slopes, with a high erosion potential. Bridge 
abutments within the project area are armored, and the channel cross section at El Camino Real 
Bridge has an armored layer covered by sediment deposits. At present, the utility corridor 
bisecting the project site is not armored or protected with other erosion control measures. Based 
on modeling, unprotected areas of the riverbed in the areas north of the W-19 site are susceptible 
to substantial scour in some locations under existing conditions. Substantial bifurcation just 
downstream of the utility corridor is also predicted after 100-year series simulation of storm 
events under the existing condition. This means that flows associated with a 100-year storm 
event under current conditions would likely result in the river channel branching or forking into 
multiple smaller channels with the main river channel migrating northward and eroding behind 
the SCE extended bank armoring. There is also erosion upstream of the utility corridor 
(Appendix D). 
 
The disposal site is also subject to erosion, including minor rilling of the slopes at the southern 
end of the disposal site. In general, the vegetated and undisturbed soils of the disposal site are 
mostly stable and do not experience substantial erosion. The portion of the area used as a 
disposal site (DS-36) for the SCE restoration project has been terraced and continues to be 
intermittently used by SCE, followed by soil stabilization activities to help reduce the potential 
for both wind and water erosion. 
 
5.5.2 IMPACT THRESHOLDS 
 
A significant impact would occur if implementation of the proposed project would: 
 

A. Expose people or structures (including infrastructure) to geologic hazards such as 
earthquakes, landslides, mudslides, ground failure, or similar hazards; 

B. Result in a substantial increase in wind or water erosion of soils, either on or off the site; 
or 
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C. Be located on a geologic unit or soil that is unstable or that would become unstable as a 
result of the project, and potentially result in on- or offsite landslide, lateral spreading, 
subsidence, liquefaction or collapse. 

The CEQA impact thresholds for geology and soils are those recommended by the City of San 
Diego Development Services Department. 
 
5.5.3 IMPACT ANALYSIS 
 
W-19 Restoration 
 
Restoration activities within the lagoon would require the excavation and removal of 
approximately 1.1 mcy of material. The extent of grading and other ground disturbance within 
the W-19 site can be seen in Figure 3-4, Limits of Disturbance. The currently designed side 
slopes vary from a maximum cut slope ratio of 2:1 (horizontal to vertical) and a maximum fill 
slope ratio of 3:1. The two berms would be planted with a mix of transitional and upland habitat 
that would aid in the stabilization of the exposed soils. The elevation of the top of the salt marsh 
berm would be 20 feet NGVD and the elevation of the top of the brackish marsh berm would be 
22 feet NGVD. The elevation of the existing surface currently ranges from 8 to 12 feet NGVD. 
Transitional areas would have gentle slopes and utilize a drought-resistant native plant palette to 
provide vegetative cover. 
 
Geologic Hazards 
 
The project area is located within the seismically active southern California region and is subject 
to strong seismic ground shaking. However, the project would not increase the potential for 
seismic activity to occur on or near the project site. Fault rupture on the project site is not 
considered likely as there are no known active faults that traverse the site. Furthermore, built 
structures that involve or accommodate public use are not proposed as part of the project. The 
project could include the replacement and consolidation of the existing onsite overhead electrical 
transmission lines located within the utility corridor that transects the site from north to south. 
Current utility poles would be removed and new foundations and poles would be installed within 
the corridor or in an expanded area on the west side of the corridor. New utility poles would be 
installed per applicable design and engineering standards as required by SDG&E that protect 
against damage from seismic activity. Elevation changes to the utility corridor would not be 
required. Additionally, public access is not allowed within the utility corridor. 
 
The proposed trail paralleling El Camino Real would accommodate public access. Generally, 
ground disturbance associated with trail construction would include some amount of vegetation 
clearing, grading, and/or fill with earth and DG to prepare a relatively flat trail surface. Steep 
slopes or major surface modifications would not be required or created as part of the trail 
installation and the provision of the trail for public use would not create increased exposure of 
people to geologic hazards. Additional structures that would increase the risks to or create 
additional exposure of people or structures associated with seismic ground shaking or other 
geologic hazards would not be constructed. Thus, direct or indirect geologic hazards to people 
or structures as a result of lagoon restoration would be less than significant (Criterion A). 
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Earthwork within the W-19 site would modify elevations to create designed inundation 
frequencies, habitat types, and channels. The site is generally flat with areas of man-made raised 
elevations such as the berm and utility corridor. Berms and open water flow channel slopes 
constructed as a part of the proposed project would be designed for safety under multiple 
conditions, including long-term seepage, rapid drawdown, and earthquake. In general, a slope of 
3:1 or flatter would be considered acceptable from a geologic hazard perspective (Geocon 2011). 
The typical conditions that create geologic hazards from fault rupture, landslides, or other ground 
failure do not occur within the project area and the undeveloped lagoon basins are generally not 
highly susceptible to geologic hazards associated with slope or soil instability due to the flat and 
relatively level terrain. Because the removal and or placement of material from the generally flat 
project site would not occur in locations that provide stability for other natural features, such as 
slopes or hillsides, the removal of materials for restoration and ongoing maintenance purposes 
would not create increased slope instability that could cause landslides or mudslides, ground 
failure, or other adverse geologic hazards. Thus, lagoon restoration activities would not 
increase risks to or create additional exposure of people or structures associated with 
geologic hazards, and impacts would be less than significant (Criterion A). 
 
Erosion 
 
Groundwork, including sediment removal, would largely be confined to the interior of the project 
site particularly within channel areas. Therefore, the exposure to and potential for wind erosion is 
limited because of the generally damp soil conditions. As described in Section 5.4, Water 
Quality, the project would be required to comply with applicable permit regulations (e.g., 
Municipal Permit, Construction General Permit) to minimize temporary onsite or offsite erosion 
during construction activities. The Construction General Permit, Order 2009-0009-DWQ, 
requires the development of a project SWPPP that identifies BMPs that would be used to 
minimize erosion during construction. Manufactured slopes would be planted and maintained to 
reduce erosion. Slope irrigation would be limited to the amount required to support vegetation 
cover (PDF-1). Until adequate erosion-control vegetation is established, jute mesh or other 
treatments could be used to minimize soil transport by runoff (PDF-2). Minor bank erosion 
(primarily caused by rainfall) would likely be captured within interior tributaries of the lagoon 
and this, along with short-term sloughing and rounding of underwater contours, would be part of 
the naturalizing process as the lagoon’s affected areas respond and regain a natural appearance 
following construction. The potential for long-term water erosion would be minimal as 
vegetation reestablishes throughout the project site and erosion impacts would be less than 
significant (Criterion B). 
 
Access roads and staging areas located within W-19 and to/from the disposal site and 
construction access points would generally be located on drier upland areas where ground 
surface disturbance would be more likely to result in erosion. As a part of the permitting  
process, BMPs specific to the condition of each area would be developed. Erosion- and 
sediment-control BMPs as specified by the SWPPP and other permit requirements, such as fiber 
rolls, silt fences, gravel bag barriers, hydraulic mulch, soil binders, and stabilized access roads 
and construction entrances, would also be implemented during construction activities to 
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minimize sediment disturbance and erosion potential. Erosion impacts would be less than 
significant (Criterion B). 

Modifications of existing channel hydrology throughout the project site would have the potential 
for increased velocity that could cause erosion both within the W-19 site or at locations 
downstream. Preliminary modeling shows implementation of the project would have the 
potential for erosion, similar to that under existing conditions, both east and west of the armored 
section of the El Camino Real Bridge in 25-, 50- and 100-year storms. Local velocities would 
also slightly increase near the El Camino Real Bridge (Appendix D). Similar to existing 
conditions, this erosion could lead to undercutting of the armoring of the bridge from both the 
upstream and downstream ends. The ongoing potential for erosion at the El Camino Real Bridge 
would be addressed through the design of the new bridge structure as proposed by the City of 
San Diego. Because the project would result in comparable conditions to the existing conditions, 
future erosion potential at the bridge undercrossings would not be increased. Additionally, 
modeling shows that project implementation would not substantially exacerbate the potential for 
scour of the utilities that cross under the river, and erosion patterns at the utility corridor would 
be similar to those under existing conditions. 
 
Downstream of the utility corridor, the 100-year storm series shows the river channel would shift 
and follow the southernmost path where the channel has already split in two. This change would 
reduce existing erosion behind the SCE extended bank armoring. The maximum current 
velocities modeled at locations downstream, such as the SCE weir and I-5 bridge, were found to 
be lowered compared to existing conditions (Appendix D). The Hydrodynamic and 
Sedimentation Study also concluded that the proposed project did not pose any additional 
erosion threat in the lower portion of the system west of the I-5 bridge (Appendix D). The 
proposed project would result in similar erosion under various storm events to existing 
conditions at locations downstream, and impacts would be less than significant (Criterion 
B). 
 
To minimize future long-term erosion potential in susceptible locations as described above, RSP 
within the site would be installed as part of the project along the utility corridor at specific 
locations and around the westerly end of the proposed brackish marsh berm, as well as at the 
outlet of the existing stormwater culvert extending under El Camino Real as shown in Figure 3-3. 
Material used for the RSP would be imported and generally consist of gravel mulch, DG, and 
concrete as detailed in Section 3.4. The installation of RSP would follow the recommendations of 
the project geotechnical reports (PDF-4). The use of RSP minimizes erosion during storm events 
by armoring exposed areas with the potential for erosion from the scouring effects of moving 
water with material that is less susceptible to erosion. The armoring would be placed and then 
covered with 1 to 2 feet of revegetation to provide a stabilizing substrate while still allowing for 
vegetated habitat. Thus, the project would not result in a substantial increase in wind or 
water erosion of soils, either on or off the site, and impacts would be less than significant 
(Criterion B). 
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Geologic Instability 
 
As described in Section 5.5.1, the project site is located on soil types that could become unstable 
and result in lateral spreading, subsidence, liquefaction, or collapse. The potential for 
liquefaction at the site is considered moderately high with potential for surface settlements and 
slope movements. Additionally, there is moderate potential for lateral spreading in liquefiable 
areas adjacent to slopes (such as river channels or large bodies of water). Lagoon restoration 
activities would remove a large volume of sediment from the lagoon basins and channels. These 
actions would not change or modify the type or conditions of the underlying soils and geology 
that could increase the susceptibility of the project site to unstable conditions. 
 
Embankment fills, including berms and open water flow channels, would be derived from 
adjacent excavated soils. Initial geotechnical investigations indicate that materials being 
excavated are suitable for use as fill in the proposed berms. The fills are expected to be 
composed predominantly of sandy silt and silty sand. In areas receiving new fills, surface settling 
would occur due to compression in existing surficial soil and new fill material. The magnitude of 
this settlement would be related to the thickness of the new fill and the compressive 
characteristics of the subsurface soils. Because the onsite material is relatively sandy, most 
settlement would be expected to occur during fill placement (Geocon 2011). Manufactured 
slopes would be properly engineered and designed to maintain geologic stability, and 
recommendations of the geotechnical reports for the project would be incorporated into the 
design of manufactured slopes, berms, or other features (PDF-4). Construction of the proposed 
trail would generally involve minimal earthwork or modifications with nominal surface grading 
to create a relatively level path. Instability throughout the project site would be similar to 
existing conditions and would not pose a safety risk. The project would not create geologic 
conditions or build structures or other features that would be at risk or put people at risk 
from geologic instability; therefore, impacts related to hazards as a result of geologic 
instability would be less than significant (Criterion C). 
 
Materials Disposal 
 
Material excavated from the W-19 site would be used as fill to construct berms and other 
elevated transitional areas within the site, and the remainder would be placed within the 
proposed disposal site (approximately 31 acres) 0.5 mile south of the lagoon restoration 
activities, as shown in Figure 2-3. A portion of the site is used for disposal of sediment for SCE’s 
restoration project (DS-36). The disposal site is elevated relative to the surrounding terrain due to 
the previous placement of material and is relatively flat with no substantial geologic features or 
slopes. The southernmost portion of the disposal site is currently undisturbed and is not part of 
DS-36. This portion of the disposal site has more varied terrain, rising up to the south to meet the 
steep foothills that extend to the residential neighborhoods on the top of the hillsides to the south. 
Elevations in the southern portion of the disposal site range from approximately 130 to 140 feet 
across the majority of the area with a steeper slope in a small southeastern corner ranging from 
140 feet to approximately 165 feet. Disposal of the excavated material would occur across the 
disposal site and raise the general elevation to a maximum height of 145 feet, which represents a 
maximum increase of 55 feet from existing grade. In general, the material would be designed to 
slope down to existing elevations at a 4:1 ratio along the western, northwestern, northern, and 
northeastern sides. Along the southern edge of the disposal site, the material would be placed to 
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blend into the existing slope, as shown in Figure 5.7-6, KOP 5 – View from Dust Devil Nature 
Trail (South). Slopes are planned to mimic a natural hillside as the site is owned by the City and 
not planned for future development. 
 
Geologic Hazards 
 
The placement of material on the disposal site would not expose people or structures to geologic 
hazards such as earthquakes, landslides, mudslides, ground failure, or similar hazards as there are 
no structures existing in the area and none are proposed by the project. The Dust Devil Trail 
provides recreational public access to the vicinity, but is approximately 450 feet north of the 
disposal site. There are no official trails or access points to or through the disposal site, though 
there is some informal public use of existing access roads that traverse around the east and south 
edges of the disposal site. The disposal site and active construction areas would be temporarily 
fenced during construction activities, as described in Table 3-2, Standard Construction Practices, 
to ensure the public does not enter the area. 
 
Based on preliminary evaluations, soils bored from the W-19 site are suitable for nonstructural 
construction fill. Berms or other fill features would be constructed per specifications and 
engineering requirements identified within the geotechnical reports (PDF-4). Material 
transported to the disposal site would be spread across the site and would vary in height to blend 
with surrounding natural landforms. The final grading would result in an elevated surface but 
would not exceed a maximum of 145 feet, which represents an approximate increase of 55 feet 
from the existing grade. The average increase from existing grade would be approximately 21 
feet and would be below the sight line from El Camino Real west toward the ocean. The edges 
along the western, northwestern, northern, and northeastern sides of the disposal site would slope 
down to the existing elevation at a 4:1 ratio and the southern side would blend into the existing 
hillside. The slopes would be properly engineered and designed to be at a gradient that would not 
be overly steep and lead to slope instability. Engineering would also dictate the appropriate 
compaction of material to further ensure slope stability and avoid landslides or similar hazards 
along the slopes. If some ground failure were to occur, there are no public access areas or 
structures within the vicinity that could be subject to risk. Therefore, if continued or new use of 
informal paths occurred in areas adjacent to the disposal site, pedestrians would not be subject to 
increased geologic hazards. The addition of material throughout the disposal site would not 
create geologic conditions that would induce or increase hazards such as seismic activity, 
landslides, or other ground failure. The generally undeveloped nature of the disposal site and 
surrounding area minimizes the potential for risk of people or structures due to geologic 
hazards and the impact would be less than significant (Criterion A). 
 
Erosion 
 
During material hauling and placement at the disposal site, the potential for construction-related 
erosion would be minimal as the majority of material would be partially wet or damp due to its 
location within W-19 and thus would be relatively resistant to wind erosion or becoming 
airborne during transportation. However, as with other exposed soils, once placed in the disposal 
site and dried there would be the potential for erosion to occur, particularly wind-borne dust via 
the prevailing westerly winds. Once placed and appropriately compacted, exposed soil at the 
disposal site would be hydroseeded or planted (PDF-3). The plantings and/or hydroseeding 
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would aid in providing ground cover and a root system to keep exposed soil from being eroded 
via water or wind. Additionally, the appropriate compaction of the soil would also help prevent 
wind and water erosion. Until adequate long-term erosion-control vegetation is established on 
exposed soils, shorter-term erosion control measures using natural material such as jute mesh, 
straw waddles, or other appropriate treatments would be used to minimize soil transport as 
specified in PDF-2 and/or required by the SWPPP. 
 
The potential for long-term erosion to result from the placement of soil and other loose materials 
at the disposal site would be minimized due to hydroseeding and/or planting that would occur 
once the soil is placed and appropriately compacted (PDF-3). To aid in the success of 
revegetation, topsoil from the previously undisturbed portion of the disposal site would be 
removed prior to soil placement. This material, along with topsoil from the W-19 site excavation, 
would be stockpiled during construction and placed on top of the disposal site after soil 
placement to facilitate planting success. The vegetation would aid in securing the soil and 
making it less susceptible to erosion. In addition, appropriate leveling and compaction of the 
disposal material would reduce the potential for runoff from the disposal site and associated 
slopes. Materials disposal would not result in a substantial increase in wind or water 
erosion of soils, either on or off the site, and impacts would be less than significant 
(Criterion B). 
 
Geologic Instability 
 
Due to the sandy nature of the material to be removed from the lagoon and disposed of, 
settlement is expected to result from placement of material within the disposal site. Risk 
associated with this natural settlement of material would be minimized through appropriate 
compaction of the material as it is placed in accordance with compaction requirements and 
geotechnical recommendations provided in initial geotechnical investigations (Geocon 2011) and 
any future geotechnical investigations. At completion of material disposal activities, the disposal 
site would continue to be open space with no structures or formal public access on the site; thus, 
the potential risks associated with hazards to structures or people due to settlement are minimal. 
While settlement may occur with the newly placed material, the placement of material at the 
disposal site would not cause additional risks of lateral spreading, subsidence, liquefaction, or 
collapse in areas offsite or affect the stability of surrounding landforms such as the hillsides to 
the south. The material may be placed against or abutting portions of the hillsides; however, the 
location of the material would not create geologic hazards. In some cases, the material against 
the lower slopes may provide added stability to the slopes from erosion or other land movement. 
The residential developments located on the top of the slopes at the southern end of the disposal 
site would not be exposed to increased geologic risk from material disposal. 
 
As described above, the nearest trail is located approximately 450 feet north of the grading limits 
and toe of the northern slope of the disposal site. At this distance, any potential settlement and 
other subsidence or instability of material would not create a hazard for trail users. As risk for 
slope failure would be minimized through proper engineering and construction of the 
manufactured slopes (PDF-4), people choosing to hike along unauthorized informal routes nearer 
to the disposal site would not be at substantial risk from geologic hazard associated with the 
disposal site. Though the potential exists for unstable soil conditions due to soil types present 
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throughout the vicinity, as well as settlement associated with the placement of material, the 
project does not propose to construct structures or result in other features that would be at risk or 
put people at risk from geologic instability in the vicinity of the disposal site. Impacts related to 
hazards as a result of geologic instability would be less than significant (Criterion C). 

W-19 Wetlands Maintenance 
 
Geologic Hazards 
 
Maintenance proposed within W-19 inlets as described in Section 3.4.2 and the interior areas 
discussed in Section 3.5.4 would not increase the potential for seismic activity to occur on or 
near the project site or involve structures that would be subject to seismic activity. Steep slopes 
or major surface modifications would not be created as part of maintenance or create increased 
exposure of people to geologic hazards. Wetlands maintenance within W-19 would involve 
sediment removal limited to areas of recent deposition within the site. While elevations and 
slopes within W-19 maintenance areas may change with sediment removal, slopes would not 
exceed post-restoration conditions, which would be designed in accordance with regulations as 
noted above. Similarly, placement of material on nearby beaches would not create steep slopes 
that would result in an increased risk to people or structures. Wetlands maintenance activities 
would not increase risks to or create additional exposure of people or structures associated 
with geologic hazards and no impacts would occur (Criterion A). 
 
Erosion 
 
Sediment removal associated with wetlands maintenance would occur after substantial sediment 
deposition within the site, which would alter wetland elevations and potentially cover existing 
habitat in vegetated, exposed areas. Maintenance would be confined to the W-19 inlets and 
wetlands portion of the project site, particularly within channel areas, to maintain the design 
elevations and maintain circulation within the restoration site. Material would be damp as it is 
transported to the placement sites and spread on area beaches. Exposure to and potential for wind 
erosion would be limited because of the generally damp conditions. As described in Section 5.4, 
Water Quality, the project would be required to comply with applicable permit regulations (e.g., 
Municipal Permit, Construction General Permit) to minimize temporary onsite or offsite erosion 
during construction activities. After maintenance, exposed slopes would be monitored for plant 
reestablishment and planted as necessary, as described in Section 3.5.4, Adaptive Management 
and Maintenance. Minor bank erosion after sediment deposition would likely be captured within 
interior tributaries of the lagoon and this, along with short-term sloughing and rounding of 
underwater contours, would be part of the naturalizing process as the lagoon’s affected areas 
respond and regain a natural appearance following extreme storm events. The potential for long-
term water erosion would be minimal as vegetation reestablishes throughout the project site. 
While removal of deposited sediment from channels during maintenance activities could increase 
water velocity throughout the site, channels would only be restored to the designed restoration 
specifications. Therefore, increased erosion would not be anticipated, either within the W-19 site 
or downstream from it, as a result of sediment removal associated with wetlands maintenance. 
RSP installed during the restoration construction period would provide protection from erosion, 
and placement of removed material on area beaches would not result in erosion. Material 
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placement on the beach would potentially minimize shoreline erosion by providing a buffer 
between the tidal movement and exposed shoreline areas. Thus, increased erosion would not 
occur as a result of wetlands maintenance efforts and impacts would be less than significant 
(Criterion B). 
 
Geologic Instability 
 
As described under existing conditions, the potential for liquefaction at the restoration site is 
considered moderately high with potential for surface settlements and slope movements. 
Additionally, there is moderate potential for lateral spreading in liquefiable areas adjacent to 
slopes (such as river channels or large bodies of water). Wetlands maintenance would involve 
removing sediment from portions of the lagoon basins and channels following large storm 
events. The sediment removal associated with inlet or wetlands maintenance would only remove 
material recently deposited in the inlets or project site through water transport; no existing or 
parent materials would be altered. These actions would not change or modify the type or 
conditions of the underlying soils and geology that could increase the susceptibility of the project 
site to unstable conditions. As removed material is placed on the beach, some surface settling 
would occur. However, no structures would be built on top of this material, which would 
disperse over time in the dynamic beach setting. In some locations, material placement on the 
beach could help improve the geologic stability of coastal bluffs at the back of the beach by 
temporarily providing a buffer against the wave action that can undercut the exposed bluffs. 
Thus, the project would not create geologic conditions or build structures or other features that 
would be at risk or put people at risk from geologic instability. Impacts related to hazards as a 
result of geologic instability would not occur (Criterion C). 
 
5.5.4 SIGNIFICANCE OF IMPACTS 
 
Table 5.5-1 summarizes the impact conclusions for each threshold of significance identified in 
the Impact Analysis. All impacts associated with geology and soils would be less than 
significant, as described above. 
 

Table 5.5-1 
Summary of Geology/Soils Impact Conclusions 

Threshold 
W-19 

Restoration 
Materials 
Disposal 

W-19 Inlet 
Maintenance 

A. Expose people or structures (including 
infrastructure) to geologic hazards such as 
earthquakes, landslides, mudslides, ground 
failure, or similar hazards. 

Less than Significant Less than Significant No Impact 

B. Result in a substantial increase in wind 
or water erosion of soils, either on or off 
the site. 

Less than Significant Less than Significant Less than 
Significant 

C. Be located on a geologic unit or soil 
that is unstable or that would become 
unstable as a result of the project, and 
potentially result in on- or offsite 
landslide, lateral spreading, subsidence, 
liquefaction or collapse. 

Less than Significant Less than Significant No Impact 
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5.5.5 MITIGATION MEASURES 
 
No significant geologic or soil impacts would result from lagoon restoration or material disposal 
and no mitigation measures are required. 
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