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The following white paper was prepared in response to California Coastal Commission
(CCC) staff (Staff) comments in a letter dated March 26, 2015 which responded to Task
4 (Response to Comments) to the City regarding the Solana Beach Mitigation Fee
Program submitted to staff on October 8, 2014. The specific comment is from CCC
letter Page 2 — Comment 3 and notes:

As stated previously, Staff recognizes that the City has not been provided the
opportunity to review any deliverables related to the in-progress NOAA Beach
Evaluation Study. However, a City-specific review of the ecological impacts of
shoreline armoring should be undertaken. Although most, if not all, of the beach
area in Solana Beach may be inundated during high tides, the beach likely
continues to support a diverse habitat assemblage. Provide an analysis of
potential impacts and mitigation for impacts to ecological resources resulting
from shoreline armoring.

The following excerpt from a Memo by the Commission ecologist, Dr. Jonna
Engel, included as Exhibit 20 of the Commission staff report for CDP #4-12-043,
is applicable to the City of Solana Beach and states, in part: “...The effects of
alongshore coastal armoring on the physical features of open-coast beaches are
well described and documented. Any type of structure placed in a coastal setting
will alter hydrodynamics and modify the flow of water, wave regime, sediment
dynamics, grain size and deposition processes. In soft-sediment habitats, the
loss of original habitat that is covered by the footprint of man-made coastal
structures is a primary impact, along with the altered coastal hydrodynamic
processes in the remaining and adjacent habitats. Beach widths are reduced
seaward of shore-parallel structures, initially in response to placement loss,
followed by the ongoing effects of passive and active erosion. These physical
changes may result in reduction or loss of key beach system exchanges and
functions, including organic and inorganic material transfers (detritus, nutrients,
prey, and sediments), water filtration, and nutrient uptake. They can also result
in ecological changes to both intertidal and subtidal benthic communities such as
complete loss of habitat components (e.g. upper beach), community structure
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alterations (changes in organism abundance and species richness) and
disruption of predator-prey interactions...”

An analysis of potential impacts and mitigation for impacts to ecological resources
resulting from shoreline armoring is beyond the original scope of services which
included evaluating and ensuring that the ecological values of the beach were included
in a potential mitigation fee related to shoreline structures based on a review of the
NOAA Beach Evaluation Study. Acknowledging that the NOAA study is not available,
the following existing conditions information is provided to assist in the evaluation study
since understanding the existing physical and biological conditions at the project site is
important to determining any potential impacts from shoreline structures. Knowledge of
these parameters allows determination of potential direct and indirect effects on
nearshore marine resources from shoreline structures, as well as, potential mitigation
opportunities and potential direct and indirect effects associated with mitigation (e.g.,
indirect sedimentation on nearshore resources from beach nourishment).

The project location was included in San Diego Association of Governments (SANDAG)
RSBP | and Il (SANDAG 2005, 2011), as well as, the U.S. Army Corps of Engineers
(USACE) Encinitas-Solana Beach Coastal Storm Damage Reduction Project (USACE
2012), and data describing the physical and biological community and habitats are
summarized from these studies, and if available, quantitative data are presented.

General Physical Setting

The physical setting for the Solana Beach shoreline was summarized in USACE 2012
which delineated the Solana Beach shoreline into two Reaches (8 and 9), and are
summarized below.

Solana Beach Reach 8 extends from Table Tops to Fletcher Cove, and is approximately
0.8 miles in length and represents the northern reach located in the City of Solana
Beach (Figure 1). The bluff top is fully developed throughout the reach with private
residences. Reach 8 also includes Tide Beach Park and public coastal access
stairway, and Fletcher Cove Beach Park with its Community Center, recreational
facilities, rest rooms, marine safety center, public parking, and public beach access
ramp and stairway. The northern end of the reach is protected by a moderately sized
seawall. There is also a large seawall just north of Solana Vista Dr. and several very
large seawalls between Solana Vista Dr. and Estrella St.

The coastal bluffs are approximately 70 to 80 ft high and are comprised of Torrey
Sandstone over the lower 10 to 15 ft of the cliff face with the remaining comprised of
poorly consolidated silty sandstone. The shoreline may be characterized as consisting
presently of a narrow to non-existent sandy beach backed by high, wave cut coastal
bluffs. In addition, small pockets of cobble exist in the back beach area at various
locations. Fletcher Cove is located at the southern boundary of this reach and
represents a 300-ft long recessed “pocket” beach with good public access. Prior to the
1997-1998 EI Nino season, the beach condition provided a buffer preventing the bluff
face from being directly exposed to storm wave attack and only limited bluff erosion was
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reported. During the 1997-1998 winter months, sand was stripped away and the bluff
face became directly exposed to wave abrasion. Severe toe erosion subsequently
developed and bluff failures have been continuously reported with more than 50 since
the City began documenting them starting in 2002. Presently, notches and large
seacaves are present in the lower bluffs along this reach.

Some bluff top property owners have instituted lower bluff stabilization measures to
protect against the impingement of waves and tides. These stabilization measures
include concrete seawalls, some of which have employed the use of textured artistic
surfaces, and range in height from 3 to approximately 35 ft. Concrete notch infills were
designed to fill in the voids created by the abrasive forces of waves and tides.
However, at several notch infill locations, erosion has since taken place in the lee of the
infill resulting in the seepage of bluff sediment around the end of the infill. The existing
notching at the base of the bluff, when combined with the over steepened upper bluff, is
indicative of potentially catastrophic block failures which threaten bluff top structures.

Solana Beach Reach 9 extends from Fletcher Cove to the southern boundary of Solana
Beach with Del Mar, and is approximately 0.8 miles in length (Figure 2). The bluff top,
ranging in height from approximately 62 to 80 ft, is fully developed with private
structures including 900+ multiple family town homes and/or condominiums. Reach 9
includes the southern end of Fletcher Cove Beach Park, North Seascape Surf Beach
Park, Del Mar Shores public beach access stairways, and lifeguard towers. The
southern end of the reach is protected by seawalls, reinforced earth walls, riprap
placements, and concrete covered crib walls.

The coastal bluffs are comprised of exposures of Torrey Sandstone in the lower bluff
and overlain by weakly consolidated sandstone layer which is prone to both sliding and
block failure. The shoreline within this reach can presently be characterized as a
narrow to non-existent sandy beach backed by high, steep coastal bluffs. Various small
pockets of natural cobble berm exist in the southern half of the reach that provides
limited protection to the bluff face. Similar to Reach 8, the bluffs within this reach are
also susceptible to the repeated exposure of waves and tides because of the beach
erosion that occurred during the 1997-1998 EI Nino season. The notches range in
depth from approximately 2 to 20 ft and fractures extend through the upper bluff above
and adjacent to the deeper notches. Evidence of several landslides exists within the
reach and a large block failure in the center of the reach occurred in 2002. Seacaves,
several of which extend as deep as 30 ft, are present in several areas at the southern
portion of the reach. City marine safety personnel regularly advise beach users not to
venture into the seacaves (3,000 contacts were made with the public in 2014).

Some property owners have instituted stabilization measures in the form of seawalls,
rock revetments, and notch infills to protect the base of the bluff from further erosion.
However, the cliff face has eroded behind older constructed notch infills and plugs
leaving these measures isolated by as much as 3 to 4 ft. This is indicative of the fairly
rapid and aggressive erosion of the bluff in the City.
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Figure 1. Reach 8 Aerial - Table Tops to Fletcher Cove
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It is apparent that without corrective action, this reach will continue to have landslides
and block failures. The beach condition provides almost no buffer between wave and
tidal impacts and the base of the bluff, and as a result, the bluff face is subject to
erosion during high tides and storm events. The bluff toe is exposed even during mid-
tide levels. This ongoing exposure has resulted in the continued erosion of the bluff
face and the associated recession of the mid and upper bluff. It is expected that without
corrective action, upper bluff recession will continue as the upper bluffs equilibrate with
the ongoing erosion occurring at the base of the bluff.

Beach Widths

As noted above, the shoreline within the city of Solana Beach can generally be
characterized as a narrow to non-existent sandy beach backed by high, steep coastal
bluffs. However, following beach nourishment projects (e.g., Regional Beach Sand
Project [RBSP] | and Il), above-water volume gains and net shorezone volume gains
were present based on semi-annual coastal profiling on shore perpendicular transects
(Figure 3). The specific focus of the monitoring program was to document changes in
the condition of the shorezone and also to monitor the fate of nourishment material
introduced at receiver beaches following the RBSP || (SANDAG 2013).

The Solana Beach fill volume for RBSP Il consisted of 142,000 cy of relatively coarse
sand placed from November 4 to 27, 2012. The nourishment quantity provided under
RBSP Il was nearly identical to that placed under RBSP |; however, the median grain
size of the RBSP Il fill was much coarser (0.55 mm compared to 0.14 mm).

The October 2011 pre-nourishment profile and four post-nourishment profiles
(November 2012, December 2012, May 2013 and October 2013) obtained at Transect
SD-0597 are shown in Figure 4 (SANDAG 2015). Because this transect was
established in fall 2011, an envelope of post-RBSP | profile changes is not available.
Figure 5 shows the MSL shoreline and shorezone volume changes at Transect SD-
0597 relative to the pre-nourishment condition (October 2011). The profiles show
significant above-water volume gains at the time of the November 2012 Post- shoreline
Nourishment survey. Erosion had commenced by the time of the December 2012
survey, with the MSL shoreline retreating approximately 55 ft. The trend of above-water
erosion continued through the time of the October 2014 survey, as the MSL position
retreated another 73 ft. Over the three-year RBSP Il Monitoring Period these changes
produced a net shoreline advance of 9 ft and a net shorezone volume gain of 17 cyl/ft.

South of the fill footprint (Transect SD-0595), sediment gains were noted on the above-
water beach between the December 2012 and May 2013 surveys as material from the
fill dispersed downcoast (Figure 6). A similar pattern was not observed further
downcoast at Transect DM-0590, DM-0580 or DM-0560 (located between 4,000 and
9,000 ft to the south). Although the gains realized at SD-0595 during the first year
following nourishment began to disperse over the subsequent 17 months, the October
2014 profile remained above the pre-nourishment profiles in the above-water region.
Further downcoast at Transects DM-0590, sediment accumulation was evident below
water in the nearshore bar during the second year following nourishment (2014
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Figure 3. Beach Profile Transects in Solana Beach and Vicinity
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Figure 4. Transect SD-0597 at Solana Beach Receiver Site

Figure 5. MSL Shoreline and Shorezone Volume Changes at Transect SD-0597

Page 8 of 29



profiles). These gains may be attributable to downcoast dispersal of the Solana Beach
nourishment material. In addition, modest gains near the back beach at Transect DM-
0560 suggest that fill material may have migrated as much as two miles downcoast by
the time of the May 2014 survey.

Although a post-RBSP | envelope is only available for one transect in the Solana Beach
region (SD-0600; Figure 7)), comparison of the 2013 and 2014 post-nourishment
profiles with past data indicates that the recent profiles fall within the normal range of
fluctuations in areas where hard bottom reef is believed to be present (depths greater
than about 5 ft). The aforementioned nearshore bars noted in Del Mar at the time of the
2014 surveys exceeded the post-RBSP | envelope in water depths less than 12 ft at
Transects DM-0580 and DM-0590. Based on past profiles, nearshore reefs are not
thought to exist in these areas.

Biological Setting

Several data sources were used to characterize the sandy beach and nearshore reef
habitat and include:

e 2009 and 2010 reef dives and intertidal surfgrass mapping within the study area
were used to provide representative information on reef heights and habitat
quality indicators (SAIC 2009, SANDAG 2011).

e 2006 reef dives and intertidal surfgrass mapping within the study area were used
to provide representative information on reef heights and habitat quality
indicators (SAIC 2007).

e 2004 light detection and ranging imagery (LiDAR) data were used to provide
bathymetric information for portions of the study area.

e 2003 to 2005 intertidal surveys within study area to assess recovery following
beach nourishment activities (SAIC 2006).

o 2002 California State Conservancy and SANDAG San Diego Nearshore
Program GIS layers of bathymetry, hard substrate, and aquatic vegetation

mapping served as the basis for reef and sensitive resource acreage calculations
(SANDAG 2002).

o Substrate GIS data enabled calculation of reef dimensions and acreage.

o Vegetation GIS data enabled calculation of acreage by dominant and/or
sensitive resource categories (i.e., surfgrass, giant kelp, understory
algae).

e 2000 reef dives and intertidal surfgrass mapping produced for the 2001 RBSP
were used to provide additional representative information on reef heights and
habitat quality indicators (MEC 2000).
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Figure 6. Transect SD-0595 south of Solana Beach Receiver Site
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Figure 7. Transect SD-0600 north portion of Solana Beach Receiver Site
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Intertidal Zone

The intertidal zone, also known as the littoral zone, in marine aquatic environments is
the area of the foreshore and seabed that is exposed to the air at low tide and
submerged at high tide (i.e., the area between tide marks). At the project site, the
intertidal zone consists of sandy beach habitat backed by sandstone bluffs or seawalls.
Within the Solana Beach city limits, little sandy beach is present during higher tides, as
water reaches the base of the bluffs or seawalls. Sandy beaches generally represent
unstable habitat with seasonal cycles of sand deposition (accretion) and erosion, which
leads to a great deal of temporal and spatial variability in invertebrate populations. Most
southern California beaches lose sand in the winter and gain sand in the summer. In
addition, daily tidal fluctuations affect the distribution of marine organisms. Therefore,
marine organisms common in sandy beach habitats are generally mobile and change
position with changes in water level and sediment transport (Dailey et al 1993).
Generally higher abundances and species diversity are found on long, gently sloping
beaches, while lower abundances and diversity are present on steep, coarse-grained
beaches. Organisms common in sandy beach habitat in San Diego County include the
bean clam (Donax gouldi), mole crabs (Emerita analoga), and pismo clams (Tivela
stultorum) (MEC 2000). The amphipod Orchestoidea spp. (common name: beach
hopper) is generally present in the upper intertidal area in the vicinity of kelp wrack (i.e.,
kelp, algae, and marine plants washed on the shore) upon which they feed. Marine
invertebrates were collected across beach sites in upper, middle, and low intertidal
zones following RBSP | in the vicinity of Encinitas resulted in a total of 24 species of
invertebrates collected across surveys (SAIC 2006). Characteristic species collected
during most surveys included beach hoppers (talitrid amphipods), mole crabs, isopods
(Excirolana sp.), bean clams, glycerid polychaetes (Hemipodus borealis), nephtyid
polychaetes (Nephtys californiensis), and spionid polychaetes (Scolelepis
bullibranchiata).

The spray/splash zone defines the uppermost boundary of the shore. This habitat is not
regularly inundated by tidal waters but is subject to occasional splashes and sprays of
salt water from waves. As a result, organisms living in this zone must be adapted to
substantial changes in temperature, salinity, and humidity, as well as tolerating periods
of high desiccation stress. The upper limit of the spray zone is dictated by the
frequency of wave splash rather than any absolute elevation, and spray tends to
increase with wave size. W.ithin the Solana Beach city limits, the area generally
consists of notch-filled areas (concrete) at the toe of the bluff (to approximately +12 ft
MLLW) with native Torrey Sandstone above the notch fill. The only organisms
observed included the green alga (Enteromorpha spp.), the black lichen (Verrucaria
sp.), and a few barnacles (Chthamalus fissus).

California grunion (Leuresthes tenius) may also utilize sandy beach habitat during
certain times of the year. Grunion travel from their habitat in nearshore waters to
specific sandy beaches just after certain full and new moons in conjunction with their
distinctive mode of spawning. Spawning takes place during nighttime high tides
between March and August. Eggs are deposited into the sand of the upper intertidal
and then hatch 10 days later following exposure during the next high tide. Given the
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limited presence of upper intertidal sandy habitat throughout the year, the beaches
along Solana Beach appear to be marginal grunion spawning habitat.

Physical and ecological characteristics of sandy beach ecosystems are extremely
dynamic on temporal scales ranging from hourly to decadal (Dugan et al. 2015).
Surveys conducted at Solana Beach for RBSP Il indicated the beach habitat was
predominantly sandy with sparse cobble. Sand depths during the November 2008
survey averaged 20 to 28 inches across tide zones, and the July 2009 survey indicated
greater variability in sand depths, ranging from 17 inches in the upper intertidal to 27
inches in the lower intertidal. Beach widths above the high tide zone were narrow and
ranged from 0 to 1.7 ft.

Surveys for RBSP Il indicated beach habitat in Solana Beach was predominantly sandy
with sparse cobble. Sand depths during the November 2008 survey averaged 20 to 28
inches across tide zones. The July 2009 survey indicated greater variability in sand
depths, ranging from 17 inches in the upper intertidal to 27 inches in the lower intertidal.
Beach widths above the high tide zone were narrow and ranged from 0 to 1.7 ft.

No Pismo clams were collected and no signs were observed of Pismo clam beds.
Beach hoppers, bloodworms, bean clams, and polychaete and ribbon worms were
collected. Kelp and surfgrass wrack was sparse and localized on the beach. Potential
habitat suitability for grunion spawning was limited by relatively narrow beach widths
and wave run-up to and/or within a few feet of coastal bluffs; therefore, habitat suitability
would depend on environmental conditions during the grunion season. No sensitive
hard-bottom or vegetated habitats were observed within the intertidal zone in Solana
Beach, although intertidal hard-bottom and surfgrass habitat occurs at Table Tops Reef,
just north of the city limits.

Subtidal Zone

The subtidal zone is the coastal marine area below the intertidal zone. That is, the
subtidal zone is the zone in the ocean below the lowest water line, below the lowest tide
of the year, and can be extended to a depth of interest, which in this case would be
approximately -30 ft MLLW or the approximate depth of closure. Previous surveys
indicated that the nearshore waters off Solana Beach could be characterized by mostly
sandy bottom with patches of low-relief and high-relief reef.

Reef and Vegetation Footprints

The 2002 SANDAG seafloor mapping provides the best available data of nearshore
habitat in the study area (Figure 8). Similarly, the 2002 SANDAG vegetation map
provides the best available quantitative estimates of the vegetative indicator species.
Those data include acreage estimates for various habitat types: surfgrass, giant kelp
(kelp canopy), and understory algae. The understory category includes several
species, including feather boa kelp and sea palm indicators. Indicator species were
selected in coordination with resource agencies to be consistent with previous reef
characterization surveys and monitoring conducted in the study area (USDN 1997; MEC
2000, AMEC 2005). The indicators represent dominant species that are sensitive to
varying degrees of sand scour and sedimentation, as follows:
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e Persistent indicator species considered relatively sensitive to sand scour and
sedimentation (sea fans, giant kelp).

e Persistent indicator species considered relatively tolerant of some sand influence
(surfgrass, sea palm).

e Opportunistic indicator species considered relatively sand tolerant (feather boa
kelp).

The USACE study area extended from the shoreline to approximately 1,600 ft (487 m)
offshore, included approximately 62 acres of reef offshore of Solana Beach (USACE
2012). The combined total acreage of the vegetative categories is similar to that of
bedrock on the substrate map (Table 1).

Reef quality or the ability to support indicator species is directly correlated with reef
elevation (i.e., height of the reef), as higher-relief reefs are more resistant to
sedimentation and scour, and therefore, allows perennial species to persist. Reef
heights in relatively higher quality areas include a greater percentage of heights >1 ft
(0.3 m) compared to relatively lower quality areas. Substrate heights along 70 percent
of the transects surveyed in 2006 were predominantly <1 ft (0.3 m) in relatively lower
quality reef areas (SAIC 2007). In some cases, low-relief reefs may also support
perennial indicator species, if other factors contribute to minimize the effects of
sedimentation and scour. An example includes the presence of sand channels which
allow sand to migrate on and off shore between low-relief reefs. A summary of reef
elevation within the project area is provided in Table 2, with a further breakdown by
surfgrass (Table 3) and other indicator species (Table 4).

The SAIC 2007 study also noted relationships between indicator species occurrence
and reef heights and suggest that it appeared to be influenced by depth distribution.
Several examples include:

e Surfgrass, which primarily occurred at water depths < 15 ft (6 m), was uncommon
on reef heights < 1 ft (0.3 m) and had denser cover on substrate heights = 2 ft
(0.6 m) than on 1 ft (0.3 m) heights.

e Giant kelp primarily occurred at water depths > 15 ft (56 m) on reef heights = 1 ft
(0.3 m). Giant kelp had sparse occurrence on nearshore reefs. Primary kelp
canopies occur further offshore the beach depth of closure (MEC 2000).

e Sea palm and feather boa understory algae mainly occurred at water depths < 26
ft (8 m), with a similar or greater number of records between 15 and 26 ft (5 and
8 m). Both species had greater cover on reef heights > 1 ft (0.3 m).

e Sea fan occurrence increased with depth, with most records at depths > 26 ft (8
m). Although sea fans mainly occurred on = 1 ft (0.3 m) substrate, there were
more records on reefs < 1 ft (0.3 m) in height than observed for other indicator
species, most likely related to less sand influence with increasing depth.

e Hard substrate with opportunistic turf algae, sparse occurrence of opportunistic
feather boa kelp, and/or lacking vegetation has been used to distinguish
substantially sand influenced (scoured) reef (MEC 2000, SAIC 2007).
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Figure 8. Nearshore resources off Solana Beach (from USACE 2012)
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Table 1. Summary of nearshore resources within each reach (in acres)

Reach Total Bedrock Bedrock
Reach Name bedrock with w/other
# o
substrate | surfgrass indicators
North of City Limits to Fletcher Cove 31.9 3.7 26.2
Fletcher Cove to San Dieguito Lagoon 30.2 0.7 27.0
TOTAL 62.1 4.4 53.2

Source: SANDAG 2002

Table 2. Summary of bedrock by reef elevation within each reach (in acres)

Bedrock Reach Reef Elevation (m)

Reach Name # 1(0-0.3)|(0.3-0.6) | (0.6-0.9)| (>0.9)
North of City Limits to Fletcher Cove 8 12.2 2.6 1.5 15.6
Fletcher Cove to San Dieguito Lagoon 9 13.5 3.0 3.3 10.3
TOTAL 25.7 5.6 4.8 25.9

Source: SANDAG 2002

Table 3. Summary of bedrock with surfgrass by reef elevation within each reach

(in acres)
Bedrock with Surfgrass Reach Reef Elevation (m)
Reach Name # |(0-0.3)|(0.3-0.6) | (0.6-0.9) | (>0.9)
North of City Limits to Fletcher Cove 8 0.0 0.0 0.0 3.7
Fletcher Cove to San Dieguito Lagoon 9 0.0 0.0 0.0 07
TOTAL 0.0 0.0 0.0 4.4

Source: SANDAG 2002

Table 4. Summary of bedrock with other indicator species by reef elevation
within each reach (in acres)

Bedrock w/Other Indicators Reach Reef Elevation (m)

Reach Name # 1(0-0.3)|(0.3-0.6) | (0.6-0.9) | (>0.9)
North of City Limits to Fletcher Cove 8 10.7 24 1.4 11.7
Fletcher Cove to San Dieguito Lagoon 9 11.5 2.9 3.2 9.4
TOTAL 22.2 5.3 4.6 21.1

Source: SANDAG 2002
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Shallow Subtidal Habitat Monitoring Summary

For RBSP I, three shallow subtidal monitoring locations were established in spring 2001
to monitor sediment transport and potential impacts to sensitive marine resources in the
vicinity of the Solana Beach receiver site, and were monitored for four years through
spring 2005 (SANDAG 2005). One monitoring location was placed on available hard
substrate upcoast of the receiver site (SB-SS-1), while the other two monitoring
locations were established downcoast of the receiver site (SB-SS-2 and SB-SS-3)
(Figure 8). At SB-SS-1, low-relief reef was the most common substrate type (mean =
40.0%), followed by sand (34.9%), and high-relief reef (25.2%) (Figure 9). At SB-SS-3,
sand was the most common substrate type (mean = 52.2%) reaching a peak in fall 2001
with a mean percent cover of 69.1%. Low-relief reef was present in moderate amounts
(31.9%), while high-relief reef was least common (15.8%). At SB-SS-2, sand was the
least common substrate type, with a mean percent cover of 19.9%, although there was
an increasing trend since the inception of the monitoring program (Figure 3).

Nearshore surfgrass habitat acts as a recruitment and nursery area for many
invertebrates and fishes (Williams 1995), and is considered a sensitive marine resource
by many of the resource agencies. The percent cover of surfgrass general did not vary
among monitoring locations, as the highest percent cover was generally observed at
SB-SS-2 (mean = 19.2%), followed by SB-SS-1 (mean = 10.9%), and SB-SS-3 (mean =
4.9%) throughout the four year monitoring period. There were slight fluctuations in
surfgrass density over the course of the monitoring program, but levels remained
relatively constant at each location (Figure 10).

The percent cover of feather boa kelp was relatively low at SB-SS-3 (mean = 0.2%) and
SB-SS-1 (mean = 0.5%) from spring 2001 to spring 2002, but increased in subsequent
surveys following RBSP | (Figure 11). At SB-SS-1, the percent cover increased to
15.5% in spring 2003 and remained constant through spring 2005. At SB-SS-3, the
increase was not as large and fluctuated, but reached levels of 6.0% in fall 2002 and
5.0% in spring 2004. At SB-SS-2, the mean percent cover of feather boa kelp was
7.9%; however, it exhibited a decreasing trend from spring 2001 (15.6%) to spring 2002
(2.4%), increased in fall 2002 (16.1%), again declined in spring 2003 (2.3%), but
increased through spring 2005 (8.9%).

The abundance of sea palms was highest at SB-SS-2 (mean = 3.5 per 10m?), followed
by SB-SS-1 (mean = 1.0 per 10m?), and SB-SS-3 (mean = 0.2 per 10m?) (Figure 12).
Densities stayed relatively stable throughout the monitoring period.

Adult giant kelp was observed at low densities at SB-SS-2 throughout the surveys with
densities of 0.2 per 10m? in spring 2001, 0.04 per 10m? in fall 2001, 0.06 per 10m? in fall
2002, and 0.02 per 10m? in spring 2003. At SB-SS-3, a single observation of an adult
giant kelp plant was made in fall 2002. In spring 2004, giant kelp was observed only at
SB-SS-1 at densities of 0.12 per 10m?.

No sea fans were observed at Solana Beach during the shallow subtidal monitoring
program.

Figures 13 and 14 are pictures of shallow subtidal resources.
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Kelp Forest Habitat Monitoring Summary

For RBSP |, three kelp forest monitoring locations were established in spring 2001 to
monitor sediment transport and potential impacts to sensitive marine resources in the
vicinity of the Solana Beach receiver site, and were monitored for four years through
spring 2005. In addition, one location at Solana Beach was included in the Navy’s
monitoring program (SB-K-1) which was implemented in 1997 (SANDAG 2005).

The following list of indicator species was based upon results of reconnaissance dive
surveys conducted by the Navy, and included the following species:

giant kelp (Macrocystis pyrifera)

red turf algae complex (Corallinal/Bossiella)
crustose red algal complex (Lithothamnion/Lithophyllum)
understory kelp (Pterygophora californica)

leafy red algal complex (Rhodymenial Gigartina)
red urchins (Strongylocentrotus franciscanus)
purple urchins (S. purpuratus)

ornate tube worms (Diopatra ornata)

stalked tunicates (Styela montereyensis)

brown gorgonian (Muricea fruticosa)

Californian golden gorgonian (M. californica)
Kellet's whelk (Kelletia kelletii)

boring clams (Parapholas californica)

Although a diverse group of organisms were monitored as indicator species, it was
expected that variations in biota, sometimes large variations both within and among
monitoring locations would occur. Therefore, the primary focus of the study was the
availability of suitable habitat or substrate, with any changes that could be attributed to
placement of sand at specific locations in north San Diego County. In kelp forests, sand
movement influences substrate type and the presence of associated biota. In areas
where sand is constantly shifting, either moving on or offshore or longshore, the biota
would be indicative of sand tolerant organisms, whereas in areas that remained free of
sand, the substrate would be available for colonization.

Factors that affect kelp forest communities were measured during the study and
included the amount of stable substrate available for attachment (percent reef),
disturbance (percent sand), recruitment periods (periods of high densities of M. pyrifera
and unidentified Laminariales), competition for space (density of other algae), herbivory
(densities of sea urchin species), predation on herbivores (densities of sea stars), and
the presence of characteristic biota. Temporal and spatial variation was present at all
levels of the study; however, these appeared to fall within that expected to occur
naturally, with no indication of sedimentation impacts associated with the RBSP.

Rocky reef was the most common substrate type at Solana Beach, generally exceeding
75% cover during all surveys, except for the fall 1999 survey (Figure 15). In fall 1999,
the percent cover of rocky substrate declined to 56.3% and corresponded to an
increase in sand cover. Sand cover in fall 1999 was 41.3%, but declined to levels
observed for the majority of the surveys (Figure 16). Since implementation of the
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RBSP, sand cover fluctuated between 10.7% in spring 2001 to 33.0% in fall 2004,
suggesting a high degree of sediment movement occurs in this area.

The monitoring sites were positioned on the shoreward fringe of the kelp bed (i.e., the
closest location to any replenishment effort) and were generally composed of rocky reef
habitat with some sand. In general, the amount of sand remained relatively constant at
most sites although there appeared to be an increasing trend at Solana Beach following
RBSP which was constructed in 2001. However, the Solana Beach monitoring location
was part of the Navy study that started in 1997, and data indicates that the increases
observed after the RBSP were below levels observed during the Navy study suggesting
natural variation (Figure 16).

No formal fish sampling was conducted during the monitoring program, but fishes
known to occur in nearshore sandy beach habitat and rocky reef habitat include
California corbina (Menticirrhus undulatus), California halibut (Paralichthys californicus),
topsmelt (Atherinops affinis), guitarfish (Rhinobatus productus), barred sandbass
(Paralabrax nebulifer), northern anchovy (Engraulis mordax), Pacific mackerel
(Scomber japonicus), round ray (Urobatis halleri), kelp bass (Paralabrax clathratus),
walleye surfperch (Hyperprosopon argenteum), leopard shark (Triakis semifasciata),
barred surfperch (Amphistichus argenteus), sheephead (Semicossyphus pulcher),
scorpionfish (Scorpaena gutatta), zebra perch (Hermosilla azurea), yellowfin croaker
(Umbrina roncador), spotfin croaker (Roncador stearnsii), and white croaker
(Genyonemus lineatus).

Marine-Associated Birds

Seabirds and shorebirds are commonly observed along southern California beaches.
Seabirds such as cormorants, pelicans, and terns forage for fish offshore. Gulls may
feed on fish and invertebrates, and are notable scavengers. Shorebirds probe for
marine invertebrates in the damp sands of the intertidal zone and may feed on small
fish and crustaceans in tide pools. However, in areas of beach erosion, foraging
opportunities for shorebirds decrease. Shallow sand depths and exposed cobble and/or
bedrock support few invertebrate prey. Approximately 50 species of marine-associated
birds have been reported to occur along the shoreline and adjacent nearshore ocean
between Carlsbad and Del Mar (MEC 2000).

The most commonly observed seabirds within the study area during the September
2002 survey included Heerman’s gull (Larus heermanni), ringed-billed gull (Larus
delawarensis), and western gull (Larus occidentalis). Other commonly observed
seabird species in the ocean waters offshore of northern San Diego County include the
brown pelican (Pelecanus occidentalis); surf scoter (Melinita perspicillata); western
grebe (Aecmophorus occidentalis); double-crested cormorant (Phalacrocorax auritus);
Brandt's cormorant (Phalacrocorax pencillatus); and pelagic cormorant (Phalacrocorax
pelagicus). Terns, including the state and Federal endangered California least tern
(Sternula antillarum browni), elegant tern (Sternula elegans), Caspian tern (Sternula
caspia), and Forster’s tern (Sternula forsteri), may forage in nearshore waters of the
project area.
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Figure 9. Percent cover of three substrate types at Solana Beach from Spring
2001 to 2005
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Figure 10. Percent cover of surfgrass at Solana Beach from Spring 2001 to 2005

Figure 11. Percent cover of feather boa kelp at Solana Beach from Spring 2001 to
2005
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Figure 12. Percent cover of sea palms at Solana Beach from Spring 2001 to 2005

Figure 13. Picture of low-relief reef adjacent to sand channel (from SANDAG
2005)
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Figure 14. Picture of surfgrass, coralline turf algae, and small kelps partially
covered with sand (from SANDAG 2005)
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Figure 15. Substrate percent cover at kelp forest monitoring locations at Solana
Beach from 1997 to 2005
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Figure 16. Mean percent cover of sand at kelp forest monitoring locations at
Solana Beach from 1997 to 2005

The most commonly observed shorebirds during the September 2002 survey were
black turnstone (Arenaria melanocephala), marbled godwit (Limosa fedoa), sanderling
(Calidris alba), whimbrel (Numenius phaeopus), and willet (Caloptrophorus
semipalmatus). Marsh birds, including great blue heron, great egret, and black-crowned
night heron (Nycticorax nycticorax), were observed foraging on exposed reefs south of
Swami’s during the May 2002 surfgrass mapping survey. Other commonly observed
and/or expected shorebirds in the project area include killdeer (Charadrius vociferus),
black-bellied plover (Pluvialis squatarola), wandering tattler (Heteroscelus incanus), and
spotted sandpiper (Actitis macularia).

The most commonly observed birds at RBSP Il receiver sites in November 2008, July
2009, and January 2010 included Heerman’s gull (Larus heermanni), western gull
(Larus occidentalis), black-bellied plover (Pluvialis squatorola), marbled godwit (Limosa
fedoa), western sandpiper (Calidris mauri), whimbrel (Numenius phaeopus), and willet
(Tringa semipalmata). The western snowy plover (Charadrius nivosus nivosus) was
observed on the wider beach adjacent to the Batiquitos receiver site and at the Cardiff
receiver site. The endangered California least tern (Sternula antillarum browni) and the
elegant tern (Sternula elegans) were observed in flight near the jetties of Batiquitos
Lagoon during beach surveys of the nearby Batiquitos receiver site.

Marine Mammals

Common dolphins (Delphinus delphis) and Pacific bottlenose dolphins (Tursiops
runcates) occur in the surf zone and in offshore waters. Pacific white-sided dolphins
(Lagenorhynchus obliquidens) and Risso’s dolphins (Grampus griseus) also are known
to occur seasonally in southern waters of the Southern California Bight (SCB).
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Gray whales (Eschrichtius robustus) migrate through the study area. The southbound
migration through the SCB begins in December and lasts through February; the
northbound migration is February through May. Gray whales migrate up to 125 miles
offshore along three pathways through the SCB. The project area lies within the
nearshore migration path, which extends from the shoreline to approximately 12 miles
offshore.

Harbor seals (Phoca vitulina) and California sea lions (Zalophus californianus) haul out
on sandy beaches, but haul-outs are infrequent on beaches in the region. An
established harbor seal haul-out area occurs at La Jolla, which is several miles from any
of the beaches in the study area. No established sea lion haul-out locations occur in the
local region.

All marine mammals are protected by the Marine Mammal Protection Act (MMPA),
which prohibits harassment and harm to these animals. Under the 1994 amendments,
harassment includes disturbance that would cause injury or disruption of behavioral
patterns, including, but not limited to, migration, breathing, nursing, breeding, feeding, or
sheltering.

Threatened and Endangered Wildlife
California least tern

The California least tern is Federal- and State-listed as endangered. This species is a
seasonal migrant to San Diego and nests in colonies at constructed nest sites in coastal
wetlands and on sandy beaches with sparse vegetation. The least tern nesting season
extends from April 15 to September 15. California least terns nest in loose colonies in
areas relatively free of human disturbance; they will abandon nesting areas if disturbed
by predators. Nests occur on the ground on sparsely vegetated sandy or gravelly
substrate. California Natural Diversity Database (CNDDB) occurrences for locations of
nesting tern colonies include Batiquitos and San Elijo Lagoons. No nesting has
occurred at San Elijo Lagoon since 2005 when a single nest was observed. Least terns
are visual predators on small fish, and they usually forage within a 2-mile radius of their
nesting site, although they may forage as far as 5 miles away. This species can be
expected to forage in nearshore waters adjacent to Solana Beach.

Western snowy plover

The western snowy plover is Federal-listed as threatened and is considered a California
Species of Special Concern. This small shorebird is a resident in San Diego and nests
at constructed nest sites in coastal wetlands, alkali flats at river mouths, salt
evaporators, and on sandy beaches with sparse vegetation. Critical habitat for snowy
plover includes portions of Batiquitos Lagoon, with recent nesting observed. Newly
constructed sites are at San Dieguito Lagoon. CNDDB occurrences for locations of
nesting plover colonies include Batiquitos and San Elijo Lagoons. Additionally, this
species can be expected to forage along the shoreline. Western snowy plover have
been observed on the beach south of Batiquitos Lagoon, on Cardiff State Beach south
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of San Elijo Lagoon (usually about midway between the restaurants and the south
parking lot), and in the lagoon inlet of San Dieguito Lagoon (Figure 17).

Turtles

Federal-listed marine turtles (e.g., green sea turtles [Chelonia mydas]) occasionally are
sighted in warm-water areas of estuaries and bays in the region, but do not come to
shore on beaches in the study area.

Abalone

Two species of abalone are listed as federal endangered species, the black abalone
(Haliotis cracherodii) and the white abalone (Haliotis sorenseni). Both species are
associated with reef habitats. The black abalone occurs in shallow subtidal and
intertidal rocky habitats throughout southern California. The population of this species
has been severely reduced by a wasting disease caused by a bacteria-like organism.
Abalone are broadcast spawners, but adults must be at a close distance (e.g., within a
few ft) for reproduction to be successful. This life history characteristic in combination
with depleted stocks limit the ability of these species to naturally recover. The white
abalone generally occurs in water depths between 66 and 200 ft, which is outside the
littoral zone subject to sand transport effects. Monitoring of reefs have not documented
abalone in the project area.
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Figure 17. Sensitive habitats in the vicinity of Encinitas, Solana, and Torrey Pines
Receiver Sites (from SANDAG 2011)
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