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Final 48 Month Post Transplant Eelgrass Survey for the
Morro Bay Fiscal Year 2010 Maintenance Dredging Project,

Morro Bay, CA

INTRODUCTION

This document reports on the 48 month post transplant eelgrass survey for the Morro Bay Fiscal Year
2010 Maintenance Dredging Project. Merkel & Associates, Inc. (M&A) was retained by the U.S. Army
Corps of Engineers, Los Angeles District (Corps) to conduct an eelgrass (Zostera marina) transplant along
the western shoreline of Morro Bay, north of the A 1 Anchorage Area, as mitigation for unavoidable
impacts to eelgrass resources resulting from completion of the 2009 2010 maintenance dredging of the
Morro Bay entrance bar and navigation channel by the Corps at Morro Bay, California. Dredging was
conducted between November 2009 and February 2010. Based on a mitigation agreement between the
Corps and National Marine Fisheries Service (NMFS), it was estimated that eelgrass impacts to
approximately 4,047 m2 (1 acre) of eelgrass occurred as a result of the Corps’ dredging project. The
mitigation requirements for the project work require the successful establishment of 1.2:1 replacement
for eelgrass loss due to project implementation. The restoration of eelgrass at the eelgrass mitigation
site, therefore, is required to achieve a total area of 4,856 m2 (1.2 acres) of eelgrass compliant with the
area, density, and milestone development standards of the Southern California Eelgrass Mitigation
Policy (SCEMP, Rev. 11, NMFS 1991).

MITIGATION SITE HISTORY AND LAYOUT

A Corps mitigation transplant site was excavated from an unvegetated intertidal sand flat located on the
west side of the northern portion of the Bay in accordance with an eelgrass restoration site dredging
plan (Figure 1) (M&A 2010a). The Corps’ dredging contractor prepared the eelgrass mitigation site in
accordance with the project’s Final Eelgrass Mitigation Dredging Template (Merkel &Associates 2010a).
The site was excavated to suitable eelgrass growth elevation over an area of 2.4 acres that was expected
to stabilize at over 2 acres within suitable depth ranges and slopes to support eelgrass habitat. The
grading work for the eelgrass site preparation was completed on June 5, 2010, and a one month period
was allotted for site stabilization prior to the commencement of eelgrass transplant work. The site
ranges in depth from 0.0 ft MLLW down to –1.6 ft MLLW. The substrate is clean sand sloping to silty
sand at the deeper end of the site. To achieve the contractual transplant requirements and the planting
minimum required under the Final Eelgrass Mitigation and Monitoring Plan in support of the Morro Bay
Maintenance Dredging Project, Morro Bay, California (Merkel & Associates 2010b), a total of 4,858
eelgrass planting units were required to be planted over an area of 4,856 m2 (1.2 acres) on 1 meter
centers. However, to supplement the transplant program to ensure that the mitigation requirement of
4,856 m2 (1.2 acres) of eelgrass is established after 5 years, the transplant was oversized by a factor of
2.74, and a total of 5,584 eelgrass planting units (15 percent more units) were prepared and planted at
the eelgrass mitigation site. While a small number of the supplemental units were used to expand the
1 meter on center planting to 5,270 m2 (1.3 acres), the majority of the supplemental units were planted
on approximately 3 meter centers to effectively double the planting area creating a planting area of
9,720 m2 (2.4 acres). The eelgrass transplanting program was conducted between July 6 and July 9,
2010. At the time of the transplant, the planting units appeared to be healthy and secure in the
substrate.



Eelgrass Mitigation, Donor, and Reference Sites
Figure 1
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The transplant made use of biodegradable soft anchors to fasten bare root units to the bottom.
Eelgrass was harvested from two natural donor beds along the shorelines southeast and northwest of
the mitigation site, where less than 10% of the bed was harvested. Eelgrass was harvested by hand and
processed into planting units of 6 10 leaf shoots per unit. These planting units were processed the same
day that harvesting was completed and were planted within 24 hours. Harvesting and planting were
accomplished by divers using a self contained breathing apparatus (SCUBA), planting each unit on 1
meter centers over 5,270 m2 (1.3 acres) of the site and on approximately 3 meter centers over 4,454 m2

(1.1 acres) of the site.

Two eelgrass reference sites were established along the shorelines southeast and northwest of the
mitigation site. These sites are located adjacent to the donor sites at Coleman Beach and A 1
Anchorage. The sites were selected based on proximity to and similarity in biological characteristics to
the restoration site. Monitoring of the reference sites will be conducted coincident with the monitoring
of the mitigation site. Changes in the reference site over time are considered to represent natural
environmental variability when evaluating the performance of the mitigation site (see Monitoring
Program sections). Changes in the eelgrass beds at the reference sites and the mitigation site were
independent of any channel maintenance dredging activities conducted during the monitoring program.

At the 6 month monitoring interval, plants were healthy and expanding; with eelgrass exceeding the
target mitigation area even though no mitigation criteria apply to this monitoring interval (M&A 2011a).
The site had also suffered minor damage as a result of a tsunami that struck Morro Bay following the
March 11, 2011 Japanese earthquake (M&A 2011a). This tsunami resulted in development of two sand
chutes off of the planting area. These chutes cut slightly into the developing eelgrass bed. However,
over the subsequent years these sand chutes have remained stable without expansion. At the
completion of the 12 month survey in July 2011, the mapped eelgrass beds supported 107 percent of
the base mitigation requirement and 115 percent of the reference performance adjusted requirement
(M&A 2011b). Table 1 summarizes the performance of the site through time, relative to reference site
performance for areal bottom coverage. The site showed good early establishment of eelgrass where
densely planted (3, 6, and 12 month monitoring intervals), but areas of more open planting were slow
to fill in and even declined due to expanding heavy algal loads that favored areas of lower eelgrass
density (M&A 2011a and 2011b). By the 24 month survey in July 2012, the mitigation site had declined
to 0.91 acre of eelgrass, while the A 1 Anchorage reference site had similarly declined by an even more
significant level and the more northerly reference site at Coleman Beach had retained its full scale (M&A
2013a). Because of natural declines within the reference beds, the site sustained 130 percent of the
reference performance adjusted mitigation requirement at the 24 month monitoring interval, although
the area fell to 76 percent of the base mitigation level. Commencing with the 36 month monitoring
interval and subsequent events, mitigation obligations had been increased from 1.2 acres to 1.74 acres
as a result of unanticipated indirect impacts to eelgrass that are discussed under the Supplemental
Transplant section below. To mitigate these additional impacts, the Corps expanded planting within
gaps occurring in the mitigation site as well as planting pilot plots in the central and southern portion of
Morro Bay, as discussed below.

At the 36 month monitoring interval, the transplant only supported 90 percent of the initial base
mitigation requirement. However, significant eelgrass declines within the reference sites continued to
depress the reference area coverages leading to the mitigation site achieving 196 percent of the
reference performance adjusted mitigation requirement during this monitoring interval (M&A 2013d).
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Table 1. Summary of Eelgrass Mitigation Areal Coverage History and Mitigation Status

 Eelgrass Coverage 
Basic

Mitigation Requirement* 
Reference Adjusted  

Mitigation Requirement** 
Monitoring 

Interval
Mitigation 

Site
Reference 

Site
Mitigation 

Area Required 
Percent of 

Requirement 
Mitigation Area 

Required 
Percent of 

Requirement 
 Area (m2) Area (m2) (m2) (%) (m2) (%) 

Transplant 9720 5795 4856   4856   
3-month 7161 5795 4856   4856   
6-month 5340 4777 4856   4003   
12-month 5180 5382 4856 107% 4510 115%
24-month 3687 3383 4856 76% 2835 130%
36-month 6354 2671 7042 90% 3246 196%
48-month 4818 2798 7042 68% 3400 142%

* The Basic Mitigation Requirement is the need absent any unrelated declines in the reference sites.
** The Reference Adjusted Mitigation Requirement is the requirement of the mitigation site performance based on natural
reference site performance. This is the milestone success metric utilized to assess whether a site is meeting its mitigation
objectives under the SCEMP.

In all monitoring intervals, the eelgrass density within the mitigation site has been noted to exceed that
of the reference sites (Table 2). However, none of the differences in density that have been noted are
statistically significant given the high variance in eelgrass density within both the mitigation site and the
reference sites.

Table 2. Summary of Eelgrass Mitigation Areal Coverage History and Mitigation Status

Monitoring 
Interval

Mitigation Site Density 
turions/m2

Reference Site Density 
turions/m2

Mean Mitigation Site Density as 
a Percent of Reference Site Density

Transplant    
3-month 102.5 ±  40.3 91.7 ± 39.2 112% 
6-month 134.4 ±  40.3 94.4 ± 29.2 142% 
12-month 137.6 ±  49.9 117.8 ± 58.9 117% 
24-month 195.2 ±  87.7 109.6 ± 57.0 178% 
36-month 209.6 ± 112.2 124 ± 74.0 169% 
48-month 365.6 ± 149.9 184.4 ± 88.1 198% 

Concurrent with the efforts to establish eelgrass for dredging impacts, significant but unrelated eelgrass
declines within Morro Bay have been observed over the past many years since sometime after 2007 and
continuing through the present. The eelgrass declines have advanced from south to north and intertidal
to subtidal through the bay. Efforts to understand this eelgrass decline were initiated in 2011. In 2012,
it was determined that a biological disease agent was, at a minimum, participatory in the decline and
may likely be the primary agent in eelgrass losses within the bay (MBNEP 2013). The virulence of the
biological disease may have been triggered by unseasonally warm water conditions within the bay, or
potentially increased stress related to sediment or nutrient loading in the bay. Declines commenced
around 2007 and have advanced since this period. While the role of the biological agent in eelgrass
decline continues to be investigated, the timing of declines do not suggest a coupling with dredging
activities, or other in bay activities that do not temporally align with the changes.
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SUPPLEMENTAL TRANSPLANT

In November 2010, NMFS brought to the attention of the Corps that the impacts from the FY2010
dredging extended beyond the planned dredging footprint and the area for which mitigation had been
determined. Following investigations into the likely cause and extent of these unanticipated impacts to
eelgrass, it was determined that there was some amount of eelgrass lost due to indirect impacts from
dredging, specifically at the lower margins of the eelgrass beds, caused by the collapse of slopes
adjacent to the Federal Channels. The Corps, in consultation with resource agencies, determined the
unanticipated indirect impacts to be 1,821 m2 (0.45 acre). Calculations to determine this acreage are
included in the February 1, 2012 Plan of Action (POA) Letter to NMFS (ACOE 2012). The Corps then
developed a POA to mitigate this additional impact at a ratio of 1.2:1, per the SCEMP, for a total of an
additional 2,185 m2 (0.54 acre) of eelgrass mitigation (ACOE 2012). This plan called for the infill of
eelgrass within bare portions of the initial 2.4 acre mitigation planting area as well as the transplant of
0.5 acre of eelgrass within 10 pilot plots located within the barren central and southern Morro Bay
areas, where eelgrass has naturally declined over the past five years. These pilot plots are planned to
serve as a source for eelgrass re colonization of eelgrass within areas within which eelgrass has been
lost. Because of the staggered nature of the restoration effort starts and the integration of
supplemental plantings into the original planting area, this report does not separate performance of
eelgrass based on planting date, but rather treats the planting program as a whole. Where timing of
planting is pertinent to understanding of the restoration status, narrative discussions are provided.

To satisfy the Corps’ POA, a supplemental eelgrass transplant was conducted between September 16
and 20, 2012. A total of 4,187 eelgrass planting units were planted. A total of 2,187 planting units from
Coleman Beach donor sites were planted into gaps within the beds in the original 2.4 acre mitigation
site (Figure 2). In addition, 2,000 additional planting units were planted into 10 central bay pilot plots.
This September 2012 transplant was documented in the supplemental transplant report (Merkel &
Associates 2013b).

Concurrent with the initiation of the Corps pilot plot restoration program, a local volunteer program,
organized through the Morro Bay National Estuary Program (MBNEP) and funded by the Black Brant
Group and Morro Coast Audubon Society, was initiated to expand upon the federal efforts to foster
recovery of eelgrass within Morro Bay. This effort, the Morro Bay Eelgrass Recovery Program, expanded
pilot plantings in the central and southern portion of Morro Bay to 21 plots in 2012 by planting 11
additional plots. The Morro Bay Eelgrass Recovery Program has continued the planting efforts into
2013. The goal of the community based program is to continue the restoration effort into the future.
This volunteer program has benefited significantly as a result of the Corps efforts. M&A is serving as a
technical and scientific consultant to the volunteer program.

MITIGATION SUCCESS CRITERIA

Supplemental Transplant
The supplemental planting program included two differing standards for evaluation of success. For the
supplemental transplant to the original mitigation site, the added eelgrass would contribute to the initial
objectives of the restoration to develop eelgrass within the formal restoration site without extending
the monitoring program beyond the initial 5 year monitoring period. The goal of the original mitigation
site has thus been increased from 4,856 m2 (1.2 acres) of new eelgrass to 7,042 m2 (1.74 acres) with the
ultimate requirement being based on reference site performance adjustments as outlined in the SCEMP.
Based on the performance of the natural reference sites, eelgrass mitigation may be determined to be



Supplemental Planting within Original Mitigation Area
Figure 2
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successful at a coverage area and density that is less than the initial mitigation requirement where the
declines are proportional to the natural bed declines observed within the reference sites.

Pilot Plots
For the pilot plots introduced to assist in eelgrass recovery, no success criteria have been applied. These
pilot plots were intentionally placed in previously existing eelgrass beds that have recently experienced
decline unrelated to dredging. The function of the pilot plots is to contribute to a more rapid recovery
than would otherwise occur, rather than to achieve specific mitigation coverage or density goals. The
Corps has committed to monitor these pilot plots for the remaining years of the post transplant
monitoring period set by the initial transplant program.

Pilot plantings within the central and southern portions of Morro Bay are to be reported on for the last
three years of the initial monitoring program using a presence/absence and mapped extent
methodology. However, neither qualitative nor quantitative success standards are applied to the plots.
During the monitoring years (summers 2013 2015), data on eelgrass coverage and density in the pilot
and paired plots will be collected and submitted to NMFS and MBNEP.

EELGRASS MONITORING

As outlined in the project’s original Eelgrass Mitigation Plan (M&A 2010b), upon completion of the initial
FY2010 planting effort, a monitoring program was initiated and will continue for a 60 month (5 year)
period as required by the SCEMP. Along with the eelgrass coverage measurements, leaf shoot density in
the mitigation and reference sites are being measured using a 1/16 square meter quadrat.

The monitoring program has currently completed monitoring events at 3, 6, 12 (1 year), 24 (2 year), 36
(3 year) months and 48 (4 year) months post planting. The program will continue with a monitoring
event at 60 (5 year) months post planting. The Corps committed to include monitoring of the pilot plots
and the supplemental planting in the original mitigation site for the final three years (Years 3, 4, and 5)
of the monitoring program already in progress (ACOE 2012). To coincide with the Year 3, 4, and 5
monitoring events for the original mitigation site, the monitoring of supplemental planting areas is being
conducted in June/July of each year 2013 2015.

SUCCESS STANDARDS

For the supplemental transplant to the original eelgrass mitigation site, the success objectives are
adopted from the original restoration plan. Specifically, the mitigation sites and natural reference sites
at Coleman Beach (north) and near the A 1 Anchorage (south) will be monitored annually through the
remainder of the original 5 year monitoring period (Years 3 5, commenced in June July 2013), along
with natural reference sites located at Coleman Beach (north) and near the A 1 Anchorage (south). The
eelgrass monitoring program includes milestone success monitoring to verify that minimum coverage
and density requirements are achieved per the requirements of SCEMP. The coverage and leaf shoot
density of eelgrass within the restoration and reference sites will be mapped and measured at each
monitoring interval. Mitigation will be deemed successful when it has met the success criteria outlined
in the SCEMP for the area of mitigation required. Criteria for determination of transplant success will be
based upon a comparison of vegetation coverage (area) and density (leaf shoots per square meter)
between the reference sites and the mitigation site. Extent of vegetation cover is defined as the area
where eelgrass is present and where gaps in coverage are less than one meter between individual leaf
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shoot clusters. Density of shoots is identified as the number of leaf shoots per square meter, as
measured from representative areas within the reference or mitigation beds.

The mitigation site restoration target, including the supplemental infill planting effort, is 2,185 m2 (0.54
acre) of eelgrass beyond the initial 4,856 m2 (1.20 acre) of eelgrass intended to be established at the
site. This brings the restoration objective to 7,042 m2 (1.74 acre) as adjusted against the cover and
density performance of the natural reference sites. The Corps has committed to monitoring the
supplemental planting for the remaining three years of the original five year monitoring program. The
original mitigation monitoring will continue to meet the success objectives of the original restoration
plan. The monitoring for the original mitigation has already been completed for years one through four.
The SCEMP goals for the supplemental infill plantings have been adjusted to maintain the standards for
the remaining three years as follows:

A) A minimum of 70 percent areal coverage and 30 percent density should be achieved
after the first year.

B) A minimum of 85 percent areal coverage and 70 percent density should be achieved
after the second year.

C) A minimum of 100 percent areal coverage and 85 percent density should be achieved
for the third, fourth, and fifth years.

MONITORING METHODS

The 48 month post transplant survey was conducted on June 20 21, 2014. Eelgrass distribution data
were collected using interferometric sidescan sonar, which provided an acoustic backscatter image of
the seafloor within the project area. Interpretation of the data allowed for an assessment of the
distribution of the eelgrass. Sidescan backscatter data were acquired at a frequency of 468 kHz scanning
out 35 meters on both the starboard and port channels for a 70 m wide swath. The survey was
conducted by running parallel transects that were spaced to allow for overlap between adjoining
sidescan swaths. Transects were performed until the entirety of the survey area was captured in the
survey report. All data were collected in latitude and longitude using the North American Datum of
1983 (NAD 83), converted to the Universal Transverse Mercator system in meters (UTM), and plotted on
a geo rectified aerial image of the project site.

Within the mitigation planting area, eelgrass density data were collected at the mitigation and reference
sites. Data were collected by randomly placing a 1/16th square meter quadrat within the eelgrass beds.
Eelgrass turion (leaf shoot) densities were determined using an underwater video camera to count the
numbers of turions within the sampled quadrats. Twenty replicate quadrat counts were collected in
each of the sampled areas. Eelgrass bed density was calculated as turions per square meter by
multiplying the turion count within each quadrat by 16 and calculating the mean density and standard
deviation for the sampling performed. In addition, the overall condition of eelgrass was qualitatively
assessed by consideration of epiphytic loading, the stature of eelgrass, extent of plant inflorescence
(flowering stalks).

Following completion of the surveys, sidescan sonar traces were joined together and geographically
registered. Eelgrass was then digitized as a theme to calculate the amount of eelgrass coverage and
show its distribution. This method of eelgrass distribution calculation allows for monitoring eelgrass
trends at the project site with a substantial degree of accuracy and repeatability over time.
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All areas were calculated in square meters. For ease of reading, all areas have also been converted and
presented as acreage values that are rounded to the nearest 100th acre. For precise area values, the
square meter numbers are to be used.

RESULTS

EELGRASSMITIGATION SITE

The current 48 month survey revealed a total of 4,818 m2 (1.19 acres) within the eelgrass mitigation site
(Figure 3). This represents a decrease in eelgrass coverage of over 24 percent from the June/July 2013
36 month coverage. Macroalgae within the bed continues to be a concern, with green algae (Ulva and
Enteromorpha spp.) and red algae including Gracilaria verrucosa and Porphyra being most common.
Expansive populations of juvenile sand dollars (Dendraster eccentricus) are found within portions of the
beds, creating gaps in the eelgrass that will likely be difficult for eelgrass to recolonize. Epiphytic loading
on the eelgrass leaves was moderate with approximately 30 percent leaf cover and 10 20 percent silt
loading of the top of the leaves. The 48 month eelgrass turion density ( 1 SD) within the mitigation site
was 365.6 149.9 (n=20) shoots per square meter.

REFERENCE SITE

The project makes use of two reference sites bracketing the mitigation site. These are used as a
collective response indicator for comparison to the mitigation site. The two reference sites have
performed very differently since shortly after completion of the initial transplant; and as a result, the
data for each is reported separately followed by the composite results to be used for reference site
comparison.

During the current 48 month survey, the Coleman Beach reference site supported 2,484 m2 (0.61 acre)
of eelgrass. This is an increase of just over 4 percent from the 36 month survey coverage. Eelgrass
turion densities within the Coleman Beach reference site were 180.8 97.4 (n=20). Plants at Coleman
Beach reference site supported approximately 40 percent coverage of chain diatoms along with
epiphytic red algae. The Coleman Beach site supported approximately 30 percent epiphytic loading. No
silt loading was observed at Coleman Beach and no disease was noted within the beds. Recent high
heat had blanched some of the tips of the eelgrass blades that were exposed at the surface during the
extreme high heat and winds. Approximately 10% macroalgae coverage within the base of the bed was
noted. Eelgrass within the Coleman Beach sites ranged from approximately 0.5 meters to greater than 2
meters in height.

During the current 48 month survey, the A 1 Anchorage reference site supported 314 m2 (0.08 acre) of
eelgrass. This coverage is an 11 percent increase from the coverage during the June/July 2013 36 month
monitoring event. The A 1 Anchorage reference site eelgrass turion densities were 188.0 80.1 (n=20).
The epiphytic loading of the A 1 Anchorage reference site was approximately 50 percent, with a
considerable amount of macroalgae (Gracilaria and Ulva) interspersed in the bed and a high sediment
load (approximately 60 percent) being encountered on the leaves of the eelgrass. The upper elevation
portions of the A 1 Anchorage reference site continue to be devoid of eelgrass and supported
intermittent occurrence of Gracilaria on otherwise unvegetated flats.

When combined for use as a single reference, the two reference sites bracketing the mitigation site
supported a combined total of 2,798 m2 (0.69 acres), which represents an increase of nearly 5 percent



48-Month Eelgrass Distribution, June 2014
Figure 3
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cover from the 36 month survey coverage. The eelgrass turion densities ( 1 SD) within the combined
reference sites were 184.4 88.1 (n=40) shoots per square meter.

PILOT PLOT TRANSPLANTS

In September 2012, the Corps transplanted 10 pilot plots. The sites were reviewed using interferometric
sidescan sonar during the June 2014 survey, and it was determined that 7 of the 10 plots planted by the
Corps continue to hold eelgrass plants (Figure 4, Table 3). None of the plots supported the full extent of
planting initially conducted and limited expansion in the plantings has been observed since the prior
2013 review of the sites. The transplant plots that have retained eelgrass are all subtidal or located in
low intertidal plots that were within pooling depressions that do not go dry even during extreme low
tides. Goose herbivory on plots has been reported to be severe in both 2013 and 2014 based on
observations made by members of the Black Brant Group who hunt in southern Morro Bay and who
have been very active and supportive in a large scale effort to recover eelgrass within south Morro Bay
following large die offs beginning around 2007.

Table 3. Pilot Plot Transects Location and Status
PLOT # 36 MONTH MONITORING (JULY 2013) 48 MONTH MONITORING (JULY 2014)
1A No Eelgrass Remained No Eelgrass Remained
2A Eelgrass Remained Eelgrass Remained
2B No Eelgrass Remained No Eelgrass Remained
3A Eelgrass Remained Eelgrass Remained
4A Eelgrass Remained Eelgrass Remained
5A Eelgrass Remained No Eelgrass Remained
6A Eelgrass Remained Eelgrass Remained
7A Eelgrass Remained Eelgrass Remained
8A Eelgrass Remained Eelgrass Remained
10A Eelgrass Remained Eelgrass Remained

DISCUSSION

The 48 month survey revealed that the existing eelgrass mitigation site, including both the initial
mitigation planting and the supplemental planting, is achieving all success criteria under the SCEMP.
This status has as much to do with the performance of the reference site as the mitigation site. Figure 5
summarizes the areal coverage requirements and status of the mitigation site performance over the life
of the monitoring program. The figure identifies both the raw requirement for mitigation performance
as well as the reference adjusted requirement for eelgrass coverage. In 2012, the mitigation
requirement was increased from 4,856 m2 (1.2 acres) to 7,042 m2 (1.74 acres) by commitment of the
Corps for unaccounted for indirect impacts of slope failures following dredging (ACOE 2012). This is
reflected as a change in requirements between 2012 and 2013.

The unadjusted eelgrass area requirement for the mitigation site is 7,042 m2 (1.74 acres). Presently, the
site supports 4,818 m2 (1.19 acres) of eelgrass, which is 68 percent of the unadjusted mitigation need.
However, large scale baywide declines in eelgrass cover have decimated one of the two reference sites
(A 1 Anchorage) for the mitigation site, driving the reference adjusted mitigation requirement down to
3,400 m2 (0.84 acre) (Figure 5). As a result, the moderate performance of the mitigation site combined
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Figure 5

Eelgrass Coverage at Mitigation and Reference Sites Relative to Restoration Requirements
Morro Bay Fiscal Year 2010 Maintenance Dredging Project

Morro Bay, CA
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with regional declines that have not hit the mitigation site as hard as areas to the south of the site, have
resulted in the continued success of the Corps’ mitigation site for the full obligation of the initial 4,856
m2 (1.20 acre) commitment and the subsequent 2,185 m2 (0.54 acre) mitigation commitment.

With respect to eelgrass turion density, the mitigation site has continued to outperform the reference
sites over the history of the monitoring program (Figure 6). At the present time, the mitigation site is
198 percent more dense than the composite of the reference sites. The spread between eelgrass
density within the mitigation and the reference beds has continued to broaden with time as the A 1
Anchorage reference site has declined and is now represented only by eelgrass beds located at deeper
fringes of the site. Similarly, the Coleman Beach reference site has always supported a broader depth
range than the mitigation site, and the average eelgrass bed density is drawn down at this site by
inclusion of deeper portions of the reference site that naturally have lower turion densities than
shallower portions of the bed.

While the mitigation site is performing acceptably overall, there remains concern for long term success.
During the course of the monitoring program, the restored eelgrass bed has suffered declines in cover
that in great measure have mirrored declines in the natural beds in Morro Bay and that of the combined
reference sites. Notably, declines in both reference beds and the restoration site were principally
observed along the upper margins of the site, similar to that which has been occurring for the past few
years in the southern bay and which is seemingly spreading from the south to the northern portions of
the bay. It is now known that a biological pathogenic agent, unrelated to the annual O&M maintenance
dredging, is involved in the losses of eelgrass that have been observed in Morro Bay (MBNEP 2013).

The mitigation bed has been noted to support diseased plants similar to those observed in beds located
further south in the bay. These plants were first noted in 2012, and conditions within the beds have not
worsened since their 2012 detection. Conversely, the 2013 conditions observed in the mitigation bed
appear to be better than 2012. In 2014, disease evidence was greatly reduced at the mitigation site.
This observation is very positive and bodes well for the mitigation site. However, it should be kept in
mind that the condition of eelgrass in Morro Bay is overall very precarious. In 2007, approximately 344
acres of eelgrass were mapped in the bay. In 2009 and 2010, the mapped eelgrass had fallen to 240
acres and 176 acres, respectively. At the present time, there is less than 15 acres of eelgrass remaining
in Morro Bay in 2013 (Merkel & Associates 2013c, MBNEP 2013).

The Corps’ eelgrass pilot plantings in 2012 have had several positive outcomes. The first is that these
plots have demonstrated that eelgrass from north bay donor sites can be reintroduced to the central
portions of Morro Bay where eelgrass has been lost. Second, the pilot planting has supported the
initiation of a local volunteer effort to restore eelgrass within Morro Bay. This effort would not have
been as readily initiated had it not been for the infrastructure of the restoration program being
developed for the Corps’ pilot restoration program. Finally, the successes observed in the plots planted
by the Corps have helped to identify suitable conditions for eelgrass and have aided in targeting
additional pilot plot establishment under the Morro Bay Eelgrass Recovery Program, which is being
headed up by the MBNEP.

The next scheduled monitoring event is the 60 month monitoring to be performed in June/July 2015.
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Figure 6

Mitigation Site Eelgrass Shoot Density Relative to Reference Site Shoot Density
Morro Bay Fiscal Year 2010 Maintenance Dredging Project

Morro Bay, CA
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Appendix A. Monitoring and Compliance Reporting Summary

Southern California Eelgrass Mitigation Policy
Monitoring and Compliance Reporting Summary
(to be submitted with each monitoring report)

PERMITTEE CONTACT INFORMATION:

Project Name (same as permit reference): Morro Bay Fiscal Year 2010 Maintenance Dredging Project

1.0 Permittee Information
Name US ACOE Address 915 Wilshire Blvd

Contact Name Mr. Justin Denelsbeck City, State, Zip Los Angeles, CA 90017
Phone 213 452 3797 Fax 213 452 4204
Email Justin.Denelsbeck@usace.army.mil

Mitigation Consultant

Name Merkel & Associates, Inc. Address 5434 Ruffin Rd.
Contact Name Keith Merkel City, State, Zip San Diego, CA 92123

Phone 858 560 5464 Fax 858 560 7779
Email kmerkel@merkelinc.com

PERMIT DATA:

Permit Issuance Date Expiration Date Agency Contact

EELGRASS IMPACT AND MITIGATION REQUIREMENTS SUMMARY:

Permitted Eelgrass Impact Estimate (m2): 4,047 m2

Actual Eelgrass Impact (m2): 4,047 m2 On (post construction date): February 2010

Eelgrass Mitigation Requirement (m2):* 4,856 m2

7,042 m2
Mitigation Plan
Reference:

Merkel & Associates, 2010
Merkel & Associates, 2012

Impact Site Location: Morro Bay, CA

Impact Site Center Coordinates (projection &
datum): 35º 22.3’ N; 120º 51.6’W

Mitigation Site Location: Morro Bay, CA

Mitigation Site Center Coordinates (projection &
datum): 35º 22.0’ N; 120º 51.4’W



PROJECT ACTIVITY DATA:

Activity Start Date End Date Reference Information

Eelgrass Impact November 2009 February 2010 Merkel & Associates
June 2010

Installation of Eelgrass Mitigation July 6, 2010 July 9, 2010 Merkel & Associates
July 2010

Initiation of Mitigation Monitoring October 2010 July 2015 Merkel & Associates
December 2010

MITIGATION STATUS DATA:

Mitigation
Milestone

Scheduled
Survey Survey Date Area

(m2)
Density

(turions/m2) Reference Information

0 July 2010 July 9, 2010 9,712 Merkel & Associates
July 2010

3 October 2010 October 15, 2010 7,161 102.5±40.3 Merkel & Associates.
December 2010

6 April 2011 April 17, 2011 5,340 134.4±40.3 Merkel & Associates
July 2010

12 July 2011 July 23, 2011 5,179 137.6±49.9 Merkel & Associates
August 2011

24 July 2012 July 1, 2012 3,687 195.2 87.7 Merkel & Associates
July 2012

36 July 2013 July 1, 2013 6,354 209.6 112.2 Merkel & Associates
September 2013

48 July 2014 June 20 21, 2014 4,818 365.6 149.9 Merkel & Associates
July 2014

M
on

th

60 July 2015 TBD NA NA NA

FINAL ASSESSMENT:

2.0 Was mitigation met? Yes (to date)*

Were mitigation and monitoring performed
timely? Yes (to date)

Was delay penalty required or were supplemental
mitigation programs necessary? None (to date)

*The initial mitigation was estimated by agreement based on an anticipated impact of 4,047 m2 (1.0 acre)
with a mitigation requirement of 4,856 m2 (1.2 acres). Subsequent determination of impacts beyond the
initially estimated footprint resulted in an increase in the mitigation requirement to 7,042 m2 (1.74 acres)
in 2012 by Plan of Action (POA) by the Corps. Poor performance of natural reference sites due to baywide
eelgrass declines, which are not related to dredging, has been an important factor to success of the
mitigation site.


