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INTRODUCTION 
 
An eelgrass (Zostera marina) transplant was performed on June 28, 2010 at the Marine 
Group Boatworks (Marine Group) eelgrass restoration site (mitigation site [M&A 2010]).  
The purpose of the transplant was to offset the effects on eelgrass habitat incurred during 
implementation of the dredge plan to remove accumulated marine sediments at the Marine 
Group site in San Diego Bay (Figure 1). 
 
A total of 102 square meters (m2) of eelgrass was impacted within the Marine Group lease 
area during dredge activities (WSSI 2010).  The mitigation requirement associated with this 
impact is the establishment of 122 m2 of eelgrass based on the 1.2:1 mitigation ratio specified 
by the Southern California Eelgrass Mitigation Policy (SCEMP) (NMFS 1991).  The 
mitigation plan (WSSI 2010) specified that a minimum of 150 m2 would be planted within a 
potential replanting area identified within the Marine Group leasehold. 
 
The purpose of this document is to report on the distribution and density of eelgrass 
resources at the mitigation site and an established control site.  This report summarizes the 
eelgrass status 6-months after the implementation of the restoration effort. 
 
TRANSPLANT SITE LAYOUT AND METHODS 
Eelgrass was planted using an anchored bare-root restoration technique with planting bundles 
placed on 1-meter (m) centers.  Bare-root bundles were created by sorting, trimming, and 
grouping 5-8 turions of eelgrass collected from donor eelgrass beds.  Bundles were then tied 
with degradable twine and attached to a degradable paper stick that served as an anchor 
during the first few weeks of root growth.  Detailed transplant methods are provided in M&A 
(2010). 
 
MITIGATION MONITORING METHODS 
M&A staff, Lee Murai, Randy Storaasli, and Edward Reeves, conducted the 6-month post-
construction eelgrass survey on March 30, 2011.  The survey consisted of eelgrass coverage 
and density investigations within the mitigation area and a control area (Figure 2 and Figure 
3).  Data were collected using a sidescan sonar operating at 600 kHz scanning out 20 m on 
both the starboard and port channels for a 40-m wide swath.  Parallel transects were 
navigated and spaced to allow overlap between adjoining sidescan swaths.  Transects were 
performed until the entirety of the survey area was captured in the survey record.  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.   
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Following completion of the survey, sidescan sonar traces were joined together and 
geographically registered.  Eelgrass was then digitized as a theme over the aerial image 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. 
 
A diver (Jimmy Reeves) verified the sidescan sonar data and collected sample data to 
calculate eelgrass density.  The density of actively growing leaf shoots was determined by 
placing a 1/16-m2 quadrat within the eelgrass beds at the mitigation and control areas.  
Within the mitigation area, replicate quadrats were sampled within each of the 4 planting 
areas (n=10 within each planting area [Figure 2]).  Within the control area, eelgrass densities 
were collected along each of 3 monitoring transects (n=10 on each transect [Figure 3]). 
 
MITIGATION MONITORING SURVEY RESULTS 
 
The survey of the mitigation area identified eelgrass in all 4 of the transplant sites.  A 25-m2 
planting area (northeast polygon in Figure 2) was established within what is believed to be 
the approximate center of the impacted area.  This planting area contained 20.4 m2 of eelgrass 
during the current monitoring.  The eelgrass density (mean ± 1 standard deviation) within 
this planting site was 222 ± 83 turions per m2.   
 
The two planting sites that were located along the shoreline were 25 m2 (southeast) and 40 
m2 (southwest).  These sites were located within bare areas adjacent to the eelgrass beds (as 
they existed prior to the transplant) (Figure 2).  These two planting areas were believed to be 
suitable eelgrass habitat that was not supporting eelgrass due either to impact or natural 
variation.  The southwestern site contained 7.0 m2 of eelgrass during this monitoring.  The 
eelgrass density at the western site was 262 ± 107 turions per m2.  The southeastern site 
contained 25 m2, was completely covered with eelgrass, and its density was 86 ± 56 turions 
per m2. 
 
Finally, a 150-m2 planting site (northwest polygon in Figure 2) was identified where the 
bottom is somewhat shallower than the rest of the site.  This area was believed to be suitable 
to support eelgrass but was not identified as supporting eelgrass prior to the transplant.  This 
area was supporting 15.4 m2 of eelgrass during the current monitoring.  Eelgrass density in 
this planting site was 166 ± 64 turions per m2. 
 
The 4 planting sites are currently supporting a total of 67.8 m2 of eelgrass.  The average 
eelgrass density for the planting sites as a whole (n=40) is 184 ± 102 turions per m2.   
 
The survey of the control area (Figure 3) identified 30,626 m2 of eelgrass.  Eelgrass density 
at the control area was 170 ± 78 turions per m2.  
 
DISCUSSION 
 
The Marine Group Boatworks Eelgrass Restoration Project is currently performing well.  
There are 67.8 m2 of eelgrass currently present within the 240 m2 that was transplanted and 
available for mitigation.  Given that eelgrass is currently growing within all 4 transplant sites, 
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it is reasonable to expect that eelgrass will continue to expand to further fill the sites.  There 
are no current criteria to be met relative to the SCEMP.  The SCEMP states that: 
 
Criteria for determination of transplant success shall be based on a comparison of the area 
of eelgrass coverage and density (turions per square meter) between the impacted area and 
the mitigation site (1.2 times the impacted area).  Extent of vegetated cover is defined as that 
area where eelgrass is present and where gaps in coverage are less than one meter between 
individual turion clusters.  Density of shoots is defined by the number of turions per area 
present in representative samples within the original impact area, control or transplant bed.  
Specific criteria as defined by the SCEMP are as follows: 

a. The mitigation site shall achieve a minimum of 70 percent area of eelgrass and 30 
percent density as compared to the adjusted project impact area after the first year. 
b. The mitigation site shall achieve a minimum of 85 percent area of eelgrass and 70 
percent density as compared to the adjusted project impact area after the second 
year. 
c. The mitigation site shall achieve a sustained 100 percent area of eelgrass bed and 
at least 85 percent density as compared to the adjusted project impact area for the 
third, fourth and fifth years. 

 
Should the required eelgrass transplant fail to meet any of the established criteria after 60 
months, a Supplementary Transplant Area (STA) shall be constructed and planted. 
 
Given the current distribution of eelgrass within the transplant sites, the room for expansion, 
and the fact that the observed densities were similar to the nearby control area, it is expected 
that the Marine Group Boatworks Eelgrass Restoration Project will meet its future 
performance goals.   
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APPENDIX A. 
SCEMP Eelgrass Mitigation Reporting Short Form 



 

 

Southern California Eelgrass Mitigation Policy 
Monitoring and Compliance Reporting Summary 

 
PERMIT DATA: 
Permit (Type, Number) Issuance Date Expiration Date Agency Contact 

ACOE: SPL-2008-00548-RRS 03.12.09 03.18.12 Robert Smith 
CDP:    
Other: RWQCB WPS:08C-083 04.15.09  Jody Ebsen 
 
EELGRASS IMPACT AND MITIGATION REQUIREMENTS SUMMARY: 
Permitted Eelgrass Impact Estimate  0 m2  
Actual Eelgrass Impact,  102 m2  
Eelgrass Mitigation Requirement  122 m2 Mitigation plan is WSSI 2010 
Impact Site Location  Marine Group Boatworks, San Diego Bay, Chula Vista, CA 
Impact Site Center Coordinates 32 37.8294 / -117 6.4983 
Mitigation Site Location  Marine Group Boatworks, San Diego Bay, Chula Vista, CA 
Mitigation Site Center Coordinates 32 37.8294 / -117 6.4983 
 
PERMITTEE CONTACT INFORMATION: 
Project Name Marine Group Boatworks Maintenance Dredging 

Marine Group Boatworks 
997 G Street 
Chula Vista, CA  91910  
Todd Roberts, Vice President 

Permittee Information 

619.427.6767; troberts@marinegroupbw.com 
Robert Mooney, Ph.D., Merkel & Associates, Inc. Mitigation Consultant 

858.560.5465;  rmooney@merkelinc.com 
 
PROJECT ACTIVITY DATA: 
Activity Start Date End Date Reference Info. 

Eelgrass Impact 07.09.09 09.16.09 WSSI 2010 
Installation of Eelgrass Mitigation 06.28.10 06.28.10 M&A 2010 
Initiation of Mitigation Monitoring 06.28.10 06.28.10 M&A 2010 
 
MITIGATION STATUS DATA: 
Mitigation 
Milestone 

Scheduled 
Survey 

Survey Date Area (m2) Density 
(turions/m2) 

Reference Info. 

Requirement   122 298 WSSI2010* 
0-month 06.28.10 06.28.10 240 8 M&A 2010 
6-month  12.28.10 03.30.11 67.8 184 M&A 2011 
12-month       
24-month       
36-month       
48-month       
60-month       
*WSSI reported approximately 350 turions per square meter in their pre-construction survey and used 
this value as the mitigation requirement in their mitigation plan.  Actual mitigation requirement is that 
85% of the pre-construction density be established (298 turions per square meter). 
 



 

 

FINAL ASSESSMENT: 
Was mitigation met? 
 

TBD 

Were mitigation and monitoring performed 
timely? 

Monitoring delayed to coincide with growth period. 

Was delay penalty required or were 
supplemental mitigation programs necessary? 

Mitigation performed after impact but no temporal 
penalties if mitigation implemented before 07.01.10 
per negotiation with Eric Chavez (NOAA). 

 


