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October 20, 2009 

 M&A # 97-128-05 
 
Virgina Oskoui 
City of San Diego 
600 B Street, Suite 800 
San Diego, CA 92101 
 

Re:  Post-Transplant Eelgrass Report for the North Harbor Drive Bridge Seismic 
Retrofit Over Navy Estuary, San Diego Bay, California 

 
Dear Virginia, 
 
This letter report transmits information regarding the eelgrass transplant completed for the North 
Harbor Drive Bridge Seismic Retrofit over Navy Estuary Project, San Diego Bay, California (ACOE 
#200800875-KJC, CCC CDP #6-06-047). 
 
SUMMARY 
 
An eelgrass (Zostera marina) transplant was conducted at the site of the North Harbor Drive Bridge 
Seismic Retrofit over Navy Estuary Project (Figure 1).  The bridge is located at UTM 480,000 mE; 
3,621,000 mN, Zone 11 (NAD 83), on North Harbor Drive between Harbor Island and Nimitz 
Boulevard within the City of San Diego, California, and spans the southern end of the NTC Channel 
(Navy Estuary) on the northern shore of San Diego Bay.  Impacts to approximately 283 m2 of 
eelgrass occurred as a result of the City of San Diego’s seismic retrofit of the existing bridge 
structure that was conducted as a part of Federal Aid Project No. STPLZ-5004.  Approximately 548 
m2 of eelgrass restoration was conducted to meet the 340 m2 mitigation requirement.  At the time of 
the transplant, the planting units appeared to be healthy and secure in the substrate.  Eelgrass was 
planted within all suitable sediment and bathymetric conditions. 
 
INTRODUCTION 
 
M&A was retained by the City of San Diego to conduct an eelgrass transplant in support of the North 
Harbor Drive Bridge Seismic Retrofit over Navy Estuary Project.  Work for this project involved 
seismic stabilization of the bridge, actually comprised of two adjacent bridges (eastbound and 
westbound), without changes to the projected footprint dimensions, height off of the water, or 
existing uses on the bridge platform.  Work involved reinforcement and infilling of the archways 
within the existing support piers and the addition of cast-in-steel shell concrete piles and an expanded 
pile cap at each pier, 2 through 6.  The support piles were driven at existing bridge pier supports to 
improve seismic load balancing and bridge stability.  Additional work included the repair and 
rehabilitation of deteriorating concrete and steel in the bridge, and replacement of bridge hardware at 
expansion joints, shear keys, and restrainer units. 
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METHODS 
 
Approximately 548 m2 of eelgrass was planted on October 16, 2009 within four transplant areas 
located northeast, northwest, southeast, and southwest of the North Harbor Drive Bridge (Figure 2).  
This eelgrass transplant was performed in accordance with transplant methods discussed in the 
Eelgrass Mitigation Plan (Merkel & Associates, 2009). 
 
The transplant made use of biodegradable soft anchors to fasten bare-root units to the bottom.  
Eelgrass was harvested from adjacent eelgrass beds along the nearby Spanish Landing shoreline, where 
less than 10% of the bed was harvested.  Eelgrass was harvested by hand and processed into planting 
units of 8-12 leaf-shoots per unit.  These planting units were processed and planted the same day that 
harvesting was completed.  Harvesting and planting was accomplished by SCUBA divers, planting 
each unit on 1-meter centers. 
 
REFERENCE SITES 
 
Two eelgrass reference sites have been established in native beds to the northwest and southeast of 
the bridge.  These sites have been selected based on proximity to and similarity in biological 
characteristics to the restoration site.  Monitoring of the reference areas will be conducted coincident 
with the monitoring of the restoration area.  Changes in the reference area over time will be 
considered when evaluating the performance of the restoration area. 
 
EELGRASS MONITORING PROGRAM 
 
As outlined in the Eelgrass Mitigation Plan, upon completion of the planting effort, a monitoring 
program will be initiated and will continue for a 60-month (5-year) period as required by the 
Southern California Eelgrass Mitigation Policy (SCEMP).  Monitoring will be conducted along 
permanent transects.  The distribution of eelgrass will be mapped along each transect, and all gaps in 
the bed which exceed three feet in length will be noted.  Along with the eelgrass coverage 
measurements, leaf shoot density in the transplant and control areas will be measured using a 1/16 
square meter quadrat. 
 
The monitoring program will be conducted at intervals of 3, 6, 12, 24, 36, 48, and 60-months post-
planting.  For each monitoring interval, a summary report will be prepared and submitted to the 
resource and regulatory agencies within 30 days of completion of the monitoring survey. 
 
Monitoring reports will include information from previous monitoring intervals, including numerical 
comparisons and graphic presentations of changing bed configurations.  The monitoring report will 
include an analysis of any decline or expansion in eelgrass coverage based on physical conditions of 
the site and individual plants, as well as any other significant observations made.  Monitoring reports 
will be submitted to the City of San Diego for distribution to: U.S. Army Corps of Engineers 
(ACOE), National Marine Fisheries Service (NMFS), U.S. Fish and Wildlife Service (USFWS), 
California Coastal Commission (CCC), California Department of Fish and Game (CDFG), and the 
Regional Water Quality Control Board (RWQCB).  These reports will identify the conditions for the 
eelgrass restoration and reference sites. 
 
The mitigation requirements for the project work require the successful establishment of 1.2:1 
replacement to impact area for eelgrass lost due to the project implementation.  This requires 340 m2 
of eelgrass to be successfully restored to compensate for the loss of approximately 283 m2 of eelgrass  
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impacted by temporary construction fills and work on over water platforms.  It is anticipated that this 
goal will be met. 
 
MITIGATION SUCCESS CRITERIA 
 
Mitigation will be deemed successful when it has met the success criteria outlined in the SCEMP.  
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 control area and the 
restoration area.  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 shoot clusters.  Density of 
shoots is identified as the number of leaf shoots per square meter, as measured from representative 
areas within the control or transplanted beds.  Key success criteria are 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. 
 
Areas that do not meet the above success criteria will be revegetated and again monitored for another 
five-year period, until the final goal is achieved. 
 
RESULTS AND DISCUSSION 
 
The post-transplant survey revealed that the planting units are well spaced and anchored in the 
bottom sediments in accordance with standard planting practices.  The planting units exhibited a 
healthy appearance, with the eelgrass leaves appearing green and floating vertically. 
 
An interim 3-month post-transplant monitoring is scheduled for January 2010, and the first SCEMP 
required (6-month) survey is scheduled for April 2010.  A report will be prepared providing the 
findings of each survey and noting any changes to initial planting conditions. 
 
If you have any questions regarding this report, please do not hesitate to contact me at (858) 560-
5465 or kmerkel@merkelinc.com. 
 
Sincerely, 
 
 
 
Keith W. Merkel 
Principal Consultant 
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