
M&A# 97-082-16 
 
 
 
 

Eelgrass Survey (60-Month) 
Coast Guard Mooring Corona del Mar 
Corona del Mar, California 

 
 

Prepared for 
 
U.S. Coast Guard 
Civil Engineering Unit Oakland 
2000 Embarcadero, Suite 200 
Oakland, California 94606-5337 
Attn: Roy Clark 
 
and 
 
U.S. Navy, Natural Resources Branch 
Southwest Division Naval Facilities Engineering Command 
South Bay AFT, Code 5SPR.MP 
2585 Callagan Hwy, Bldg 99 
San Diego, California 92136-5198 
Attn: Mitchell Perdue 
 
Prepared by 
 
Merkel & Associates, Inc. 
5434 Ruffin Road 
San Diego, California 92123 
Ph: (858) 560-5465 
Fx: (858) 560-7779 
 
Work performed under 
 
Southwest Division 
Naval Facilities Engineering Command 
Contract # N68711-97-D-8814 
Delivery Order No. 0013 
 
 
 
 
July 2007 



 
Certification 

 
 
The information contained in this report is believed to be a true and accurate reflection of the 
conditions present at the project site at the time of the monitoring survey. 
 
 
 
  
Keith W. Merkel    Robert C. Mooney 
Principal Consultant    Senior Biologist 
Merkel & Associates, Inc.   Merkel & Associates, Inc. 
 
 
Preferred Citation: U.S. Coast Guard, 2007.  Eelgrass Survey (60-Month) Coast Guard 

Mooring Corona del Mar 
Corona del Mar, California 
Merkel & Associates, Inc. for U.S. Navy, SWDIV NAVFACENGCOM 
Contract No. N68711-97-D-8814, D.O. 0013. 

 
 



60-month Eelgrass Monitoring CG Mooring Corona del Mar  
 

TABLE OF CONTENTS 
 

INTRODUCTION AND PURPOSE .............................................................................................. 1 

MONITORING PROGRAM.......................................................................................................... 1 

SURVEY METHODOLOGY.............................................................................................................. 3 

SURVEY RESULTS ...................................................................................................................... 3 

TRANSPLANT EELGRASS COVERAGE ............................................................................................ 3 
TRANSPLANT EELGRASS DENSITY................................................................................................ 5 
CONTROL EELGRASS COVERAGE.................................................................................................. 6 
CONTROL EELGRASS DENSITY ..................................................................................................... 6 

MITIGATION REQUIREMENTS AND DISCUSSION .............................................................. 6 

MITIGATION SUCCESS CRITERIA................................................................................................... 6 
DISCUSSION.................................................................................................................................. 6 

LITERATURE CITED ................................................................................................................... 8 

 
 

TABLE OF FIGURES 
 

Figure 1. Project vicinity map. 2 
Figure 2. 60-Month eelgrass monitoring at Coast Guard Mooring Corona del Mar, June 

2007. 4 
Figure 3. Eelgrass coverage history at the transplant and control Sites, Coast Guard 

Mooring Corona del Mar. 5 
 

Merkel & Associates # 97-082-16 iii



60-month Eelgrass Monitoring CG Mooring Corona del Mar  
 

Eelgrass Survey (60-Month) 
Coast Guard Mooring Corona del Mar 

Corona del Mar, California 
 

July 2007 
 

INTRODUCTION AND PURPOSE 
 
Merkel & Associates Inc. was retained by the U.S. Coast Guard (CG) under U.S. Navy 
Contract/Purchase Order No. N68711-97-D-8814, (IDIQ), Delivery Order No. 0013 to prepare a 
mitigation plan for eelgrass restoration, and to transplant and monitor the status of eelgrass (Zostera 
marina) resources at the CG Mooring Corona del Mar within Newport Bay, California (Figure 1).  
The eelgrass transplant was conducted to mitigate for impacts to eelgrass resulting from July 2001 
dredge activities adjacent to the CG Cutter Narwhal dock.  The work consisted of dredging an area 
approximately 9 m (30 ft) by 52 m (170 ft) to a depth of -3.05-m (-10-ft) MLLW. 
 
Dredging was permitted by the U.S. Army Corps of Engineers Permit No. 2001-005150-RLK.  Pre-
dredge eelgrass surveys were completed on April 7 and June 6, 2001, and a post-dredge survey was 
conducted on July 26, 2001 (Tenera, 2001).  The post-dredge survey revealed that approximately 38 
m2 (409 ft2) of eelgrass was removed by the dredging.  Based on the 1.2:1 eelgrass replacement ratio 
outlined in the Southern California Eelgrass Mitigation Policy (SCEMP), approximately 45.6 m2 
(491 ft2) of transplanted eelgrass was required to mitigate for the loss.  A transplant area of 
approximately 470 m2 (5,059 ft2), located within the dredge area adjacent to the floating dock was 
identified, and transplanted with eelgrass in February 2002 (Merkel & Associates, 2002a).  At the 
time of the transplant, a few small patches of eelgrass existed within the designated transplant area.  
These patches covered 18 m2 of the transplant area.  This preexisting eelgrass is excluded from 
calculations of eelgrass cover relating to mitigation success. 
 
This report constitutes the 60-month post-transplant survey of the transplanted eelgrass bed at the CG 
Corona del Mar.  This report contains a description of the survey methods and a discussion of the 
results of the eelgrass survey. 
 
MONITORING PROGRAM 
 
Upon completion of the eelgrass transplant effort, a monitoring program was initiated at the CG 
Mooring Corona del Mar site with designated monitoring events at 3, 6, 12, 24, 36, 48, and 60 
months post-transplant per the SCEMP (Merkel & Associates, 2002b).  When monitoring dates fell 
outside the normal eelgrass-growing season (April - October), monitoring dates were shifted to 
coincide with the season of greatest eelgrass abundance.  Surveys were also timed in coordination 
with the CG schedule to ensure the safety of the diver working under the docked vessel.  The 
eelgrass-monitoring program included milestone success monitoring to verify that minimum 
coverage and density requirements were achieved per the requirements of the SCEMP. 
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SURVEY METHODOLOGY 
 
The current 60-month post-transplant survey was a quantitative monitoring of the transplanted 
eelgrass bed conducted within the established transplant grid.  The survey was completed on May 25, 
2007 by Merkel & Associates staff Robert Mooney and Mary Tamburro. 
 
A standard diver transect method was used along transects that were extended from the same baseline 
surveyed during all post-transplant monitoring surveys (Merkel & Associates, 2002a & c, 2003, 
2004, 2005, 2006).  The 41-m (135-ft) baseline was re-established at the edge of and parallel to the 
existing floating dock where the CG Cutter Narwhal is moored.  The baseline extended 
approximately 2 to 3 m on either end of the dock.  A total of 10 transects were re-established 
perpendicular to the baseline.  Transects were spaced at 4.6-m (15-ft) intervals and extended away 
from the dock past the end of the eelgrass transplant area, typically at least 15 m (50 ft).  The eelgrass 
survey area encompassed both the eelgrass transplant area and dredge area. 
 
A SCUBA diver held the end of a fiberglass measuring tape that was fixed to the baseline, and swam 
along each transect and recorded the starting and stopping points of the eelgrass bed.  Gaps of greater 
than one-meter were recorded as open bay bottom.  The distribution of eelgrass along each transect 
was then plotted on a base map and eelgrass beds were extrapolated by connecting the transect 
intercepts with straight-line segments.  For mapping purposes and area calculation, the assumption 
was made that eelgrass extended linearly between the correlative points of adjacent transects along 
which eelgrass was recorded.   
 
A survey of the eelgrass control area was conducted using the same methodology used at the 
transplant site.  The 90-m2 (9x10 m) control area is located approximately 85 m southwest (toward 
the mouth of the bay) of the eelgrass transplant site.  Four transects (spaced 2.25 m apart) were 
extended 10 m from the 9 m long baseline and surveyed using the same methodology. 
 
During the survey, the density of actively growing leaf shoots was determined by conducting leaf 
shoot counts within a 1/16 m2 quadrat.  The quadrat was haphazardly placed within the transplanted 
eelgrass bed and all shoots within the quadrat were counted to develop a mean shoot density for the 
eelgrass bed within the survey area at the time of the survey.  A total of 12 leaf shoot counts were 
measured in the transplant site and 9 in the control bed. 
 
SURVEY RESULTS 
 
TRANSPLANT EELGRASS COVERAGE 
 
Within the 470-m2 eelgrass transplant area, a total of 121 m2 of eelgrass was detected (Figure 2).  
After subtracting the 18 m2 of eelgrass, which was preexisting in the transplant area, 103 m2 of 
eelgrass coverage is available for mitigation at the site (Figure 3).  The 60-month eelgrass coverage 
was lower than the 48-month monitoring interval in which 135 m2 of eelgrass was found within the 
transplant area (Merkel & Associates, 2006).   
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Eelgrass Coverage History
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Figure 3. Eelgrass coverage history at the transplant and control Sites, Coast Guard Mooring Corona del Mar. 
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TRANSPLANT EELGRASS DENSITY 
 
Mean eelgrass shoot density (±1SD) for the 60-month post-transplant survey was 68 ± 27 shoots per 
m2 (n=12), which s is lower than the density observed during the 48-month survey, which was 102 ± 
64 shoots per m2 (n=14) (Merkel & Associates, 2006). 
 
CONTROL EELGRASS COVERAGE 
 
Eelgrass coverage within the control bed was continuous.  Within the 90 m2 of area available, 100% 
eelgrass coverage was mapped (Figure 2).  This is an increase from the 87 m2 of eelgrass recorded 
during the 48-month survey (Figure 3). 
 
CONTROL EELGRASS DENSITY 
 
Mean eelgrass shoot density for the control bed during the 60-month post-transplant survey was 108 
± 34 shoots per m2 (n=9), which is similar to the 107 ± 49 shoots per m2 observed during the 48-
month post-transplant survey of (n=10) (Merkel & Associates, 2006). 
 
MITIGATION REQUIREMENTS AND DISCUSSION 
 
MITIGATION SUCCESS CRITERIA 
 
Criteria for determination of transplant success is based upon a comparison of vegetation coverage 
(area) and density (leaf shoots per m2) between a control area 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 1 m between individual shoot clusters.  Density is identified as the number of shoots per m2, as 
measured from representative areas within the control and 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. 

 
Should the control area fail or decline alongside the transplant mitigation area for reasons outside the 
control of the CG, the CG will not be held responsible for similar declines in the transplant site. 
 
DISCUSSION 
 
Although a decline in eelgrass coverage within the transplant area has been observed since 2002, the 
rate of this loss has declined (Figure 3) suggesting that eelgrass cover could stabilize in the near 
future.  And as noted in earlier reports, the portion of the transplant site directly under the CG Cutter 
Narwhal mooring has been predominantly devoid of eelgrass since the 6-month monitoring survey.  
Lack of growth in this area is attributable to shading from the Cutter.   
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Despite the gradual decline in eelgrass cover, the transplant site has consistently exceeded the areal 
mitigation requirements.  During the current survey, a total of approximately 103 m2 of eelgrass was 
available for mitigation within the transplant area.  The mitigation requirement related to the 
dredging required the creation of approximately 45.6 m2 of eelgrass.  The amount of eelgrass within 
the transplanted dredge impact area currently exceeds the mitigation requirement by more than 2 
times.  The mitigation program developed for eelgrass resources lost after the dredge activities at CG 
Mooring Corona del Mar in 2001 has resulted in successful mitigation for the removed eelgrass 
resources. 
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