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1.0 INTRODUCTION 
 

1.1 PROJECT BACKGROUND AND PURPOSE 
 
Coastal Resources Management, Inc. (CRM) conducted a post-dredging  eelgrass (Zostera 
marina)  habitat survey on April 23rd, 2009 at the Balboa Marina in Newport Harbor, 
Newport Beach, California. The purpose of the investigation was to determine the 
construction-related effects on eelgrass habitat resulting from dock replacement and 
associated dredging.  The project location is shown in Figure 1 and Photograph 1.   
 

 
 

 
Balboa Marina is located within the City of Newport Beach, California.  The facilities are 
located immediately south of Coast Highway, west of Bayside Drive, and north of Linda 
Isle.  Site coordinates for the center of the marina are 33o 36.934’ N, and 117o 54.164’ W.  
 
The Balboa Marina project includes replacing the existing 27,643 square foot (sq ft) dock 
system with a new and smaller 20,225 sq ft dock system that will accommodate 105 boat 
slips; replacing 70, 16-inch diameter support piles with 60 piles, which vary  in diameter 
between 14 and 16-inches; and dredging portions of the access channel and marina 
fairways from existing depths of between -4 to -7 ft Mean Lower Low Water (MLLW) to 
-10 ft MLLW in the west end and the middle of the access channel and -8 ft MLLW at 
the east end of the project area.    
 
Dredging occurred between November 18th, 2008 and February 2nd, 2009. The total 
dredge volume was 31,677 cubic yards (cy) and less than the 34,000 cy authorized for the 
project.  A portion of this material was used to create an on-site eelgrass mitigation area 
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at depths between -2 ft and -3 ft MLLW on the northeast and east side of the Marina.  
Figure 2 illustrates the proposed dock layout, dredge plan, and the location of the eelgrass 
mitigation area.   
 
 
 

 
 

Photograph 1.  Balboa Marina Project Area (Pre-Construction Dock Layout)  in 
Newport Harbor, Newport Beach, CA 
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1.2 REGULATORY BACKGROUND 
 
The City of Newport Beach has an adopted, Coastal Commission-approved land use plan 
(LUP).  The LUP acknowledges that the need to maintain and develop coastal-dependent 
uses may result in impacts to eelgrass:  

“Dredging and dock and bulkhead construction projects 
have a potential to impact eelgrass resources within several 
areas of Newport Bay through direct habitat loss or 
secondary effects of turbidity or vessel anchor scarring.  
However, ongoing maintenance of harbor structures and 
periodic dredging is essential to protect Newport Harbor’s 
value as a commercial and recreational resource.  A 
comprehensive and balanced management plan is necessary 
in order to maintain the recreational and commercial uses 
of the harbor while protecting its natural marine 
resources…”  LUP at 4-40.   

To mitigate the potential impacts to eelgrass of dredging and development, the LUP 
requires the avoidance where possible and restoration where avoidance is not practical:  

“Avoid impacts to eelgrass (Zostera marina) to the greatest 
extent possible.  Mitigate losses of eelgrass at 1.2 to 1 
mitigation ratio and in accordance with the Southern 
California Eelgrass Mitigation Policy.  Encourage the 
restoration of eelgrass throughout Newport Harbor where 
feasible.”  LUP Policy 4.2.5-1. 

This survey and mitigation plan was undertaken to assess compliance with, and 
mitigation that may be required pursuant to, LUP Policy 4.2.5-1 in accordance with 
ACOE 404 SPL-200700372-FBV, Special condition # 6 and City of Newport Beach 
Mitigated Negative Declaration Permit #2171-2004 Mitigation Monitoring and Reporting 
Program measure B-4. 
 
1.3 SUMMARY OF EELGRASS SURVEYS CONDUCTED AT THE PROJECT 
SITE PRIOR TO THE PRE-CONSTRUCTION SURVEY  
 
November 1992.  A marine biological field survey was conducted in the Balboa Marina 
Basin adjacent to Reuben's Restaurant on November 4, 1992 for a proposed dredging 
project (Coastal Resources Management, 1992).  No unique marine species, (i.e., eelgrass) 
or unique communities occurred in the project area.   
 
October 1993.  In October 2003, an eelgrass habitat survey was conducted by Tetra Tech, 
Inc. within the Balboa Marina and the adjacent navigational channel (Tetra Tech, Inc.  
2003). Eelgrass was located at depths shallower than -6 ft MLLW, primarily within the 
navigational channel in the eastern portion of the survey area (Figure 3).  The total area of 
eelgrass found within the survey area was 734 square meters (sq m), or 7,906 square feet (sq 
ft).  Of this total, 97% was located in the navigational channel.  Sections of the two largest 
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beds in the navigational channel that comprised 46.8 sq m of eelgrass (504 sq ft) were 
located south of the southern pierhead line.  Several small patches were found between the 
north bulkhead and the pierhead line where docks were located.  Eelgrass beds were 
generally patchy and ranged in size from 0.2 to 144 sq m.  No eelgrass shoot density data 
was collected during the survey.  
 
August 2004.  These surveys did not cover the bulkhead  pierhead lines on the south side of 
the channel adjacent to Linda Isle.  Coastal Resources Management mapped eelgrass beds 
on the south side of the marina channel adjacent to Linda Isle in August 2004 during area-
wide eelgrass surveys for the City of Newport Beach (Coastal Resources Management, 
2004).  The majority of eelgrass beds mapped within the bulkhead to pierhead line were 
extensions of eelgrass located at the northeast tip of Linda Isle in the main channel mapped 
by Tetra Tech (2003).  However, smaller patches and beds were also located south of the 
bridge to Linda Isle, as well as on the northwest tip of Linda Isle across the channel from the 
Nautical Museum.  Eelgrass was located at depths between -3 and -7 ft MLLW.  Eelgrass 
shoot density was described as “low to moderate” density (i.e., between 25 and 150 shoots 
per square meter) (CRM, 2005a).  Shoot density near-by Linda Isle during June 2004 
averaged 144 +/- 58 shoots per square meter, and ranged between 28.6 to 300 shoots per 
square meter (n=60 replicates). 
 
 May 2007.  CRM conducted a baseline field survey and prepared a project impact 
assessment and mitigation plan for the proposed Balboa Marina Project in May 2007 
(CRM, 2007).  The results indicated that only 399.4 sq ft of eelgrass was present in the 
channel and within the confines of the marina basin.  Eelgrass bed turion density was 
16.1 turions per square meter.  A program to mitigate the loss of this eelgrass at a 1.2 to 1 
(impact to mitigation ratio) and the loss of 6,689.6 sq ft of potential eelgrass habitat 
(NMFS 1991 as amended) was submitted to the agencies for approval. The program 
include the transplant of 479.3 sq ft of eelgrass at the project site, and the construction of   
7,616.5 sq ft of shallow water, “potential” eelgrass habitat.  With some modifications that 
included the use of a submerged sheet pile structure in place of a submerged rock groin to 
surround and enclose the eelgrass mitigation site, the program was accepted by the 
agencies.  
 
September 2008 (Pre-Construction Survey).  The project area included 3.8 acres of 
bayfloor.  Of this total, the bottom area surveyed by diving biologist was 43.8%, (1.7 
acres), based upon eighty-four, 6 ft-wide, variable length transects, each, six feet wide.  
In addition, focused surveys were conducted in areas where eelgrass was located during 
the May 2007 survey.   In the main channel, transect lengths were 900 to 1,000 ft long.  
In the marina fairways (north side of the channel) and between docks along Linda Isle 
(south side of channel) transect lengths ranged from 70 to 106 ft long.  One patch of 
eelgrass was mapped (Figure 3) encompassing 59.1 sq ft. (5.5 sq m).  This patch was located 
in the marina basin located immediately west of Mama Gina’s Restaurant, where a patch 
was located in May 2007.  Comparatively, in May 2007, CRM mapped  410.7 sq ft (38.2 sq 
m) of eelgrass.   The amount of eelgrass present during the September 2008 survey 
represented 0.75% of the 7,906 sq ft (734 sq m) mapped by Tetra Tech, Inc. in 2003, and 
14.4% of the eelgrass mapped by CRM in 2007. 
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2.0 APRIL 2009 POST-CONSTRUCTION EELGRASS SURVEY METHODS 
 
The April 2009 post-construction eelgrass habitat survey was conducted by Coastal 
Resources Management, Inc. marine biologists Mr. Rick Ware, and Mr. Tom Gerlinger 
between 0900 and 1600 hrs, and assisted by Ms. Robin Kohler, Marine Technician.  The 
survey was conducted using agency-approved underwater line-transect surveys to determine 
the presence of, abundance of eelgrass.  The survey areas included those areas with the 
highest potential for eelgrass to grow, based on pre-construction surveys conducted in 
2007 and 2008 (Figure 4).  
 
Transect lengths were spaced approximately 9.9 feet (ft) [3 meters] apart.  All transects 
were swam based upon magnetic headings using an underwater compass, and direction 
correction information supplied by the surface crew.  The length of the transects varied 
from 25 ft to 200 ft-long, depending on the configuration of the channel and the newly 
emplaced boat docks (Figures 2 and 4).  
 

3.0 RESULTS 
 

3.1 UNDERWATER CONDITIONS 
 
Water temperatures varied from 63 and 65 degrees Fahrenheit (F) one foot above the 
bottom, and between 66 and 68 degrees one foot below the surface.    The tides ranged 
between +0.9  to +4.1 ft MLLW between 1000 and 1500 hours.  Depths were deeper than 
during the pre-construction survey within biological survey areas due to dredging activity.  
Surveyed depths ranged from -7.5 to -11.5 ft MLLW in the channel and within the boat 
basins.  Shallower areas outside the dredge footprint varied from -2 to -7 ft MLLW.   Theses 
areas were not dredged.  Underwater visibility was poor, turbidity was high, and averaged 
about 1.5 to 2 ft on each side of the center line.  Sediments were fine silt and sands.  
Turbidity was high throughout the mid Lower Bay to Upper Bay regions, and not limited to 
Balboa Marina during the day of the survey due to on-going, and simultaneous dredging 
activity  of  Upper Newport Bay and the Dunes Marina.  
 
3.2 AMOUNT OF HABITAT SURVEYED 
 
The focused areas surveyed for eelgrass included 1.94 acres of bayfloor.  Of this total, the 
bottom area surveyed was 44.3 %, (0.88 acre).  Focused  transects were repeated in those 
areas where eelgrass patches were observed in 2007 and 2008 .  Transect lengths varied 
from 25 ft to 200 ft long, depending on the area surveyed in the main channel or within 
the marina fairways.  
 
The dive survey also included the area within the marina constructed exclusively for 
eelgrass mitigation located along the northeast and east bulkhead (Figure  2).   Depths in this 
area ranged from -2 to -3 ft MLLW.     Visibility was approximately 3 ft on each side of the 
center line.   
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3.3   EELGRASS AREAL COVER 
 
No eelgrass was located during the post-construction eelgrass survey.  During the pre-
construction survey conducted in September 2008, one patch of eelgrass was mapped 
encompassing 59.1 sq ft. (5.5 sq m).  Previously, CRM mapped  410.7 sq ft (38.2 sq m) of 
eelgrass in May 2007.  
 
3.4   INVASIVE ALGAE (CAULERPA TAXIFOLIA) 
 
Biologists did not observe any invasive algae, Caulerpa taxifolia during the survey. 
 
3.5  OTHER MARINE ORGANISMS OBSERVED DURING THE SURVEY 
 
No algae or other plants were observed during the survey.   The burrowing anemone 
Pachycerianthus fimbriatus was observed in areas where dredging had not occurred. The 
only fish species observed was the round sting ray (Urolophus halleri).  This species was 
observed in the main channel within the dredged zone.  
 

4.0  PROJECT IMPACTS 
 
4.1 DIRECT, LONG-TERM IMPACTS TO EELGRASS HABITAT AND   

VEGETATION 
 
The loss of eelgrass was divided into two classes:  (1) eelgrass vegetation present at the 
project site that was directly affected by dredging and marina renovation (59.1 sq ft) and (2) 
potential eelgrass habitat (i.e., unvegetated sediments) that historically supported eelgrass 
but was not at the present due to area perturbations (7,327.9 sq ft).   Direct eelgrass habitat 
losses will require mitigation at a minimum mitigation ratio of 1.2 to 1 (replacement vs. 
impact ratio, National Marine Fisheries Service 1991 as amended). Potential eelgrass habitat 
losses will be mitigated at a ratio of 1 to 1.   Mitigation measures to restore eelgrass 
vegetation are described in Section 5.      
 

 
5.0   MITIGATION  MEASURES FOR LOSSES ASSOCATED WITH THE 

BALBOA MARINA DREDGE PROJECT 
 

5.1   MITIGATION FOR POTENTIAL EELGRASS HABITAT LOSSES 
 
An eelgrass transplant mitigation program  is proposed to mitigate the long-term, direct loss 
of eelgrass as a result of dredging activity.  This plan, along with monitoring and reporting 
requirements associated with the transplant is provided below.  
 
5.1.1  Direct, Long-term Eelgrass Habitat Losses 
 
Required mitigation, by impact area is shown in Table 1.   Impacts will be mitigated at a 
minimum ratio of 1.2 to 1 (mitigation to impact) for loss of existing vegetation (Class 1 
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Impacts), and 1 to 1 for the loss of potential eelgrass habitat (Class 2 Impacts).  Eelgrass 
vegetation losses will be mitigated by conducting an eelgrass transplant program according 
to the Southern California Eelgrass Mitigation Policy (National Marine Fisheries Service 
1991 as amended). 
 
 A minimum of 70.1 sq ft is required for loss of vegetation, and 7,327.9 sq ft is required for 
the loss of potential eelgrass habitat. To increase the chance of transplant success, a total of 
400 square feet of eelgrass will be transplanted.  This represents a mitigation to impact ratio 
of  6.7 to 1.   
 
Potential eelgrass habitat will be mitigated by creating an eelgrass mitigation area and 
infilling with sediments at optimal depths for eelgrass establishment and growth (See 
Section 5.4.4 and 5.4.5).  
    

Table 1.  Mitigation Required for the Balboa Marina Renovation Project 
 

 Loss of Eelgrass 
Vegetation 

Potential Eelgrass Habitat 

 
 
 
 
Location 

Mitigation (1.2 to 1 
Replacement to Impact 

Ratio) 
 (sq ft) 

Mitigation 
1:1 Replacement to 

 Impact Ratio 

Between North Bulkhead 
and North Pierhead Line  
(Dock Area) 

70.1 sq feet required for 
the loss of 59.1 sq ft; a 

total of 400 sq ft will be 
transplanted to increase 
the chance of transplant 

success 
 

134.9 sq ft required for the 
lost of 134.9  sq ft 

Navigation Channel 0 7,197 sq ft required for the 
loss of 7,197 sq ft 

Total 70.1 sq ft required for 
the loss of 59.1 sq ft 

7,327.9  sq ft required for 
the loss of 7,327.9  sq ft  

 
 
5.2 TRANSPLANT ELEMENTS 
 
5.2.1 Permission to transplant within tideland areas 
 
Permission will be required to transplant within tidelands that are under the City of 
Newport Beach and/or the County of Orange jurisdiction. The appropriate agency will be 
contacted and permission to transplant obtained once the transplant site is selected.  
Contacts to obtain permission include Mr. Chris Miller, City of Newport Beach Harbor In 
addition, permission will be required from The Irvine Company, since the project will be 
conducted within the Marina.  
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5.2.2 Permission to collect eelgrass donor material 
 
State of California Scientific Collecting Permits will be required for staff involved with 
the actual collecting of donor material for the transplant. In addition, special permission 
will be required from the California Department of Fish and Game to collect eelgrass 
donor material.  The CDF&G contact is Bill Paznokas, California Department of Fish and 
Game, San Diego Office (858) 627-3985. In addition, an attachment to CRM’s scientific 
collecting permit will be required from CDF& G office in Sacramento, based upon 
CDF&G’s San Diego’s acceptance of the request to transplant eelgrass.   
 
5.2.3 Responsible Parties 
 
The Applicant, The Irvine Company, will be the responsible party for this project.  The 
California Department of Fish and Game, National Marine Fisheries Service, the California 
Coastal Commission, and the U.S. Army Corps of Engineers will be responsible for 
reviewing the project’s monitoring program results and for determining if the project meets 
or does not meet criteria as a successful eelgrass mitigation project.   
 
5.2.4 Selection and Construction of Habitat to Mitigate for Potential Eelgrass Losses 
and the Loss of Eelgrass Vegetation 
 
Coastal Resources Management, Inc. assisted The Irvine Company and URS/Cash 
Associates in re-designing the Balboa Marina to allow for on-site mitigation in an area to 
be constructed between the docks and the bulkhead at the northeast corner of the marina 
near Ristorante Mama.  A plan view and cross-sectional view of the proposed eelgrass 
mitigation site is shown in Figure 6.   The site modification includes maximizing depths 
at which eelgrass is found in back-harbor areas and the dredge channel from where it will 
be impacted (-2 to -3 ft MLLW) by infilling behind a sheet-metal dike to hold the 
sediments in place.    
 
The total amount of available habitat constructed for both potential eelgrass habitat losses 
and direct vegetation losses is 7,917 square feet, and minimally larger than what was 
required for the project.  The required mitigation for potential eelgrass habitat loss is 
7,328 sq ft.  For direct losses of eelgrass, the required mitigation is 70.8 sq ft.  Thus, the 
area constructed will sufficiently cover both mitigation requirements.  
 
5.2.5 On-site modifications to support an eelgrass mitigation site 
 
The 7,917 sq ft mitigation site was constructed between November 11th, 2008 and 
February 2, 2009 (See Photographs 3 and 4, Appendix 2).  Sediments were in-filled into 
the contained eelgrass area using sediments from the Balboa Marina Channel dredging 
operation.  Following the removal of the existing dock system, a sheet metal pile system 
with a maximum elevation of -3 ft MLLW was constructed  around the perimeter of the 
eelgrass mitigation area.  Sandy silt material from the navigational channel dredging 
project was then be used to infill the mitigation site to depths between -2 and -3 ft 
MLLW.  Sediments were selected from the lowest dredging horizon zones that contained 
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the highest proportion of sandy material.  Figure 5 shows the mitigation site and the 
location of the sediment sampling locations.  Table 2 summarizes the sediment grain size 
data for each of five sediment sampling locations within the transplant site, and illustrated 
in Figure 6.  Sediments were classified primarily as fine sand with silt and clay, with a 
greater amount of clay observed at West 2 (Sandy Clay).  The percentage of sands varied 
between 44.2 (West 2) to 84.3% (East 2).   
 
 Based on the results of the sediment analysis, the mitigation site sediments are conducive 
to eelgrass transplants.  While eelgrass can grow within a range of sediment types 
between silts and fine sands, mixtures of both sands and silt with a skewness for greater 
amounts of sands are generally considered within optimal ranges for eelgrass and eelgrass 
transplants.   The exact location of eelgrass transplants at the site will be determined 
during a pre-transplant dive survey. 
 

 
Figure 5 

 
 
 
 
 
 
 
 



Balboa Marina Dock Replacement Project  Coastal Resources Management, Inc. 
Post-Construction Survey, Impacts, and Mitigation Plan.  April 2009 Survey 

 13

Table 2.  Sediment Grain Size Analysis, Balboa Marina Eelgrass Transplant Site. % Weight Fraction* 

Location 
Description of Sediment 
Type Gravel 

Coarse 
Sand 

Medium 
Sand 

Fine 
Sand 

Total 
Sand 

Fraction Silt Clay 
Total 

Silt/Clay 

West 1 
Fine Sands with Silt and 
Clay 0.0 0.1 2.8 58.3 61.2 15.5 23.4 38.9 

West 2 Sandy Clay 0.0 0.1 4.4 39.8 44.2 21.7 34.1 55.8 
West 3 Fine Sand with Silt and Clay 0.1 0.1 1.1 64.3 65.5 14.9 19.6 34.5 
East 1 Fine Sand with Silt and Clay 0.0 0.0 12.9 66.8 79.6 7.9 12.5 20.4 
East 2 Fine Sand with Silt and Clay 0.3 0.0 5.5 78.5 84.3 7.8 8.2 16.0 

*Analysis conducted by AP Engineering and Testing, Inc.  ASTM D 422 
 

Balboa Marina Eelgrass Transplant Site Characteristics, 19 January 2009
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Figure 6.  

 
5.2.6 Eelgrass Transplant 
 
The following program will be implemented to mitigate the loss of eelgrass associated with 
the Balboa Marina Renovation Project.  The eelgrass transplant will involve several steps; 
collecting stock material from the donor site(s), preparing the material for transplanting, 
replanting the eelgrass in the mitigation area receiver site, following up the transplant with 
monitoring surveys, and evaluating the success of the transplant.   
 
Collection and Preparation of Donor Eelgrass Material.  Material will be harvested by 
diver-biologists from the shallow subtidal at three locations in the mid-portion of Newport 
Bay. Donor sites will include (1) The east side of Harbor Island (2) Bayshores, in front of 
the private sandy beach area, and (3) the Linda Island Inlet (Figure 7).  These three areas are 
located within the same water mass regime, with water mass turnover rates that are 
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approximately 6-10 days (Ying Poon, Everest International Consultants, Pers. com with R. 
Ware).  By collecting within this eelgrass the potential for eelgrass transplant shock will be 
minimized.   
 

 
Figure 7.  Location of Eelgrass Donor Sites (John Wayne Beach, Linda Isle, and 

Harbor Island)  for the Balboa Marina Transplant Project 
 
The preferred transplant method is the bundle method (Fonseca et al., 1982) in which 
eelgrass is collected by divers from the donor site, transferred to shore, separated into 
planting units, and replanted by divers along a pre-determined grid.  The donor material 
from each area will be mixed together and then integrated into planting units consisting of 
about 10 shoots and associated substrate and root mass.  Shoots will be bundled and tied 
together with biodegradable line and a sediment anchoring device.  The bundles will be 
transferred to the divers who will then replant the eelgrass bundles in spacing units of 1 unit 
per 0.5 sq  meter over a 400 sq ft (36 sq m) planting area.  No material would be salvaged 
from the proposed dredging areas due to project timing. The preliminary number of donor 
eelgrass bundles and eelgrass shoots required for the transplant is calculated in Table 3.   
 
While 70.1 sq ft (6.5 sq m) eelgrass mitigation area is required for 59.1 sq ft of direct 
eelgrass losses at a 1.2 to 1 eelgrass mitigation ratio, a total of 400 sq ft (37 sq m)  of 
eelgrass will be planted to increase the potential for successful mitigation (6.8 to 1 
mitigation to impact ratio).   
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Table 3.  Estimated Amount of Eelgrass Vegetation 
Required for the Balboa Marina Project (400 sq ft, 38 sq m) 

 
 MINIMUM TOTAL NUMBER OF PLANTING UNITS (P.U.) 
 Total eelgrass surface area/ (P.U. Density)2 

37 m2 
0.5 m (2) 

= 74  P.U. 
 

Estimated Additional Material Required = 12 P.U. 
 

Total Planting Units = 86 
TOTAL NUMBER OF SHOOTS 

 Total number of P.U. x 10 shoots/P.U. 
 10 shoots/P.U.  x  86 P.U. 

 = 860  shoots 
 
Transplant timing.   Eelgrass transplants will be scheduled for the period of 1 June to  July 
31st, 2009. This will have given sediment conditions to stabilize for a period of 
approximately 5 months.   Originally, the proposed timing of the transplants was anticipated 
to be between late March and May, 2009. However, higher-than-normal turbidity in this part 
of Newport Harbor has continued forcing a delay in the schedule.   It is anticipated that the 
transplants will be conducted over a two-day period. 

 
5.3 FIELD MONITORING  
 
5.3.1  Transplant Monitoring Surveys 
 
A series of seven monitoring surveys will be required to evaluate transplant success over a 
period of five years. Furthermore, if the initial transplant fails to conform with required 
performance standards, a supplemental transplant area and monitoring program in 
conformance with the Southern California Eelgrass Mitigation Policy will be required 
(See Section 5.5). 
 
Post-transplant monitoring surveys will be conducted during the active vegetative growth 
periods of eelgrass (March through October) at intervals of 3 months, 6 months, 1 year, 2 
years, 3 years, 4 years, and 5 years after the transplant to determine the health of the 
transplanted vegetation and to evaluate transplant success based on established criteria 
(NMFS 1991 as amended).  Eelgrass areal cover, percent cover and shoot density of eelgrass 
will be determined during each monitoring survey. Undisturbed areas of the eelgrass 
meadows in the vicinity of the transplant site will be used a control area when assessing the 
results of the transplant. If yearly criteria are not met, then a replant will be conducted.  The 
amount to be replanted is based upon a formula that takes into account area and/or density 
deficiencies (NMFS 1991 as amended).   
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5.4  REPORTING  
 
Field survey results will be submitted to the Executive Director of the California Coastal 
Commission and the U.S. Army Corps of Engineers in report format within 30 days of the 
post-project monitoring survey, and seven post-transplant monitoring surveys.  The reports 
will present eelgrass area and density data, an assessment of the functional quality of the 
area, a qualitative assessment of invertebrate and fish use of the area, determination if 
mitigation success criteria have been met, and recommended remedial measures if the 
transplant is not meeting mitigation success criteria.  Reporting summaries (See Appendix 
3) will also be included per NMFS 1991 Eelgrass Mitigation Policy Guidelines (NMFS 
1991, as amended). 
 
5.4.1 Mitigation Success Criteria (NMFS 1991 as amended, Revision 11) 
 
Criteria for determination of transplant success shall be based upon a comparison of 
vegetation coverage (area) and density (turions per square meter) between the project 
adjusted impact area (i.e., original impact area multiplied by 1.2, or the amount of 
eelgrass habitat to be successfully mitigated at the end of five years) and mitigation 
site(s).1  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 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, then a 
Supplementary Transplant Area (STA) shall be constructed, if necessary, and planted.  
The size of this STA shall be determined by the following formula: 
 
STA = MTA x (|At + Dt| - |Ac + Dc|)  
 
MTA = mitigation transplant area. 
                                                 
1 CRM Note: For this project, eelgrass transplant success is defined as the successful transplant of 70.1 sq 
ft, be based upon the amount required to be transplanted for the observed loss of 59.1 sq ft. 
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At = transplant deficiency or excess in area of coverage criterion (%). 
Dt = transplant deficiency in density criterion (%). 
Ac = natural decline in area of control (%). 
Dc = natural decline in density of control (%). 
 
The STA formula shall be applied to actions that result in the degradation of habitat (i.e., 
either loss of areal extent or reduction in density). 
 
Five conditions apply: 
 
1) For years 2-5, an excess of only up to 30% in area of coverage over the stated criterion 
with a density of at least 60% as compared to the project area may be used to offset any 
deficiencies in the density criterion. 
2) Only excesses in area criterion equal to or less than the deficiencies in density shall be 
entered into the STA formula. 
3) Densities which exceed any of the stated criteria shall not be used to offset any 
deficiencies in area of coverage. 
4) Any required STA must be initiated within 120 days following the monitoring event 
that identifies a deficiency in meeting the success criteria.  Any delays beyond 120 days 
in the implementation of the STA shall be subject to the penalties as described in Section 
8 of the Southern California Eelgrass Mitigation Policy.  
5) Annual monitoring will be required of the STA for five years following the 
implementation and all performance standards apply to the STA.   
 
5.5 CONTINGENCY PLANS 
 
If the initial transplant is unsuccessful, then one additional replanting at the primary on-site 
mitigation area will occur.  The amount to be transplanted will be based upon the guidelines 
in the Southern California Eelgrass Mitigation Policy (NMFS 1991 as amended). If 
remedial transplants at the project site are unsuccessful, then eelgrass mitigation should be 
pursued at off-site locations in either Lower or Upper Newport Bay.  The site will be 
selected on the basis of mitigation site evaluations currently underway by the City of 
Newport Beach.  
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APPENDIX 1.  EELGRASS MITIGATION SITE CONSTRUCTION 

PHOTOGRAPHS 
 

 
Photograph 3.   Construction of Eelgrass Mitigation Area at Balboa Marina. 

October 2008 

 
Photograph 4.   Construction of Eelgrass Mitigation Area at Balboa Marina.  

 October 2008 
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APPENDIX 2. 
SOUTHERN CALIFORNIA EELGRASS MITIGATION POLICY 
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SOUTHERN CALIFORNIA EELGRASS MITIGATION POLICY 
(Adopted July 31, 1991) 

 
 
Eelgrass (Zostera marina) vegetated areas are recognized as important ecological 
communities in shallow bays and estuaries because of their multiple biological and 
physical values.  Eelgrass habitat functions as an important structural environment for 
resident bay and estuarine species, offering both predation refuge and a food source.  
Eelgrass functions as a nursery area for many commercially and recreational important 
finfish and shellfish species, including those that are resident within bays and estuaries, 
as well as oceanic species that enter estuaries to breed or spawn.  Eelgrass also provides a 
unique habitat that supports a high diversity of non-commercially important species 
whose ecological roles are less well understood. 
 
Eelgrass is a major food source in nearshore marine systems, contributing to the system 
at multiple trophic levels.  Eelgrass provides the greatest amount of primary production 
of any nearshore marine ecosystem, forming the base of detrital-based food webs and as 
well as providing a food source for organisms that feed directly on eelgrass leaves, such 
as migrating waterfowl.  Eelgrass is also a source of secondary production, supporting 
epiphytic plants, animals, and microbial organisms that in turn are grazed upon by other 
invertebrates, larval and juvenile fish, and birds. 
 
In addition to habitat and resource attributes, eelgrass serves beneficial physical roles in 
bays and estuaries.  Eelgrass beds dampen wave and current action, trap suspended 
particulates, and reduce erosion by stabilizing the sediment.  They also improve water 
clarity, cycle nutrients, and generate oxygen during daylight hours.   
 
In order to standardize and maintain a consistent policy regarding mitigating adverse 
impacts to eelgrass resources, the following policy has been developed by the Federal and 
State resource agencies (National Marine Fisheries Service, U.S. Fish and Wildlife 
Service, and the California Department of Fish and Game).  While the intent of this 
Policy is to provide a basis for consistent recommendations for projects that may impact 
existing eelgrass resources, there may be circumstances (e.g., climatic events) where 
flexibility in the application of this Policy is warranted.  As a consequence, deviations 
from the stated Policy may be allowed on a case-by-case basis.  This policy should be 
cited as the Southern California Eelgrass Mitigation Policy (revision 11). 
 
For clarity, the following definitions apply. "Project" refers to work performed on-site to 
accomplish the applicant's purpose.  "Mitigation" refers to work performed to compensate 
for any adverse impacts caused by the "project".  "Resource agencies" refers to National 
Marine Fisheries Service (NMFS), U.S. Fish and Wildlife Service (USFWS), and the 
California Department of Fish and Game (CDFG). 
 
1. Mitigation Need.  Eelgrass transplants shall be considered only after the normal 
provisions and policies regarding avoidance and minimization, as addressed in the 
Section 404 Mitigation Memorandum of Agreement between the Corps of Engineers and 
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Environmental Protection Agency, have been pursued to the fullest extent possible prior 
to the development of any mitigation program.  Mitigation will be required for the loss of 
existing vegetated areas, loss of potential eelgrass habitat, and/or degradation of 
existing/potential eelgrass habitat.  Mitigation for boat docks and/or related work is 
addressed in section 2. 
 
2.  Boat Docks and Related Structures.  Boat docks, ramps, gangways and similar 
structures should avoid eelgrass vegetated or potential eelgrass vegetated areas to the 
maximum extent feasible.  If avoidance of eelgrass or potential eelgrass areas is 
infeasible, impacts should be minimized by utilizing, to the maximum extent feasible, 
construction materials that allow for greater light penetration (e.g., grating, translucent 
panels, etc.). For projects where the impact cannot be determined until after project 
completion (i.e., vessel shading, vessel traffic) a determination regarding the amount of 
mitigation shall be made based upon two annual monitoring surveys conducted during the 
time period of August to October which document the changes in the bed (areal extent 
and density) in the vicinity of the footprint of the boat dock, moored vessel(s), and/or 
related structures.  Any impacts determined by these monitoring surveys shall be 
mitigated per sections 3-12 of this policy.  Projects subject to this section must include a 
statement from the applicant indicating their understanding of the potential mitigation 
obligation which may follow the initial two-year monitoring.   
 
3. Mitigation Map.  The project applicant shall map thoroughly the area, distribution, 
density and relationship to depth contours of any eelgrass beds likely to be impacted by 
project construction.  This includes areas immediately adjacent to the project site which 
have the potential to be indirectly or inadvertently impacted as well as potential eelgrass 
habitat areas.  Potential habitat is defined as areas where eelgrass would normally be 
expected to occur but where no vegetation currently exists.  Factors to be considered in 
delineating potential habitat areas include appropriate circulation, light, sediment, slope, 
salinity, temperature, dissolved oxygen, depth, proximity to eelgrass, history of eelgrass 
coverage, etc. 
 
Protocol for mapping shall consist of the following format: 
 

1) Bounding Coordinates 
Horizontal datum - Universal Transverse Mercator (UTM), NAD 83, Zone 
11 is the preferred projection and datum.  If another projection or datum is 
used, the map and spatial data must include metadata that accurately 
defines the projection and datum. 

 
Vertical datum - Mean Lower Low Water (MLLW), depth in feet. 

 
2)  Units 

Transects and grids in meters. 
 

Area measurements in square meters/hectares. 
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3)  File format 
 A spatial data layer compatible with readily available geographic 

information system software must be sent to NMFS and any other 
interested resource agency when the area mapped has greater than 10 
square meters of eelgrass.  For those areas with less than 10 square meters, 
a table must be provided giving the bounding x, y coordinates of the 
eelgrass areas.  In addition to a spatial layer or table, a hard-copy map 
should be included within the survey report.  The projection and datum 
should be clearly defined in the metadata and/or an associated text file. 

 
 
All mapping efforts must be completed during the active growth phase for the vegetation 
(typically March through October) and shall be valid for a period of 60 days with the 
exception of surveys completed in August - October.  Surveys completed after unusual 
climatic events (i.e., high rainfall) may have modified requirements and surveyors should 
contact NMFS, CDFG, and USFWS to determine if any modifications to the standard 
survey procedures will be required.  A survey completed in August - October shall be 
valid until the resumption of active growth (i.e., in most instances, March 1).  After 
project construction, a post-project survey shall be completed within 30 days.  The actual 
area of impact shall be determined from this survey. 
 
4. Mitigation Site.  The location of eelgrass transplant mitigation shall be in areas similar 
to those where the initial impact occurs.  Factors such as, distance from project, depth, 
sediment type, distance from ocean connection, water quality, and currents are among 
those that should be considered in evaluating potential sites. 
 
5. Mitigation Size.  In the case of transplant mitigation activities that occur concurrent to 
the project that results in damage to the existing eelgrass resource, a ratio of 1.2 to 1 shall 
apply.  That is, for each square meter adversely impacted, 1.2 square meters of new 
suitable habitat, vegetated with eelgrass, must be created.  The rationale for this ratio is 
based on, 1) the time (i.e., generally three years) necessary for a mitigation site to reach 
full fishery utilization and 2) the need to offset any productivity losses during this 
recovery period within five years.   An exception to the 1.2 to 1 requirement shall be 
allowed when the impact is temporary and the total area of impact is less than 100 square 
meters.  Mitigation on a one-for-one basis shall be acceptable for projects that meet these 
requirements (see section 11 for projects impacting less than 10 square meters). 
 
Transplant mitigation completed three years in advance of the impact (i.e., mitigation 
banks) will not incur the additional 20 percent requirement and, therefore, can be 
constructed on a one-for-one basis.  However, all other annual monitoring requirements 
(see sections 8-9) remain the same irrespective of when the transplant is completed.  
 
Project applicants should consider increasing the size of the required mitigation area by 
20-30 percent to provide greater assurance that the success criteria, as specified in 
Section 10, will be met.  In addition, alternative contingent mitigation must be specified, 
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and included in any required permits, to address situation where performance standards 
(see section 10) are not likely to be met. 
 
For potential eelgrass habitat, a ratio of 1 to 1 of equivalent habitat shall be created. 
 
Degradation of existing eelgrass vegetated habitat that results in a reduction of density 
greater than 25 percent shall be mitigated on a one-for-one basis.  For example, a 25 
percent reduction in density of a 100 square meter (100 turions/meter) eelgrass bed  to 75 
turions/meter would require the establishment of 25 square meters of new eelgrass with a 
density at or greater than the pre-impact density.  All other provisions of the Policy would 
apply. 
 
6.  Mitigation Technique.  Techniques for the construction and planting of the eelgrass 
mitigation site shall be consistent with the best available technology at the time of the 
project.  Donor material shall be taken from the area of direct impact whenever possible, 
but also should include a minimum of two additional distinct sites to better ensure genetic 
diversity of the donor plants.   No more than 10 percent of an existing bed shall be 
harvested for transplanting purposes.  Plants harvested shall be taken in a manner to thin 
an existing bed without leaving any noticeable bare areas.  Written permission to harvest 
donor plants must be obtained from the California Department of Fish and Game.   
 
Plantings should consist of bare-root bundles consisting of 8-12 individual turions.  
Specific spacing of transplant units shall be at the discretion of the project applicant.  
However, it is understood that whatever techniques are employed, they must comply with 
the stated requirements and criteria.   
 
7.  Mitigation Timing.  For off-site mitigation, transplanting should be started prior to or 
concurrent with the initiation of in-water construction resulting in the impact to the 
eelgrass bed.  Any off-site mitigation project which fails to initiate transplanting work 
within 135 days following the initiation of the in-water construction resulting in impact to 
the eelgrass bed will be subject to additional mitigation requirements as specified in 
section 8.  For on-site mitigation, transplanting should be postponed when construction 
work is likely to impact the mitigation.  However, transplanting of on-site mitigation 
should be started no later than 135 days after initiation of in-water construction activities.  
A construction schedule which includes specific starting and ending dates for all work 
including mitigation  activities shall be provided to the resource agencies for approval at 
least 30 days prior to initiating in-water construction.  
 
8. Mitigation Delay.  If, according to the construction schedule or because of any delays, 
mitigation cannot be started within 135 days of initiating in-water construction, the 
eelgrass replacement mitigation obligation shall increase at a rate of seven percent for 
each month of delay.  This increase is necessary to ensure that all productivity losses 
incurred during this period are sufficiently offset within five years. 
 
9. Mitigation Monitoring.  Monitoring the success of eelgrass mitigation shall be 
required for a period of five years for most projects.  Monitoring activities shall 
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determine the area of eelgrass and density of plants at the transplant site and shall be 
conducted at initial planting, 6, 12, 24, 36, 48, and 60 months after completion of the 
transplant.  All monitoring work must be conducted during the active vegetative growth 
period and shall avoid the winter months of November through February.  Sufficient 
flexibility in the scheduling of the 6 month surveys shall be allowed in order to ensure the 
work is completed during this active growth period.  Additional monitoring beyond the 
60 month period may be required in those instances where stability of the proposed 
transplant site is questionable or where other factors may influence the long-term success 
of transplant. 
 
The monitoring of an adjacent or other acceptable control area (subject to the approval of 
the resource agencies) to account for any natural changes or fluctuations in bed width or 
density must be included as an element of the overall program. 
 
A monitoring schedule that indicates when each of the required monitoring events will be 
completed shall be provided to the resource agencies prior to or concurrent with the 
initiation of the mitigation (see attached monitoring and compliance summary form). 
 
Monitoring reports shall be provided to the resource agencies within 30 days after the 
completion of each required monitoring period and shall include the summary sheet 
included at the end of this policy. 
 
10. Mitigation Success.  Criteria for determination of transplant success shall be based 
upon a comparison of vegetation coverage (area) and density (turions per square meter) 
between the adjusted project impact area (i.e., original impact area multiplied by 1.2) 
and mitigation site(s).  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 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, then a 
Supplementary Transplant Area (STA) shall be constructed, if necessary, and planted.  
The size of this STA shall be determined by the following formula: 
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STA = MTA x (|At + Dt| - |Ac + Dc|)  

 
MTA = mitigation transplant area. 
At = transplant deficiency or excess in area of coverage criterion (%). 
Dt = transplant deficiency in density criterion (%). 
Ac = natural decline in area of control (%). 
Dc = natural decline in density of control (%). 
 
The STA formula shall be applied to actions that result in the degradation of habitat (i.e., 
either loss of areal extent or reduction in density). 
 
Five conditions apply: 
 
1) For years 2-5, an excess of only up to 30% in area of coverage over the stated criterion 
with a density of at least 60% as compared to the project area may be used to offset any 
deficiencies in the density criterion. 
2) Only excesses in area criterion equal to or less than the deficiencies in density shall be 
entered into the STA formula. 
3) Densities which exceed any of the stated criteria shall not be used to offset any 
deficiencies in area of coverage. 
4) Any required STA must be initiated within 120 days following the monitoring event 
that identifies a deficiency in meeting the success criteria.  Any delays beyond 120 days 
in the implementation of the STA shall be subject to the penalties as described in Section 
8. 
 
5) Annual monitoring will be required of the STA for five years following the 
implementation and all performance standards apply to the STA.   
 
11.  Mitigation Bank.  Any mitigation transplant success that, after five years, exceeds 
the mitigation requirements, as defined in section 10, may be considered as credit in a 
"mitigation bank".  Establishment of any "mitigation bank" and use of any credits 
accrued from such a bank must be with the approval of the resource agencies and be 
consistent with the provisions stated in this policy.  Monitoring of any approved 
mitigation bank shall be conducted on an annual basis until all credits are exhausted.  
 
12.  Exclusions.    
 
 1)  Placement of a single pipeline, cable, or other similar utility line across an 
existing eelgrass bed with an impact corridor of no more than 1 meter wide may be 
excluded from the provisions of this policy with concurrence of the resource agencies.  
After project construction, a post-project survey shall be completed within 30 days and 
the results shall be sent to the resource agencies.  The actual area of impact shall be 
determined from this survey.  An additional survey shall be completed after 12 months to 
insure that the project or impacts attributable to the project have not exceeded the allowed 
1 meter corridor width.  Should the post-project or 12 month survey demonstrate a loss of 
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eelgrass greater than the 1 meter wide corridor, then mitigation pursuant to sections 1-11 
of this policy shall be required. 
 
 2)  Projects impacting less than 10 square meters.  For these projects, an 
exemption may be requested by a project applicant from the mitigation requirements as 
stated in this policy, provided suitable out-of-kind mitigation is proposed.  A 
case-by-case evaluation and determination regarding the applicability of the requested 
exemption shall be made by the resource agencies.  
 
(last revised 08/30/05) 
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Southern California Eelgrass Mitigation Policy 
Monitoring and Compliance Reporting Summary 

 
 

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

   

CDP:_________________
____ 

   

Other:________________
_____ 

   

 
EELGRASS IMPACT AND MITIGATION REQUIREMENTS SUMMARY: 
Permitted Eelgrass Impact 
Estimate  (m2)  

Actual Eelgrass Impact,  (m2) (post-const. survey date) 

Eelgrass Mitigation 
Requirement  (m2) (mitigation plan ref.) 

Impact Site Location  (location) 

Impact Site Center Coordinates (define projection and datum) 

Mitigation Site Location  (location) 

Mitigation Site Center 
Coordinates (define projection and datum) 

 
PERMITTEE CONTACT INFORMATION: 

Project Name (same as permit ref.) 
(permittee name) 
(mailing address) 

(city, state, zip) 
(permittee contact) 

Permittee Information 

(phone, fax., e-mail) 
(consultant contact) Mitigation Consultant 

(phone, fax., e-mail) 

 
PROJECT ACTIVITY DATA: 
Activity Start Date End Date Reference Info. 

Eelgrass Impact 
   

Installation of Eelgrass Mitigation    

Initiation of Mitigation Monitoring 
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MITIGATION STATUS DATA: 

Mitigation 
Milestone 

Scheduled 
Survey 

Survey 
Date 

Area (m2) Density 
(turions/m2

) 

Reference Info. 

Requirement 
     

0-month  
     

6-month       
12-month       
24-month       
36-month       
48-month       
60-month       
 
FINAL ASSESSMENT: 

Was mitigation met? 
 
  

Were mitigation and monitoring 
performed timely?  

Was delay penalty required or were 
supplemental mitigation programs 
necessary?  

 
 
 

 


