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1.0   INTRODUCTION 

The purpose of this document is to update the draft mitigation plan prepared for this project (Tetra 
Tech 2008) by incorporating the pre-dredge and post-dredge eelgrass survey results. The U.S. 
Army Corps of Engineers (USACE) is the lead agency for the project, which was carried out under 
Permit number SPL-2009-00408-KW. 
 
Cerritos Bahia Marina is located at 6289 East Pacific Coast Highway in Long Beach, California 
(Figure 1 and Figure 2). The site is in the northeastern part of Alamitos Bay. Cerritos Bahia Marina 
currently has approximately 248 slips for small recreational boats. The marina is on the north side 
of the Los Cerritos Channel and east of Pacific Coast Highway.  The project area is approximately 
7.8 acres in size (Figure 3). The project design consisted of dredging an area of approximately 3.9 
acres including area beneath docks. The purpose of this project was to perform maintenance 
dredging for the Cerritos Bahia Marina to maintain sufficient water depth for marina operations.  
Dredging of the marina was conducted using a hydraulic suction dredge. Dredge spoils were 
pumped via a 10-inch pipeline from the dredge to an upland processing facility located in the marina 
parking lot to the north.  Dredging was scheduled to begin in the fall of 2010 at which time 
approximately 500 cubic yards was dredged from an area away from eelgrass beds on the west 
side of Dock A and in the fairway between Dock A and Dock B.  The presence of the mapped 
eelgrass in that fairway was confirmed after the 2010 dredging discontinued. Due to delays and 
permit expiration dates, the project was then delayed until 2011-2012. Set-up of the upland 
dewatering system began in December 2011 and dredging began in January 2012.  In order to 
determine the impact this project had on eelgrass (Zostera marina) Tetra Tech, Inc. was contracted 
to perform the pre-dredge and post-dredge eelgrass surveys of the area of potential effect.    
 
Depths in the Cerritos Bahia Marina range from -2 to -11 ft mean lower low water (mllw).  Depths in 
the channel that runs along the southeast side of the marina range from -3 to -12 ft mllw.  The 
marina and channel area is open on both ends and is tidally influenced from the west.  The 
entrance to the marina channel is at the west end at the Pacific Coast Highway Bridge. 
 
Eelgrass habitat has been identified as a sensitive marine resource by the California Department of 
Fish and Game, the National Marine Fisheries Service, and the U.S. Fish and Wildlife Service. 
Eelgrass beds serve as refuges, foraging areas, and nursery habitats for various coastal and bay 
invertebrates and fishes.   Due to the ecological importance of eelgrass, the Southern California 
Eelgrass Mitigation Policy (revision 11) was developed to specify requirements for eelgrass 
mitigation.  This Policy is presented in Appendix A. 
 
The area of potential eelgrass habitat within the survey area is limited by factors such as substrate 
type and depth, water clarity, currents, boat traffic, and shading from docks or boats. Depth appears 
to be the predominant limiting factor to eelgrass growth for the soft bottom areas where no shading 
from docks or boats occurs.  In previous surveys conducted at sites within Alamitos Bay, the 
eelgrass beds typically extended to a depth of -7ft mllw then stopped even though the substrate 
was the same at greater depths. However in Cerritos Bahia Marina, sparse eelgrass was found at 
depths up to -9ft mllw in 2008 (Tetra Tech 2008). 
 
Eelgrass has been mapped within the Cerritos Bahia Marina.  Any impacts to eelgrass require in-
kind mitigation in accordance with the Southern California Eelgrass Mitigation Policy (SCEMP). 
Monitoring the success of eelgrass mitigation is required for a period of seven years per USACE 
Permit SPL-2009-00408-KW. This eelgrass mitigation plan has been prepared to discuss the 
methods and schedule for planting eelgrass at Cerritos Bahia Marina, and post-planting monitoring. 
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This mitigation plan includes the following information, as relevant to the eelgrass mitigation sites: 
baseline conditions, location, transplant methods, transplant timing, success criteria, and the seven 
year monitoring program. 
 
Due to the presence of eelgrass within the marina, the project design was modified to minimize 
potential impacts to eelgrass. The depth of dredging was limited to a depth of -6ft mllw instead of the 
originally planned design depth of -8ft mllw. This was in order to preserve the most suitable eelgrass 
habitat elevations of -6ft mllw or less.  In addition, eelgrass along the outer edges of the project 
footprint was protected by avoidance.   
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2.0   EELGRASS SURVEY METHODS 
 
On August 2nd and 4th, 2010, personnel from Tetra Tech conducted a pre-dredge eelgrass mapping 
survey of the project area (Cerritos Bahia Marina) including the area of potential affect surrounding 
the project footprint (Figure 2). The pre-dredge eelgrass/Caulerpa survey information was submitted 
to the agencies along with the pre-dredge bathymetric survey as part of the Notice to Proceed 
request from USACE.  On April 4th to 6th & 9th, 2012 the post-dredge survey was conducted 
covering the same area. The survey area is approximately 500-ft by 1,200-ft and includes the 
dredge footprint and surrounding area where equipment anchors may be placed or other associated 
impacts may occur.  The area surveyed includes the area between the marina shoreline, the Pacific 
Coast Highway Bridge, the southeast shoreline across the channel, and 100 feet up the Los 
Cerritos Channel.  The south side of the channel and the Control Site (Jack Dunster Marine 
Biological Reserve) were surveyed on August 16, 2010 for the pre-dredge survey, and on April 18, 
2012 for the post-dredge survey. 
 
On April 4th & 5th the site was observed during minus tides to document visible eelgrass from the 
shore and docks.  On April 6th and 9th, one scientific diver, experienced in eelgrass ecology swam 
along the bottom in transects using a compass and measuring tapes. At the start of the survey, the 
outlines of the eelgrass beds were delineated by the diver swimming around the bed with a surface 
marker for field personnel to track. Isolated patches were also identified. Field data collected 
include distribution and density of eelgrass in the project area.  During the 2010 surveys, 
underwater visibility was approximately 6 to 10 feet.  During the 2012 surveys, underwater visibility 
was approximately 8 to 12 feet. Depths in the area surveyed at the project site ranged from +2 ft to 
–12 ft mean lower low water.  Turion (shoot) density was measured within eelgrass beds using a 
1/8m2 quadrat placed at random locations throughout the beds.   
 
The information on distribution of eelgrass was digitally plotted, to scale, using AutoCAD® software. 
 A plan view drawing for each survey (Figure 3 and Figure 4) was then created to show the survey 
area and eelgrass distribution. The eelgrass area was analyzed by location within each fairway 
(large open area between docks).  Each fairway was delineated by the shoreline to the northwest, 
the ends of the dock fingers, and the outside end of the docks along the channel. 
 
Due to the time between the pre-dredge and post-dredge surveys (approximately 20 months) the 
areal extent of eelgrass had increased independently of the project.  In order to standardize the 
comparison between the surveys, and account for the reduced density of the new eelgrass, a 
system of categorizing eelgrass based on density was used.  For the comparison, areas of eelgrass 
found in the post-dredge survey were categorized as 50% density, 75% density, or equal density in 
relation to the pre-dredge conditions.  Areas for each category were calculated based on field 
notes, using AutoCAD® software, and the post-dredge diagram.  The quantities were adjusted by 
reducing the 50% category area by 50% and reducing the 75% category area by 25%. The adjusted 
post-dredge quantities were then used to compare with the pre-dredge quantities. This takes into 
account the density differences in determining the total area impacted as a result of the project.  
Otherwise using the total area of eelgrass in the marina before and after dredging would appear to 
show a net gain with no impact.  Based on the surveys it is apparent that eelgrass was directly 
impacted in three of the fairways. 
 
The bathymetric surveys of the project site were conducted by Tetra Tech on August 4, 2010 and 
March 21, 2012.  The surveys were conducted from a boat equipped with an integrated system of 
bathymetric equipment including a Trimble Ag122 Differential GPS (DGPS) receiver, a Meridata 
100 digital fathometer and a laptop computer running Trimble HYDRO Pro software. This system 
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recorded real-time DGPS position, depth and time at 1-second intervals as the boat traversed the 
survey area. Accuracies for the survey system are ± 3 feet horizontally and ± 0.5 feet vertically. In 
areas that are inaccessible by boat, surveyors used a lead line to take depth measurements.  
 
In order to correct depth readings for tidal variation, tidal elevations were observed from a calibrated 
tide staff and recorded at frequent intervals. Observations of the tidal elevations from the tide 
staff(s) were used to adjust all depth data to the correct datum during post-processing. At the 
completion of the survey, the data was reviewed, edited for false readings, and tidal corrections 
applied. The DGPS coordinates were converted to California State Plane Coordinates based on the 
North American Datum 1983 (NAD83). Contour lines were constructed for the data set of adjusted 
depths and coordinates. The data set was imported in to AutoCAD® to create a base drawing which 
was used for plotting the eelgrass.  
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3.0   EELGRASS SURVEY RESULTS 
 
Results of the August 2010 eelgrass survey indicated that patches and beds of eelgrass occurred 
throughout the marina (Figure 3 and Table 1).  The total area of eelgrass found within the marina 
survey area was 2,254 m2.    Eelgrass was found at depths between -2ft mllw and -7ft mllw. 
Eelgrass was found predominantly at depths of -6ft mllw and shallower.  No eelgrass was found in 
the channel beyond the end of the docks.  Sparse eelgrass was found along the southeast side of 
the channel opposite the marina however the quantity is not included in the marina total. 
 

Post-dredge - April 2012

Location Within Dredge 
Footprint*

Outside Dredge 
Footprint

Total Total

Inside Long Dock 
(includes south of 
dock A)

0.0 384.5 384.5 520.6

Fairway A - B 8.8 0.0 8.8 139.2

Fairway B - C 172.8 0.0 172.8 0.0

Fairway C - E 810.8 52.0 862.8 261.1

Fairway E - F 551.7 7.4 559.1 80.3

Fairway F - G 20.1 3.0 23.0 144.1

Fairway G - H 114.7 13.8 128.6 980.9

Fairway H - I 51.8 0.0 51.8 1200.9

North of Dock I 53.7 9.2 62.9 486.3

Marina Total 1,784.4 470.0 2,254.4 3813.2

Eelgrass Area (m2)

Pre-dredge - August 2010

Table 1. Summary of eelgrass (Zostera marina ) pre-dredge and post-dredge survey areas and 
results, Cerritos Bahia Marina, Long Beach, California, August 2010 and April 2012.

* Dredge Footprint includes entire marina as indicated in Figure 3 of Mitigation Plan 2008. 
 

 
Results of the April 2012 eelgrass survey showed an overall increase in the area of eelgrass 
throughout the marina (Figure 4 and Table 2).  However less eelgrass was found in three of the 
fairways. The total area of eelgrass found within the marina survey area in the post-dredge survey 
was 3,813 m2.  Eelgrass was found at depths between -2ft mllw and -8ft mllw. Eelgrass 
predominantly occurs at -7ft mllw and shallower.   
 
In the pre-dredge survey, eelgrass turion density within eelgrass beds at depths between -5ft to -7ft 
mllw ranged from 1 to 144 turions per square meter and averaged 53.7 turions per square meter.  In 
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the post-dredge survey turion density ranged from 1 to 120 turions per square meter and averaged 
40.3 turions per square meter within the same depth range. 
 

Location 50% Density 75% Density Equal Density Total 50% Density 75% Density Equal Density Total

Inside Long Dock 
(includes south of 
dock A)

136.8 175.6 208.2 520.6 68.4 131.7 208.2 408.3

Fairway A - B 139.2 0.0 0.0 139.2 69.6 0.0 0.0 69.6

Fairway B - C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Fairway C - E 138.6 0.0 122.4 261.1 69.3 0.0 122.4 191.8

Fairway E - F 45.3 0.0 34.9 80.3 22.7 0.0 34.9 57.6

Fairway F - G 132.2 0.0 11.9 144.1 66.1 0.0 11.9 78.0

Fairway G - H 63.7 284.6 632.6 980.9 31.9 213.4 632.6 877.9

Fairway H - I 19.6 404.6 776.7 1200.9 9.8 303.4 776.7 1089.9

Northeast of Dock I 0.0 306.9 179.4 486.3 0.0 230.1 179.4 409.5

Marina Total 675.5 1,171.6 1,966.1 3,813.2 337.7 878.7 1,966.1 3,182.6

 *Adjusted Eelgrass Area uses a formula to reduce '50% Density' area by 50% and reduce '75% Density' area by 25% to account for lower eelgrass density.

Adjusted Eelgrass Area (m2)*

Table 2. Summary of post-dredge eelgrass survey areas and adjusted results based on density categories, Cerritos 
Bahia Marina, Long Beach, California, April 2012.

Eelgrass Area (m2)

 
 
 
3.1   Control Site 
The selected Control Site survey area is Jack Dunster Marine Biological Reserve in Alamitos Bay 
(Figure 5). This site is 0.25 mile from the project site and has similar orientation to the sun and 
similar depths. The eelgrass beds at this site are protected from boat traffic by a floating 
breakwater. The Control Site was surveyed on August 16, 2010 for the pre-dredge survey, and on 
April 18, 2012 for the post-dredge survey. Based on previous eelgrass surveys in Alamitos Bay, the 
eelgrass has been found to be variable from year to year. In the pre-dredge survey 1,357.9 m2 of 
eelgrass was found at the Control Site.  In the post-dredge survey there was an increase in area 
and the total amount of eelgrass was 1,747.9 m2.  
 
In the pre-dredge (2010) survey of the control site, eelgrass turion density within eelgrass beds at 
depths between -5ft to -7ft mllw ranged from 8 to 136 turions per square meter and averaged 56.3 
turions per square meter.  In the post-dredge survey of the control site, turion density ranged from 8 
to 126 turions per square meter and averaged 51.6 turions per square meter within the same depth 
range. 
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4.0   EELGRASS SURVEY DISCUSSION 
 
Eelgrass habitat has been identified as a sensitive marine resource by the California Department of 
Fish and Game, the National Marine Fisheries Service, and the U.S. Fish and Wildlife Service. 
Eelgrass beds serve as refuges, foraging areas, and nursery habitats for various coastal and bay 
invertebrates and fishes.  
 
The area of potential eelgrass habitat within the survey area is limited by factors such as substrate 
type and depth, water clarity, currents, boat traffic, and shading.  Depths in the area surveyed 
ranged from -2-ft mllw to -12-ft mllw. Most of the eelgrass was found at the depths of -6ft mllw and 
shallower.   Besides the shading from docks, depth appears to be the predominant limiting factor for 
the soft bottom areas.  During the project boats were moved from Docks for extended periods of 
time.  This would have allowed more light to penetrate in the fairways and may be a contributing 
factor to the increase in eelgrass area between Dock G and Dock I. 
 
Based on this survey, the Cerritos Bahia Marina Dredge project resulted in a temporary loss of 
eelgrass within the marina.  This resource provides important ecological functions to the ecosystem 
and is regulated by state and federal agencies. Impacts to eelgrass will therefore need to be 
mitigated in accordance with the Southern California Eelgrass Mitigation Policy (SCEMP Rev. 11).  
The Project Proponent proposes in-kind and on-site mitigation of these resources at a minimum 
ratio of 1.2 to 1. 
 
It should be noted that two generating stations (AES and Haynes) are connected to Alamitos Bay 
with intake lines that draw water for cooling. Pumping by the power plants affects water movement 
throughout Alamitos Bay.  The AES station intake is located less than 1 mile to the east of Cerritos 
Bahia Marina and draws water past the marina.  If the AES generating station stops pumping, the 
circulation would be affected and residence time of water in the marina would increase.  This would 
possibly have a negative effect on eelgrass within Cerritos Bahia Marina.  
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5.0   EELGRASS IMPACT CALCULATIONS 
 
The potential impacts to eelgrass are discussed below for the project area.  Table 3 summarizes 
the amount of eelgrass found within each fairway in the pre-dredge and post-dredge surveys, the 
calculated impacts, and the respective 1.2 to 1 mitigation areas. Overall the areal extent of eelgrass 
in the marina increased between the pre-dredge and post-dredge surveys.  The quantity found in 
the pre-dredge survey was 2,254.4 m2 and the total unadjusted post-dredge eelgrass area was 
3,813.2 m2 (Table 1), an increase of 1,558.8 m2. Using the adjusted post-dredge area (3,182.6 m2), 
which takes into account the areas of lower density; the net increase was 928.2 m2 (Table 3). 
However, based on pre-dredge and post-dredge mapping, there was an impact to 1,345.3 m2 of 
eelgrass as a result of the project.  The required mitigation at a 1.2 to 1 ratio is 1,614.4 m2 (Table 
3). 
 

Location 2010 2012 2012 Adjusted
2010-2012A 
Difference

Impact
Required 
Mitigation 

(1.2 to 1 Ratio)

Recommended 
Mitigation 

(1.4 to 1 Ratio)

Inside Long Dock 
(includes south of 
dock A)

384.5 520.6 408.3 23.8

Fairway A - B 8.8 139.2 69.6 60.8

Fairway B - C 172.8 0.0 0.0 -172.8 172.8 207.4 241.9

Fairway C - E 862.8 261.1 191.8 -671.0 671.0 805.2 939.5

Fairway E - F 559.1 80.3 57.6 -501.5 501.5 601.8 702.1

Fairway F - G 23.0 144.1 78.0 55.0

Fairway G - H 128.6 980.9 877.9 749.3

Fairway H - I 51.8 1,200.9 1,089.9 1038.1

Northeast of Dock I 62.9 486.3 409.5 346.6

Marina Total 2,254.4 3,813.2 3,182.6 928.2 1,345.3 1,614.4 1,883.5

Eelgrass Area (m2)

 *Adjusted Eelgrass Area uses a formula to reduce '50% Density' area by 50% and reduce '75% Density' area by 25% to account for lower eelgrass 
density.

Table 3. Eelgrass impact areas and required mitigation areas by fairway, Cerritos Bahia Marina, Long Beach, 
California, April 2012.

 
 
5.1 Inside Dock A    
Eelgrass has historically been found throughout the subaquatic area next to the north side of the 
long dock that connects to Dock A.  There has consistently been a small section near the middle of 
this area that appears to be a clam bed where eelgrass does not grow.  A small amount of direct 
impact to eelgrass was observed during the post-dredge survey.   Impacts occurred where the 
dredging under the long dock from the opposite side penetrated beyond the dock approximately 1 
to 3 feet into the eelgrass at a few points.  However in the same area there was an increase in 
eelgrass due to the removal of boats that were tied up parallel to the dock.  The outline of the boats 
where no eelgrass occurred due to shading in the pre-dredge survey can be seen in Figure 3.  In 
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addition, the west end of the bed has increased in size with what appears to be new growth with 
blades 4 inches to 8 inches long.  The density in the east section was similar in both the pre-dredge 
and post-dredge surveys.  The density in the west bed, where the new growth eelgrass was 
observed, was lower in the post-dredge survey.  Overall the area of eelgrass increased in this area. 
 Based on adjusting the post-dredge area to account for decreased density, there was a net gain of 
23.8 m2 of eelgrass (Table 3). 
 
5.2 Dock A-B Fairway 
There was an increase in area of eelgrass in the fairway between Dock A and Dock B.  Very little 
eelgrass (8.8m2) was mapped in the pre-dredge survey which was similar to previous surveys.  In 
the post-dredge survey there were a few distinct small patches and areas of very sparse eelgrass 
that had grown in.  The eelgrass in this fairway was categorized as 50% density in relation to pre-
dredge conditions.  Dredging in this fairway had taken place in the fall of 2010 at which point the 
existing eelgrass was avoided. The new growth indicates that the post-dredge substrate is suitable 
for eelgrass growth.  Using the adjusted post-dredge area quantity, and based on the decreased 
density, there was a net increase of 60.8 m2 of eelgrass in this fairway (Table 3). 
 
5.3 Dock B-C Fairway 
Only a few solitary eelgrass turions were observed throughout the fairway in the post-dredge 
survey.  As such, dredging removed virtually the entire amount of eelgrass that was found in the 
pre-dredge survey.  The total impact to eelgrass in this fairway as a result of dredging was 172.8 m2 

(Table 3).  However, based on the observance of the surviving solitary turions, the post-dredge 
depths appear to be suitable as eelgrass habitat. The north half of the fairway, as outlined in Figure 
8, is shallower (-7ft mllw or less) and more suitable for transplanting eelgrass than the outer portion 
of the fairway.   
 
5.4 Dock C-E Fairway 
In the pre-dredge survey a large area of the fairway between Dock C and Dock E was covered in 
eelgrass which totaled 862.8 m2.  Much of the eelgrass was removed or affected by the dredging.  
The patch in the northeast corner was avoided and actually increased in size from 44 m2 in the pre-
dredge survey to 122 m2 in the post-dredge survey.  The remaining eelgrass was either sparse 
regrowth or existing beds that had been thinned as a result of dredging.  A little over half of the 
eelgrass in this fairway was categorized as 50% density.  There were also dozens of single turions 
observed throughout the fairway that were not included in the post-dredge quantity.  They do 
however indicate the suitability for eelgrass establishment throughout the fairway.  The available 
transplant area of this fairway delineated in Figure 8 has depths of -6ft mllw or less.  Based on 
using the adjusted post-dredge area to account for decreased density, the impact to eelgrass in this 
fairway is 671.0 m2 (Table 3).   
 
5.5 Dock E-F Fairway 
In the pre-dredge survey a large bed of eelgrass was mapped in the middle of the fairway between 
Dock E and Dock F.  The total area in the pre-dredge survey was 559.1m2. This included several 
small patches of eelgrass near the north (landward) end of the fairway.  The patches of eelgrass 
along the shore to the north increased in size between the pre-dredge and post-dredge surveys and 
had similar density as pre-dredge conditions.  Much of the eelgrass in the fairway was removed as 
a result of dredging.   Almost 60% of the eelgrass that was mapped in the fairway during the post-
dredge survey appeared to be thinned as a result of dredging and was categorized as 50% density. 
 One small patch near the channel appeared to be new growth.  The calculated impact to eelgrass 
in Fairway E-F was 501.5 m2 (Table 3).  
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5.6 Dock F-G Fairway 
The fairway between Dock F and Dock G had only small isolated patches comprising a total of 23 
m2 in the pre-dredge survey.  The post-dredge eelgrass out in the fairway as depicted in Figure 4 is 
comprised of patchy and thinned eelgrass and was categorized as 50% density (Table 2).  The 
nearshore eelgrass patches were similar in area and density in both the pre-dredge and post-
dredge surveys although they were in slightly different locations.  Taking into account the reduced 
overall density, using the adjusted area, the total area of eelgrass increased in size by 55 m2 in the 
fairway between Dock F and Dock G (Table 3). 
 
5.7 Dock G-H Fairway 
For the most part dredging in this area was limited to within the boat slips and beneath the docks in 
the fairway between Dock G and Dock H.   There was a substantial increase in area of eelgrass in 
the post-dredge survey.   The nearshore eelgrass patches were also larger in the post-dredge 
survey and the density was similar in the pre-dredge and post-dredge surveys.  Approximately 7% 
of the eelgrass in this fairway was categorized as 50% density and 30% was categorized as 75% 
density (Table 2).  The area of eelgrass in this fairway had a net adjusted increase of 749.3m2. 
 
5.8 Dock H-I Fairway 
There was a substantial increase in the areal extent of eelgrass in the fairway between Dock H and 
Dock I between the pre-dredge and post-dredge surveys.  In the pre-dredge survey 51.8 m2 of 
eelgrass was observed and a total of 1,200.9 m2 (unadjusted) was mapped in the post-dredge 
survey.  Dredging in this fairway was limited to the areas within the slips and beneath the docks.  
The post-dredge eelgrass was sparse in the north half of the fairway and was categorized as 50% 
density.  Approximately 65% of the eelgrass in this fairway was categorized as equal density.   
Using the adjusted post-dredge area numbers there was an increase of 1,038 m2 of eelgrass within 
this fairway. 
 
5.9 Northeast of Dock I Fairway 
There was also an increase in the amount of eelgrass located along the northeast side of Dock I 
between the dock and the shoreline.  Due to pre-existing depths in the fairway, this area was not 
dredged.  Roughly 60% of the eelgrass was categorized as 75% density in relation to the pre-
dredge conditions.  The eelgrass near the shore had similar density to the pre-dredge conditions.  
The increase in area in this fairway using the adjusted post-dredge quantity is 347 m2 (Table 3).  
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6.0 EELGRASS MITIGATION REQUIREMENTS 
 
This report has been prepared to assess the potential effects of the proposed project on eelgrass. 
Dredging operations would affect the eelgrass at the site. Applicable mitigation measures are also 
discussed below.  Under the California Environmental Quality Act (CEQA) mitigation includes the 
following: 
 

a) Avoiding the impact altogether by not taking a certain action or parts of an action. 

b) Minimizing impact by limiting the degree or magnitude of the action and its 
implementation. 

c) Rectifying the impact by repairing, rehabilitating, or restoring the impacted environment. 

d) Reducing or Eliminating the impact over time by preservation and maintenance 
operations during the life of the action 

e) Compensating for the impact by replacing or providing substitute resources or 
environments. 

 
This project was designed to avoid eelgrass where possible and minimize impacts to eelgrass by 
revising the proposed dredge depth from -8ft mllw to -6ft mllw.  Actual impacts will be mitigated in-
kind by transplanting eelgrass back into the marina. 
 
Based on pre-dredge and post-dredge mapping, there was an impact to 1,345.3 m2 of eelgrass as a 
result of the project (Table 3).  The required mitigation at a 1.2 to 1 ratio is 1,614.4 m2 (Table 3).  
Mitigation, monitoring, and reporting will be conducted in accordance with the Southern California 
Eelgrass Mitigation Policy (Revision 11) which is included in Appendix A.  
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7.0   EELGRASS MITIGATION PLAN 
 
To mitigate for impacts to 1,345.3 m2 of eelgrass, the project proponent proposes to re-create 
approximately 2,000 m2 of eelgrass beds within the marina in the areas depicted in Figure 8.  This 
quantity is based on the recommendation to increase the mitigation size to increase the likelihood of 
meeting the success criteria (1,614.4 m2). This section provides the site specific details of the 
proposed mitigation effort. 

 
7.1   Transplant Methodology and Techniques  
The new eelgrass transplant will involve several steps; collecting stock material from donor sites 
including the project sites prior to construction, preparing the material for transplanting, replanting 
the eelgrass in the mitigation area receiver sites, following up the transplant with monitoring 
surveys, and evaluating the success of the transplant. 
 
Biologist divers will collect eelgrass from sites Alamitos Bay, and possibly Anaheim Bay and Sunset 
Harbor (Figure 9) and replant it in the marina.   The proposed transplant size will be increased to 
almost a 1.5 to 1 ratio in order to provide additional area and increase the likelihood of meeting the 
success criteria of the SCEMP. A total of 3,193 m2 of area has been designated as available 
transplant locations (Figure 8). In the area between Dock C and Dock G, the area available for 
transplanting (-6 ft mllw or shallower) at the site is 2,961 m2.  The areas were selected based on 
previous eelgrass growth and depths after dredging.  The available transplant area sizes for the 
fairways were calculated by subtracting the area of existing eelgrass from the total area. Based on 
previous eelgrass mapping, it is recommended to plant in the fairways between Dock C and Dock E 
and between Dock E and Dock F which would accommodate up to 1,965 m2. 
 
The planting technique will be a bare root anchor/bundle method. The donor stock material will be 
assembled into eelgrass bundle units.  Eelgrass will be replanted at depths between -2 ft and -6 ft mllw 
along pre-determined planting grids.  Bundles will be planted on the nearest 1-meter centers.   Each 
bundle will consist of 8 to 12 shoots of eelgrass.    
 
For a mitigation site of 2,000 m2, the project will require the removal of approximately 2,000 transplant 
bundles of eelgrass comprised of up to 24,000 shoots of eelgrass from other nearby locations.  The 
donor stock eelgrass material will be collected by biologist divers within Alamitos Bay and from 
nearby Anaheim Bay and Sunset Harbor eelgrass meadows (Figure 9). At the donor beds, no more 
than 10% of the eelgrass shoots will be collected. Written permission will be obtained from the 
California Department of Fish and Game before collection of donor stock commences. 
 
7.2   Field Monitoring and Transplant Evaluation 
Once the mitigation is completed, the transplant area will be surveyed and checked for planting 
quality.  Each transplanted bundle is inspected and repaired or replaced as needed to ensure 
proper planting of the entire site.  Immediately following the transplant the location of the transplant 
area is to be mapped and documented using GPS and area landmarks.  Divers will also perform an 
underwater survey of the pre-determined control site to document the eelgrass area and density.   
An Eelgrass Transplant Report documenting the transplant methodologies and control site survey 
results is then prepared and submitted to the associated regulatory and resource agencies. 
 
As a permit requirement for this project, a series of nine (9) monitoring surveys over a seven year 
period will be required to evaluate transplant success (Table 4).  A survey will be conducted 
immediately after the transplant is completed.  Subsequent monitoring surveys will be conducted 
during the active vegetative growth periods of eelgrass (March through October) at intervals of 6 
months, 12 months, 24 months, 36 months, 48 months, 60 months, 72 months, and 84 months after 
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the transplant to determine the health of the transplanted vegetation and to evaluate transplant 
success based on established criteria (SCEMP rev 11).    
 
The areal extent and turion (shoot) density of eelgrass will be determined during each monitoring 
survey. The undisturbed areas of eelgrass at the nearby Control Site (Figure 7) will be used when 
assessing the results of the transplant.   
 
If yearly transplant 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 
(SCEMP).  Table 4 shows the area requirements for a mitigation requirement of 1,615 m2 assuming 
that the density requirement is met each year.  

 
 
As stated in the SCEMP, 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. 

Percent of 
Density

Minimum 
Density 

Turions per m2 (m2) ha Turions per m2

Year 1 70 30 1,131 0.42 16

Year 2 85 70 1,373 0.51 38

Year 3 100 85 1,615 0.60 46

Year 4 100 85 1,615 0.60 46

Year 5 100 85 1,615 0.60 46

Year 6 100 85 1,615 0.60 46

Year 7 100 85 1,615 0.60 46

Note: Impact to 1,345 m2 of eelgrass requires mitigation at a 1.2 to 1 ratio which is 1,615 m2. 

         Density based on 2010 average density of 53.7 turions per m2. 

Table 4. Annual eelgrass transplant success criteria for a mitigation requirement 
of 1,615 square meters of eelgrass.

Minimum Area 

Post 
Transplant 

Year

Percent of 
Transplant 

Area

SUCCESS CRITERIA
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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. 

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 SCEMP. 

5) Annual monitoring will be required of the STA for five years following the implementation and all 
performance standards apply to the STA. 
 
 
7.3   Reporting   
Field survey results will be submitted to the resource agencies in report format within 30 days of 
each of the surveys.  The reports will present eelgrass percent cover and density data, an 
assessment of the functional quality of the area, a qualitative assessment of invertebrate and fish 
use of the area, and recommended remedial measures if the transplant is not meeting mitigation 
success criteria. 
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8.0   SCHEDULING OF MITIGATION ACTIVITIES 
 
The schedule of project sequencing is provided in Table 5. The schedule takes into account the 
typical approved in-water work period of September 1 to March 15.  The start date for dredging was 
January 10, 2012.  As such the transplant must be initiated by May 24, 2012 to avoid an increase in 
mitigation size requirements. 
 

Task Comments Start Date End Date

Pre-dredge Eelgrass Survey of Project Site 
and Control Site

30 to 60 days prior to project commencement 2-Aug-2010 4-Aug-2010

Pre-dredge Bathymetry 4-Aug-2010

Establish eelgrass avoidance measures Avoid eelgrass as much as is practical

Dredging excavate mitigation areas to appropriate elevations 10-Jan-2012 15-Mar-2012

Post-dredge Eelgrass Survey within 30 days of project completion 4-Apr-2012 16-Apr-2012

Post-dredge Bathymetric Survey
within 30 days of project completion
establish cross-sections to be used in monitoring 
site stability

21-Mar-2012

Impact Determination 19-Apr-2012 26-Apr-2012

Final Mitigation Plan based on Impact and 
Bathymetry

2 weeks 26-Apr-2012 10-May-2012

Site Settlement
60 days duration
Survey cross-sections to monitor site stability 

15-Mar-2012 14-May-2012

Conduct Transplant (start by May 24th) 2 weeks 24-May-2012 15-Jun-2012

Transplant Verification/Monitoring Survey: 0-
month

upon completion of transplant; to include 
transplant and control sites

15-Jun-2012 22-Jun-2012

6-month Transplant Monitoring Survey
survey transplant and control sites
determine if any corrective measures are needed

10-Dec-2012 21-Dec-2012

12-month Transplant Monitoring Survey
survey transplant and control sites
determine if any corrective measures are needed

10-Jun-2013 21-Jun-2013

24-month Transplant Monitoring Survey
survey transplant and control sites
determine if any corrective measures are needed

9-Jun-2014 20-Jun-2014

36-month Transplant Monitoring Survey
survey transplant and control sites
determine if any corrective measures are needed

8-Jun-2015 19-Jun-2015

48-month Transplant Monitoring Survey
survey transplant and control sites
determine if any corrective measures are needed

6-Jun-2016 17-Jun-2016

60-month Transplant Monitoring Survey
survey transplant and control sites
determine if any corrective measures are needed

5-Jun-2017 16-Jun-2017

6-year Transplant Monitoring Survey
survey transplant and control sites
determine if any corrective measures are needed

11-Jun-2018 22-Jun-2018

7-year Transplant Monitoring Survey
survey transplant and control sites
determine if any corrective measures are needed

10-Jun-2019 21-Jun-2019

Table 5. Sequence of mitigation activities based on the dredge project start date of January 10, 2012. 
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9.0 CONCLUSION 
 
The project was designed to minimize and compensate for impacts to eelgrass and some areas 
were not dredged in order to protect eelgrass. There was an overall increase in the area of eelgrass 
after the project was completed. However density was lower in the post-dredge survey and eelgrass 
was obviously impacted in the Fairways between Dock B and Dock C and between Dock C and 
Dock E and between Dock E and Dock F as a result of dredging.  Overall the areal extent of 
eelgrass in the marina increased between the pre-dredge and post-dredge surveys.  The quantity 
found in the pre-dredge survey was 2,254.4 m2 and the total unadjusted post-dredge eelgrass area 
was 3,813.2 m2 (Table 1), an increase of 1,558.8 m2.  Using the adjusted post-dredge area (3,182.6 
m2), which takes into account the areas of lower density; the net increase was 928.2 m2 (Table 3). 
However, based on pre-dredge and post-dredge mapping, there was an impact to 1,345.3 m2 of 
eelgrass as a result of the project (Table 3).  The required mitigation at a 1.2 to 1 ratio is 1,614.4 m2 
(Table 3).  Mitigation, monitoring, and reporting would be conducted in accordance with the 
Southern California Eelgrass Mitigation Policy (Revision 11) which is included in Appendix A.  
 
 
 
 



 

         
            TETRA TECH, INC.                    Page 26 

10.0 REFERENCES 
 
Fonseca, Mark S., W. Judson Kenworthy, and Gordon W. Thayer. 1998. Guidelines for the 
conservation and restoration of seagrasses in the United States and adjacent waters. NOAA 
Coastal Ocean Program Decision Analysis Series No. 12. NOAA Coastal Ocean Office, Silver 
Spring, MD. 222 pp. 
 
Moffatt & Nichol. 2007. Alamitos Bay Circulation Study, Final Report. Prepared for the City of 
Long Beach.  August 30, 2007. 
 
National Marine Fisheries Service. (1991 as amended). Southern California eelgrass mitigation 
policy. 6 pp. National Marine Fisheries Service, Southwest Region, Long Beach, CA. Revision 
11. 
 
Tetra Tech, Inc. 2008. Eelgrass Survey and Draft Mitigation Plan - Cerritos Bahia Marina, Long 
Beach, California. November 2008. 
 
Tetra Tech, Inc. 2010. Pre-dredge Bathymetric Survey - Cerritos Bahia Marina, Long Beach, 
California. August 4, 2010. 
 
Tetra Tech, Inc. 2010. Pre-dredge Eelgrass Survey - Cerritos Bahia Marina, Long Beach, 
California. August 4, 2010. 
 
Tetra Tech, Inc. 2012. Post-dredge Bathymetric Survey - Cerritos Bahia Marina, Long Beach, 
California. March 21, 2012. 
 
Thom, Ronald M. et al. 2003. Factors influencing spatial and annual variability in eelgrass 
(Zostera marina L.) meadows in Willapa Bay, Washington, and Coos Bay, Oregon, estuaries. 
Estuaries, Vol. 26, No. 4B, p. 1117-1129, August 2003. 
 
Thom, Ronald M. et al. 2001. Effects of multiple stressors on eelgrass restoration projects. 
Battelle Marine Sciences Laboratory and Pacific Northwest National Laboratory. Puget Sound 
Research 2001. 
 
Thom, Ronald M. et al. 1998. Puget Sound’s eelgrass meadows: Factors contributing to 
depth distribution and spatial patchiness. Battelle Marine Sciences Laboratory and 
Pacific Northwest National Laboratory. Puget Sound Research 2001. 
 
 
 
 
 
 
 



 

 

 
 
 

 
 
 

APPENDIX A 

 Southern California Eelgrass Mitigation Policy (Rev. 11) 



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
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.

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, 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 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:

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
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

MITIGATION STATUS DATA:

Mitigation
Milestone

Scheduled

Survey

Survey Date Area (m
2
) Density

(turions/m
2
)

Reference Info.

Requirement

0-month
6-month

12-month

24-month

36-month

48-month

60-month

SPL-2009-00408-KW 01/19/2010 03/15/2012 Kenneth Wong, LA District
Local CDP 0909-136 10/25/2009 Derek Burnham, LB Planning
RWQCB File No. 09-164 12/10/2009 3/14/2012 Michael Lyons, LA Region

2,864

1,345.3 4/4/12 to 4/16/12

1,614.4 Eelgrass Survey Mitigation Plan - Cerritos Bahia Marina, Long Beach, CA, 2012, Tetra Tech

Cerritos Bahia Marina, Alamitos Bay, Long Beach, CA 90803

33° 45' 53.76" N; 118° 06' 50.49 W

Cerritos Bahia Marina, Alamitos Bay, Long Beach, CA 90803

33° 45' 53.76" N; 118° 06' 50.49 W

Maintenance Dredging Cerritos Bahia Marina
Forrest Hindley, Cerritos Bahia Marina
17609 White Marble Drive
Monument, CO 80132
Rafe Holcombe, Tetra Tech, Inc.
Ph. (626) 255-1924; fax: (562) 495-5029; e-mail: Rafael.Holcombe@tetratech.com
Sarah McFadden
Ph. (626) 945-1456; fax: (562) 495-5029; Sarah.McFadden@tetratech.com

1/10/2012 3/14/2012

5/24/2012 6/15/2012

6/15/2012 6/22/2012

1,615 16 yr-1 to 46 yr-3



FINAL ASSESSMENT:

Was mitigation met?

Were mitigation and monitoring performed

timely?

Was delay penalty required or were

supplemental mitigation programs necessary?




