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Eelgrass Mitigation and Monitoring Plan in Support of the 
2010 Mission Bay Harbor Maintenance Dredging Project 

#W912PL-11-T-0040; Task 7(b) and 8(e)
Mission Bay, California 

INTRODUCTION 

During 2010, the Army Corps of Engineers completed maintenance dredging within the Approach, 
Entrance, and Main Channels (Mission Bay Channel) and Mariner’s Basin of Mission Bay.  Pre- and 
post-dredging surveys for the project were conducted by MBC Applied Environmental Sciences and 
Fugro West, Inc. (MBC 2010, 2011).  Based on the results of these surveys, it was determined that 
0.79 acres (3,293 m2) of eelgrass habitat was lost through dredging.  Based on the 1.2:1 eelgrass 
replacement ratio outlined in the Southern California Eelgrass Mitigation Policy  (SCEMP) (NMFS 
1991, Revision 11), the project is required to create approximately 0.95 acres (3,952 m2) of eelgrass 
habitat as mitigation for these impacts.   

Merkel & Associates Inc. (M&A) has been contracted to prepare and implement a mitigation plan for 
impacts to eelgrass (Zostera marina) resources resulting from completion of maintenance dredging to 
Mariner’s Basin and the Approach, Entrance, and Main Channels of the Mission Bay by the U.S. 
Army Corps of Engineers at Mission Bay, California (Figure 1).  Work is to be performed under 
contract #W912PL-11-T-40 with Merkel & Associates.  The work to be performed is the restoration 
of not less than 1.0 acres of eelgrass within Mission Bay through identification of areas most suited 
to supporting eelgrass based on presence of soft substrate and suitable bathymetry.  The eelgrass 
restoration project is intended to offset losses of eelgrass based on the 1.2:1 mitigation ratio of the 
Southern California Eelgrass Mitigation Policy  (SCEMP) (NMFS 1991, Revision 11).  The SCEMP 
contains eelgrass mitigation recommendations for the proposed work (Appendix A).  The SCEMP 
recommends that mitigation be provided for losses to eelgrass beds directly damaged by project 
construction.  The policy dictates the restoration requirements and monitoring standards for eelgrass 
mitigation.   

This present document serves to provide a mitigation plan to offset impacts to eelgrass through the 
establishment of replacement eelgrass and outline a 5-year monitoring plan to ensure establishment 
of eelgrass and to verify that minimum coverage and density requirements are achieved, as 
recommended by the SCEMP.   

MITIGATION SITE SELECTION METHODOLOGY 

CONCEPTUAL APPROACH TO TRANSPLANT SITE SELECTION 

The Corps of Engineers wishes to proceed with an eelgrass transplant without site modifications to 
optimize site conditions to support eelgrass.  For this reason, it was determined that the best method 
for selecting mitigation transplant sites was to conduct a simple suitability modeling effort to identify 
locations with the best potential to accept a transplant.   

To complete this suitability modeling, a limited parameter Ecological Limits, Viability, and 
Sustainability  (ELVS) model was run over the study area.  The ELVS model predicts how a habitat 
or species is likely to respond to changes in environmental parameters within an n-dimensional 
hyperspace defined by multiple discrete environmental gradients that either exhibit range, threshold, 
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or absolute controlling effects on the resource of interest (Merkel & Associates 2000, 2005).  The 
ELVS model is a grid-based, spatially-explicit, static model that was originally developed to make 
eelgrass habitat suitability predictions from bathymetric, hydrodynamic, and atmospheric data.  The 
model has since been applied in many environments for many resources.   

For the present exercise, the parameters utilized in the ELVS model to identify site suitability have 
been limited to two readily determinable factors: the presence of soft sediment and bathymetry.  The 
presence of soft sediment is used in the model as an absolute binary factor.  While various soft 
sediments can be of differing suitability for eelgrass; this factor was treated as an absolute factor for 
the present model.  In this case, soft sediment was considered to be suitable to support eelgrass; and 
hard bottom, specifically riprap, was considered to be unsuitable.  This binary factor was used to clip 
the model boundaries. 

Bathymetry is a range restricting environmental parameter that is a good surrogate for 
photosynthetically active radiation (PAR) and desiccation stressors.  However, average water clarity 
varies spatially, and it is not possible to consider a single bathymetric range as suitable to support 
eelgrass within all environments.  In order to utilize bathymetry as a range-suitability model 
parameter, it is necessary to calibrate the range using either a fairly complicated and expensive light 
monitoring program, or by adopting the unrestricted depth distribution of eelgrass in the vicinity to 
load the model.  This latter approach was used in the present model building. 

There are several other factors that are likely important in defining site suitability for eelgrass 
distribution in the project area.  These include such factors as current and swell energy and slope 
stability.  These were not used in the model, but were considered in siting the mitigation areas and 
assessing risk of failure. 

TRANSPLANT SITE SELECTION

To complete ELVS modeling and site selection, a survey of Mariner’s Basin and the Mission Bay 
Channel was conducted using interferometric sidescan sonar operating at 468 kHz.  The surveys were 
conducted with the vessel operating on transect swaths of 35-meter separation such that good overlap 
of bottom coverage was achieved by the port and starboard transducers.  The sonar system collected 
bathymetric and sea floor reflectance data on an approximately 0.06-m2 cell size that was 
subsequently processed on a 0.25-m2 grid to produce a high resolution bathymetry as well as an 
eelgrass distribution map in ESRI® ArcGIS® (Figure 2).   

The resultant bathymetric and eelgrass data were analyzed by a grid-based ELVS model. The first 
step of the model resulted in a clipping of all hard bottom from the model using sidescan reflectance 
to identify the limits of riprap and toe bedding gravels along the jetty.  Within the second step of 
modeling, the depth distribution for the project area and that of eelgrass beds represented in the 
project study area were determined on an area basis for one-foot depth bins in feet mean lower low 
water (MLLW).  This was then plotted to create a curve indicating the acreage of the study area that 
exists at each depth and the area that is occupied by eelgrass (Figure 3).  A proportional distribution 
of eelgrass over the available depths was prepared by dividing the area supporting eelgrass by the 
available total area within each depth bin and multiplying by 100 to create a percent occupancy of the 
depth range by eelgrass (Figure 3).  This percent occupancy of eelgrass over depth was subsequently 
applied to the bathymetry of the study area to create a probability-scaled map of areas potentially 
suited to supporting eelgrass based on presence of soft bottom and frequency distribution of eelgrass 
across the depths represented (Figure 4). 
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Eelgrass Depth Distribution Relative to 
Available Soft Bottom Habitat 

Total Area of Soft Bottom Habitat by Type and Depth Bin for Mission Bay
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Eelgrass Transplant Sites over Suitability Model
Eelgrass Mitigation Program for the 2010

Mission Bay Harbor Maintenance Dredging Project
Figure 4
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Based on the distribution of eelgrass and the percent probability that a given depth bin will support 
eelgrass, transplant sites were identified.  Several highly suitable areas that do not presently support 
eelgrass were not selected for transplant receivers because the post-dredging surveys completed in 
December 2010 (MBC and Fugro West 2011) revealed the presence of eelgrass at these locations and 
thus transplanting to these areas would effectively be double counting these locations as unimpacted 
beds as well as mitigation beds.   

Within the site, two areas were identified as the primary mitigation locations.  The first is the 
Mariner’s Basin- Zostera marina (MB-Zm) transplant site located along a beach on the west side of 
Mariner’s Point between the largest bed in the area to the south and smaller beds located to the north 
toward the head of the basin in a swimming area.  This mitigation site is 1.04 acres and individually 
meets the minimum mitigation area.  This area also showed the greatest losses of eelgrass between 
pre- and post-dredging.  This area is not considered to be ideally suited, however, in that a steep 
scarp exists within the preferred depth range for eelgrass.  Such slopes are inherently unstable and 
eelgrass is often restricted in its distribution by unstable slope conditions.  This creates an increased 
risk of failing to achieve the full mitigation requirements in this location.  To reduce the risk of 
failure, a second primary mitigation site has been identified as Mission Bay Channel – Zostera 
marina (MBC-Zm) transplant site.  This 0.45-acre site is located within the channel on the west side 
of Quivira Point south of the West Mission Bay Drive Bridge.  This area is a narrow sand bench 
below the riprap shoreline on the east and bounded by a steep slope into the deeper channel on the 
west.

The transplant of eelgrass into these two areas would provide a planting area of 157% of the total 
mitigation need.  However, neither area is ideally suited due to concerns over steep slopes and 
narrow configurations of the sites with limited horizontal expansion potential.  As such, to further 
limit the risks of failure in the primary transplants, M&A has identified two locations for deeper 
water transplants of the wide-bladed Zostera pacifica.  This species is found in offshore beds off of 
La Jolla, Malibu, Santa Barbara, and Goleta.  It is also found in the Channel Islands and at the deep-
water entrances to San Diego Bay, Newport Harbor, and Long Beach Harbor.  In Mission Bay, it was 
identified by MBC as being present on the north side of the Mission Bay Channel (MBC and Fugro 
West 2011), however it is also likely that the eelgrass located along the south side of the channel that 
was not inspected in ground truthing is also Z. pacifica.  This species of eelgrass naturally occurs at 
deeper depths and in greater exposure environments than does Z. marina; and as such, it may be 
suited for deep-water transplants where depths suited to navigation preclude suitability to support Z.
marina.  Within the study area, the average depth of Z. pacifica is -12.7 feet MLLW, while the 
average depth distribution for Z. marina is only –7.6 feet MLLW.  For this reason, experimental 
transplants of Z. pacifica are proposed to expand eelgrass beds in the deeper portions of the study 
area.  Because Z. pacifica is present in the bay and naturally co-occurs with Z. marina at many 
locations, there is no expectation of interspecific conflicts with a restoration if Z. pacifica in Mission 
Bay using local donor material from within the bay and focusing plantings in lower elevation 
transplant receiver sites.

The two Z. pacifica receiver sites identified are located within the Mission Bay Channel adjacent to 
Hospitality Point (MBC-Zp) and within the entrance to Mariner’s Basin (MB-Zp).  The sites are 1.06 
acres and 2.23 acres respectively.  Transplants into areas MBC-Zm, MBC-Zp, and MB-Zp are being 
proposed above the contractual scope obligation of planting 1.0 acre of eelgrass as it is anticipated 
that only a portion of each of these areas may ultimately be planted.  A reduced planting density is 
proposed in these areas from that typically used for mitigation restoration.  Transplants MBC-Zp, and 
MB-Zp are being performed on an experimental basis as Z. pacifica has not been transplanted 
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previously in San Diego County, although it has been transplanted in Newport Bay and Morro Bay, 
as well as more northerly regions. 

EELGRASS MITIGATION REQUIREMENTS 

Pre- and post-dredging surveys for the project were conducted by MBC Applied Environmental 
Sciences and Fugro West, Inc. (MBC and Fugro West 2010, 2011).  Based on the results of these 
surveys, 0.79 acres (3,293 m2) of eelgrass habitat was lost directly and indirectly through dredging, 
and an additional 0.19 acres  (776 m2) was lost likely due to natural seasonal downturns in the 
eelgrass beds.  Based on the 1.2:1 eelgrass replacement ratio outlined in the SCEMP, the project will 
require the creation of approximately 0.95 acres (3,952 m2) of eelgrass habitat as mitigation for these 
impacts.   

EELGRASS PLANTING PLAN 

TRANSPLANT SITES

The transplant sites to be used for mitigation purposes include those identified above and shown in 
Figures 4 and 5.  The sties are identified as follows: 

Transplant Site Available Area 
Mariner’s Basin – Zostera marina (MB-Zm) 1.04 ac 
Mission Bay Channel – Zostera marina (MBC-Zm)* 0.45 ac 
Mariner’s Basin – Zostera pacifica (MB-Zp)** 1.06 ac 
Mission Bay Channel – Zostera pacifica (MBC-Zp)** 2.23 ac 
 * secondary site to provide supplemental acreage to meet mitigation objectives 
**experimental sites that may not be fully planted to meet any additional mitigation shortfall needs and explore the 
opportunities for expanding deep water eelgrass in Mission Bay.

DONOR SITES

Donor eelgrass for the transplants of eelgrass is to be derived from eelgrass beds fringing Mariner’s 
Point (Z. marina) and adjacent to Mission Point (Z. pacifica) (Figure 4).

In order to prevent any adverse impacts to the donor beds, no more than 10% of the eelgrass within 
any donor bed will be harvested; this will allow the beds to recover quickly.  These donor beds have 
been primarily selected based on a number of factors: 

1) Proximity to the transplant receiver site that favors both logistic convenience and selection of 
appropriate plant materials for the area; 

2) Suitability of donor site size and eelgrass density to provide necessary transplant materials; 
3) Recovery potential for the donor site; and,  
4) Accessibility of the donor site and diver safety. 

REFERENCE SITES

Eelgrass reference sites are to be established adjacent to each of the transplant sites (Figure 5).  The 
sites have been selected based on proximity to and similarity in physical and biological 
characteristics to the dredge impact areas and the proposed restoration site.  Reference sites are to be  
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not less than or equal to the mitigation area need (1.0 acres).  The reference sites should be finalized 
at the time of the first post planting monitoring event, however they are generally identified 
graphically in Figure 5 for purposes of preliminary representation.  Monitoring of the reference areas 
should be conducted coincident with the monitoring of the transplant area.  Changes in the reference 
areas over time will be considered to represent natural environmental variability when evaluating the 
performance of the transplant area (see Monitoring Program sections). 

RESTORATION METHODS 

LETTER OF PERMISSION AND NOTIFICATIONS

Prior to commencing eelgrass transplantation work, a letter of permission to harvest and plant 
eelgrass will be obtained from the California Department of Fish and Game (CDFG).  A minimum 
three-day notification and a preliminary transplanting schedule must be provided to CDFG prior to 
commencement of the transplant work.   

PLANT COLLECTION

Bare-root eelgrass plant material will be salvaged from the donor bed by "raking" rhizomes out of the 
surface sediment layers and loosely filling a mesh bag with salvaged material.  In collecting eelgrass, 
care will be taken to work the rhizomes free as opposed to ripping the plants free of the sediment.  
This will preserve as much root material as possible.  Salvaging is a mobile exercise and divers will 
move systematically through an area and collect/groom no more than 10% of the plant material.  
Salvaged materials should consist of no less than three healthy internodal segments with well-
developed root initiates and vigorous shoots.  More intact rhizome segments and roots are preferred 
for use in the planting unit bundles. 

Collected material will be held in a flow-through seawater source until it is processed into planting 
units.  No material will be stored for over 8 hours from harvesting to unit preparation.  Once units are 
prepared, they will be stored in open water for no longer than 24 hours. 

TRANSPLANT UNITS

The proposed mitigation plan will utilize anchored bare-root transplant units.  Bare-root transplants 
are the preferred means of transplanting eelgrass in most situations, and anchored bare- root units are 
the principal planting units used in large-scale restoration projects at the current time.  The survival 
of such planting units has been shown to be quite high when properly prepared (Fonseca et al. 1982; 
Merkel 1987, 1990a).  Similarly, bare-root units have shown an ability to rapidly expand and 
colonize bare substrate (Merkel 1990b).  In addition to offering high unit survival and rapid 
expansion rates, bare-root units can be prepared with limited damage to the donor bed.  Unlike plug 
extractions, bare-root units can be prepared using materials collected without substantial sediment 
disturbance.  Each transplant unit for the project work will consist of 6-10 turions. 

The anchors used in this program will be biodegradable and pliable anchors such as those developed 
initially for transplants in Mission Bay’s Sail Bay (Merkel 1987) and which have subsequently been 
used in more than 50 eelgrass restoration projects throughout California, Oregon, Washington, and 
Alaska.  These units have been used in more than a dozen restoration projects within Mission Bay.   
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PLANTING EELGRASS UNITS

Shoreline staging and work areas will be situated on Mariner’s Point with boat access from Dana 
Landing Marina.  Planting will be conducted using divers working on a defined planting grid.  The 
grid system will be comprised of 10-m wide planting lane, oriented parallel to shore and terminating 
at the edges of the mitigation sites.  This layout will allow for ease of tracking work progress and 
completion of quality control reviews.  

The plant materials will be planted by excavating a hole in the sediments with a small trowel or by 
hand.  The anchor will be planted parallel to the sediment surface and the root/rhizome bundle will 
be planted approximately 1 to 2 inches below the sediment surface with the anchor being placed 
approximately 5 inches below the sediment surface.  During planting, spot checks of the plantings 
will be made to ensure proper planting depth and firmness of the anchoring system. 

Planting unit spacing is typically determined by balancing the rate of bed establishment with the cost 
of the transplant project.  In some instances, rapid bed establishment is required to minimize potential 
storm damage or scouring of unconsolidated rhizome mats.  In other cases, rapid recovery rates are 
desirable to meet bed establishment milestone objectives.  Taking into account the rate of eelgrass 
growth, a planting unit spacing of one meter on center will be used for the primary transplant area 
MB-Zm.  Supplemental planting units above the contracted total will be planted at a lower density to 
expand the mitigation site to the extent practical based on time availability.  This lower density 
planting will be completed at the MBC-Zm, MB-Zp, and MBC-Zp transplant sites. 

TIMING OF THE RESTORATION WORK 

Transplanting of the eelgrass will require approximately one week.  It is currently scheduled to take 
place in mid to late October 2011.

MONITORING PROGRAM 

ESTABLISHMENT MONITORING

Long-term monitoring of the mitigation project sites for compliance with the SCEMP has not yet 
been contracted and thus it is not possible to identify the monitoring contractor at this time. 

Upon completion of the planting effort, a monitoring program should be initiated and continued for a 
60-month (5-year) period as outlined in the SCEMP.  Aerial extent and density of the transplanted 
eelgrass and control sites should be monitored using the same sidescan sonar techniques discussed 
above.

The monitoring program should be conducted at intervals of 6, 12, 24, 36, 48, and 60-months post-
transplant.  When monitoring dates fall outside of the normal eelgrass-growing season, dates should 
be shifted to coincide with the growing season to ensure that valuable information on growth and 
survival is collected.  For each monitoring interval, a draft monitoring report should be prepared and 
submitted to the Corps within 15 days of completion of the monitoring survey.  Within 30 days of 
completion of the monitoring interval, a final report shall be submitted, incorporating or addressing 
any Corps comments received. 
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Monitoring reports should include information from previous monitoring intervals, including 
numerical comparisons and graphical presentations of changing bed configurations.  Graphical 
comparisons will include generalized bathymetry.  The monitoring report should include an analysis 
of any declines or expansions in eelgrass coverage based on physical conditions of the site, as well as 
any other significant observations.  Finally, the monitoring report should provide a prognosis for the 
future of the eelgrass bed and should identify the timing for the next monitoring period. 

MITIGATION SUCCESS CRITERIA

Mitigation should be deemed successful when it has met the success criteria outlined in the SCEMP.  
Criteria for determination of transplant success should be based upon a comparison of vegetation 
coverage (area) and density (turions per square meter) between the reference sites and the transplant 
sites.  The extent of vegetation cover is defined as the area where eelgrass is present and where gaps 
in coverage are less than one meter between individual turion clusters.  Density of shoots is identified 
as the number of turions per meter, as measured from representative areas within the control or 
transplanted beds.  Key success criteria are as follows: 

A) A minimum of 70 percent areal coverage and 30 percent density should be achieved after the 
first year. 

B) A minimum of 85 percent areal coverage and 70 percent density should be achieved after the 
second year. 

C) A minimum of 100 percent areal coverage and 85 percent density should be achieved for the 
third, fourth, and fifth years. 

Areas that do not meet the above success criteria may be revegetated, and again monitored until the 
final goal is achieved.  Should replanting of the areas at the project site fail to meet the success 
criteria; reconstruction of portions of the mitigation site may be required to carry out this 
revegetation.  Should the reference area fail or decline alongside the mitigation area for reasons 
outside the control of the Corps, the Corps should not be held responsible for similar declines in the 
mitigation area. 

MITIGATION PROGRAM SCHEDULE 

Based on the presently planned transplant window, the schedule of work is as follows: 

ACTIVITIES TIME PERIOD REPORTING PERIOD 
1.  Complete Eelgrass Transplant October 2011 November 2011 
3.  Complete 6-Month Survey April 2012 May 2012 
4.  Complete 12-Month Survey October 2012 November 2012 
5.  Complete 24-Month Survey October 2013 November 2013 
6.  Complete 36-Month Survey October 2014 November 2014 
7.  Complete 48-Month Survey October 2015 November 2015 
8.  Complete 60-Month Survey October 2016 November 2016 
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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

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)



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



FINAL ASSESSMENT:

Was mitigation met?

Were mitigation and monitoring performed

timely?

Was delay penalty required or were

supplemental mitigation programs necessary?


