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48-MONTH EELGRASS MONITORING SURVEY

BRISTOL COVE, AGUA HEDIONDA LAGOON

Carlsbad, Calijbrnia

SUMMARY

This report constitutes the 48-month monitoring survey of the transplanted ee!grass

bed within Bristol Cove, and contains a description of the transplant program, survey

methods, and a discussion of the results of the eelgrass survey. At the present time,

areal coverage of the transplanted eelgrass bed within Bristol Cove has declined since

the previous 36-month survey, and currently covers an area of approximately 0.4 acre

17,843 square feet.. This represents a decline of 7,686 square feet 0.17-acre from

the previous 36-month monitoring survey, in which 0.61 acre 26,529 square feet

was recorded in the cove. The 0.4 acre presently existing within Bristol Cove is

under the 0.74 acre mitigation requirement. Results from the control eelgrass

transects, located east of the cove entrance, indicated a healthy eelgrass bed. Poor

water quality within the back reaches of the cove may also be a contributing factor

for poor eelgrass performance. The next monitoring interval is the final 60-month

monitoring survey scheduled for July 2004.

INTRODUCTION

Merkel & Associates, Inc. was retained by the Bristol Cove Property Owner's Association to

implement an eelgrass transplant and monitoring program for Bristol Cove, within Agua Hedionda

Lagoon, Carlsbad, California as mitigation for impacts to eelgrass habitat associated with

maintenance dredging of the cove. Bristol Cove consists of an approximately 1,200 foot long,

artificially excavated cove connected to the north shore of the Inner Lagoon of Agua Hedionda

Lagoon Figure 1. The cove is 100 feet wide and is lined with rock rip-rap. Small, discontinuous

rows of boat docks line both sides of the cove and a boat ramp is located on the western shore near

the entrance to Agua Hedionda Lagoon. Work for this site included the removal of approximately

20,000 cubic yards of dredge material from within the cove. As a result, a total of 27,132 square feet

0.62 acre of eelgrass was impacted. A total of 37,000 square feet 0.85 acre of eelgrass was

planted within the cove to meet the 32,234 square feet 0.74 acre mitigation required under the

Southern California Eelgrass Mitigation Policy's 1.2: 1 area based replacement ratio.

EELGRASS RESTORATION

TRANSPLANT PROGRAM

An eelgrass restoration was performed in accordance with restoration methods discussed in the

Bristol Cove Maintenance Dredge Project Eelgrass Mitigation and Planting Program Merkel &

Associates 1997. The restoration of eelgrass habitat was conducted February 19 through March 4,

1999. The restoration made use of bio-degradable soft anchors used to fasten bare-root units to the

bottom.

Merkel & Associates, Inc. # 94-015-03
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Eelgrass was harvested from native donor beds, located within Agua Hedionda Lagoon, with not

more than 10 percent of any bed being harvested Figure 1. Eelgrass was salvaged by hand and

processed into planting units of 8 to 12 turions per unit. Eelgrass planting was accomplished by

SCUBA divers planting along underwater transect lines, with planting units planted on three-foot

centers. The planting area consisted of the central channel, as well as areas close to shore where

docks would not obscure sunlight. The majority of eelgrass units were planted within the boat

channel itself; this area provided the best opportunity for eelgrass growth and development due to a

more suitable planting substrate. The entrance of the cove received less planting units than other

areas due to the considerably soft sediment. Planting eelgrass in this type of dynamic substrate

compromises the viability of the planting units. The upper boundary for the eelgrass transplant

ranges between the 0 to -0.5 foot MLLW level, while the depths in the middle of the channel are

approximately -6 feet MLLW.

48-MONTH POST-TRANSPLANT EELGRASS SURVEY

METHODS

A forty-eight month 48-month post-transplant eelgrass survey of the Bristol Cove project site was

conducted by Merkel & Associates biologists Stephen Rink and Jason Algar on July 16, 2003. A

standard diver transect methodology was utilized to measure area! coverage of the ee!grass beds

within Bristol Cove. Transects were spaced at 50-foot intervals along the docks and shoreline, and

extended perpendicularly across the cove to the opposing shore. A SCUBA diver swam each

transect reporting the beginning and end points of each bed. An on-shore biologist recorded data and

measured transect intervals. Data were later transferred to an ArcView 3.2 format for mapping and

area calculation. Eelgrass beds were plotted on a 1999 area! photograph of Bristol Cove. For

mapping purposes and area calculation, the assumption was made that eelgrass extended linearly

between the correlative points of adjacent transects along which eelgrass had been recorded. It is

believed that these estimates reasonably approximate the actual extent of eelgrass present. Further,

the fixed transect distribution allows for monitoring trends in the transplant and control sites with a

substantial degree of accuracy and repeatability.

Turion leaf counts were conducted in order to determine the turion densities of the mitigation and

control eelgrass beds. Replicated
1116th

square meter quadrats were randomly placed within the

respective eelgrass beds. Four quadrat samples were taken within the control bed and twenty-four

samples were taken within the transplanted eelgrass bed in order to assess ee!grass turion density.

Four, 100-foot control transects, located along the shoreline east of the Bristol Cove entrance, were

utilized to monitor the condition of a natural and well-established eelgrass bed in the project vicinity.

The relative health and vigor of the control site will be compared with the health and vigor of the

transplanted eelgrass bed to help determine whether losses and/or gains in eelgrass coverage can be

correlated with natural phenomena in other comparable locations.

Merkel &Associcites, Inc. # 94-0/5-03 3



Bristol Cove 48-Month Eelgrass Monitoring August 28, 2003

RESULTS

EELGRASS COVERAGE

Results of surveys completed, 12-, 24-, and 36-month post-transplant, are provided for comparison

Figures 2, 3 and 4. The current 48-month survey revealed three separate, large eelgrass

patches/areas existing within Bristol Cove Figure 5. Total area! coverage of eelgrass was

calculated to be 0.4 acre 25,529 square feet. The current eelgrass coverage represents a decrease of

0.2 acre 7,508 square feet from the previous 36-month survey. As with the previous survey, the

most successful eelgrass was found growing at depths of approximately -6 feet MLLW, within the

main channel of the cove. Additionally, like the previous survey, the healthiest eelgrass was found

growing near the cove entrance. Conversely, the main reduction in eelgrass coverage was again

noted from the bed formerly growing within in the northern terminus area of the cove. Eelgrass in

this area has shown a steady declined, leaving only small intermittent shoots where a more

contiguous bed of eelgrass once existed. Table I summarizes the changes in eelgrass coverage

within Bristol Cove.

Table 1. Summary of eelgrass coverage within Bristol Cove

1.2

0

0 12 24 36 48

Months Post-Transplant

EELGRASS DENSITY

Turion leaf density was measured within the control and transplanted eelgrass beds. Mean turion

density ± I SD within the transplant bed was determined to be 169.6 ± 41.8 n=15 turions per

square meter. At the control site, mean turion density ± I SD was found to be 412.8 ± 150.8 n10

turions per square meter.

DISCUSSION

Currently, the transplanted eelgrass is performing well near the entrance of the cove, and relatively

poorly within the back reaches of Bristol Cove. The eelgrass growing near the entrance and

throughout most of the main channel of the cove appears to be healthy; the leaves are green and

floating upright, with little epiphytic or sediment loading. Eelgrass health in this area correlates well

with the eelgrass of the control site, where a healthy and relatively robust eelgrass bed was found.

However, as with the past survey, eelgrass coverage in the northern terminus of the cove has
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continued decline. This back area suffers from a lack of tidal exchange with the main lagoon,

resulting in reduced water clarity and dissolved oxygen. As a result, eelgrass in this area is less

dense and slower to expand than the eelgrass growing near the cove entrance.

Turion densities within the transplanted eelgrass bed 169.6 ± 41.8 turions per square meter have

increased slightly since the previous 36-month monitoring survey 144.8 ± 53.2 turions per square

meter. Mean turion densities within Bristol Cove continues to be lower than the control site 200.0

± 16.0 turions per square meter. These differences represent normal seasonal fluctuation.

The current survey revealed an overall decrease of 0.17 acre 7,508 square feet in eelgrass coverage

from the previous 36-month monitoring survey. The 17,843 square feet 0.4 acre of eelgrass

currently within the cove is 14,391 square feet 0.33 acre below the mitigation requirement of 0.74

acre 32,234 square feet. It is expected that the eelgrass within Bristol Cove will fluctuate in overall

coverage on a seasonal basis, particularly within the eelgrass beds near the back of the cove northern

terminus.

The next monitoring is the final 60-month post transplant monitoring. Should the project fall short of

the 0.74 acre eelgrass mitigation requirement, the shortfall may be off-set with any excess eelgrass

generated from the larger eelgrass restoration undertaken by SDG&E/ Cabrillo Power within Agua

Hedionda Lagoon Merkel 1997. The final monitoring is scheduled for July 2004.

Merkel & Associates, Inc. # 94-015-03 5
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12-Month Eelgrass Distribution

Bristol Cove, Agua Hedionda Lagoon, Carlsbad, CA

March 31, 2000
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24-Month Eelgrass Distribution

Bristol Cove, Agua Hedionda Lagoon

Carlsbad, California

April 2001

Figure 3A



36-Month Eelgrass Distribution

Bristol Cove, Agua Hedionda Lagoon

Carlsbad, California

May 2002

Figure 4
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48-Month Eelgrass Distribution

Bristol Cove, Agua Hedionda Lagoon

Carlsbad, California Figure 5
July 2003A
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